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Editorial

LBP is defined as a pain within the past month that was felt
anywhere from the L2-3 interspace through the gluteal area and
lasted longer than 24 hours [1], but it seems to be a kind of ambiguous
syndrome which has a high prevalence in musculoskeletal disorders.
Globally, LBP is one of the most common health problems. In 1999,
Anderson reported that 50.9 to 69.9% of people have experienced
LBP at some time in their lives [2]. LBP also affects a huge number
of industrial workers, and results in reduced QOL, absence due to
sickness/illness, loss of workers” productivity, and finally high health
care costs. In terms of medical and social economics, it is undeniable
that LBP’s influence on working generations is a very heavy burden
on many industrialized countries. In the United Kingdom alone, the
upper estimated economic loss associated with LBP is over £12.3
billion annually [3]. Furthermore, it is reported that LBP is the most
common reason for filing worker’s compensation claims, and the
second highest cause of sick leave in the US [4].

I often care for industrial workers with non-specific LBP in
my institute. They have no neurological defects except pain. No
symptomatic lesions are usually detected on their radiograms, MRI,
and by symptom reproducible tests in the lumbar spine [5]. In my
experience, the pain does not respond to standard conservative
therapy or even to surgical intervention including fusion surgery,
and the patients persistently complain of chronic LBP. As a result,
prolonged sick leave continues and costs of treatment increase
especially when they are associated with occupational illness or
worker’s compensation. In Japan, 83.4% of 65,496 people claimed
that they had experienced LBP, and 24.6% of them took sick leave
because of LBP at some pointin their lives according to a large internet
research project [6]. Matsui et al. reported that the lifetime prevalence
of LBP was 60.5% (63.7% in men, 47.6% in women), and the point
LBP was 29.9% (30.6% in men, 26.9% in women) in various physical

workers of Japan [7]. Unfortunately, there are few reports about
economic loss due to LBP in Japanese workers. But Shinohara et al
previously demonstrated that 5,556 victims suffered from accidental
LBP as an occupational illness in 1994, and estimated that a patient
treated for non-specific LBP needed approximately 530,000 yen for
worker’s compensation. Their averaged sick leave and recuperation
durations were 2.7+0.5 and 1.2+0.4 months [8]. Ito et al. showed that
Japanese annual medical costs of work-related LBP were estimated
at 82.14 billion yen in 2011, and it accounted for 9.8% of the entire
medical cost of LBP in Japan [9]. This leaves little doubt that LBP of
working populations is a big economic burden in Japan as well as in
other industrialized countries.

There are a huge number of reports analyzing predictors of
LBP, especially, modifiable associated factors, which are very closely
related to lifestyle and employed status of workers. In literature,
smoking in young generations, alcohol intake, obesity (BMI>30),
working hours spent on repeated activities, depressive symptoms and
so forth are considered modifiable risk factors of LBP. Interestingly,
in Austin J Musculoskelet Disorders of 2016, Fadhli MZK et al
reported ergonomic risk factors and prevalence of LBP among bus
drivers. The authors recommend prevention of any bad health effects
of the drivers [10]. The article is very intriguing from the view point
of industrial health. I personally suggest that restriction or minimum
exposure to LBP associated factors could lead to improvement of
workers’ productivity, QOL and many other benefits.
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Abstract
Study Design: Observational study.

Objective: Understanding the associated factors with lower back pain (LBP) and implementing effective
prevention strategies are crucial. If the modifiable associated risk factors are uncovered in working generations,
potential saving costs for workers’ care systems and society overall are highly anticipated. The purpose of the
current cross-sectional survey is to identify a prevalence of present LBP of employed workers and to analyze
modifiable risk factors associated with LBP in Japan.

Methods: One thousand four hundred and four employees were enrolled. Age, gender, body height and weight,
work demands, smoking, alcohol intake, depressive mood (MCS/SF-36v2 less than 35), regular exercise and so
forth were ascertained by a self-administration questionnaire. Associations between Pw-LBP (LBP for the present
week) and these items were statistically evaluated (P<0.05=significant).

Results: The overall prevalence of Pw-LBP was 27.6%. The mean age, body weight, and BMI were significantly
higher in the participants with Pw-LBP than without Pw-LBP. MCS/SF-36v2 was significantly lower in the participants
with Pw-LBP than without Pw-LBP. In light and/or moderate work demands, and alcohol intake, the percentage of
the participants with Pw-LBP was significantly higher than that without Pw-LBP. Alcohol intake had a statistically
significant association with Pw-LBP.

Conclusion: In Japanese employed workers, the prevalence of Pw-LBP was 27.6%. The findings disclosed that
alcohol intake was a risk factor of Pw-LBP of employed workers in Japan.

Keywords: Lower Back Pain (LBP); Smoking; Alcohol intake; Work
demands; Depressive mood

Introduction

Lower back pain (LBP) is one of the most common health problems
on the globe. It is reported that 50.9% to 69.9% of people have
experienced LBP at some time in their lives [1]. In a large Internet
research project conducted in Japan, 83.4% of 65,496 Japanese people
claimed that they had experienced LBP, and 24.6% of them took sick
leave because of LBP at some point in their lives [2]. LBP also affects a
huge number of industrial workers, and results in reduced quality of
life (QOL), absence due to sickness/illness, loss of workers
productivity, and finally high health care costs. In terms of medical and
social economics, LBP's influence on working generations is a very
heavy burden on many industrialized countries. In 2007, Matsui et al.
reported that the lifetime prevalence of LBP among Japanese was
60.5% (63.7% in men, 47.6% in women), and the point LBP was 29.9%
(30.6% in men, 26.9% in women) in 3,760 various physical workers
whose mean age was 41.6 years (range, 19-66) [3]. In the United
Kingdom alone, the upper estimated economic loss associated with
LBP is over £12.3 billion annually [4]. LBP is also the most common
reason for filing worker’s compensation claims, and the second highest

cause of sick leave in the USA [5]. There are a few reports about
economic loss due to LBP in Japanese workers. Shinohara et al.
demonstrated that 5,556 victims had suffered from accidental LBP as
an occupational illness in 1994, and estimated that a patient treated for
non-specific LBP needed approximately 530,000 yen for worker’s
compensation, and their averaged sick leave and recuperation duration
were 2.7 £ 0.5 and 1.2 + 0.4 months [6]. Furthermore, Japanese annual
medical costs of work-related LBP were estimated at 82.14 billion yen
in 2011, and it accounted for 9.8% of the entire medical cost of LBP in
Japan [7]. LBP of working populations is a big burden in Japan as well
as in other industrialized countries.

Not only orthopedic doctors, but also general physicians need to
have comprehensive approaches in treating patients with LBP,
especially when treating LBP of working generation to improve
workers’” productivity, their QOL, and reducing secondary medical
costs. The etiology of LBP is being uncovered, but has not been fully
disclosed. Although it still remains unclear which risk factors are
causative or not, many studies imply possible risk factors associated
with development of LBP. Understanding the risk factors of LBP and
implementing effective prevention strategies are very important. There
are some modifiable associated factors with LBP that can be reduced
by effective intervention. If the modifiable associated factors are

] Spine, an open access journal
ISSN: 2165-7939

Volume 6 « Issue 6 « 1000395



Citation:

Okuyama K, Tadato K, Miyakoshi N, Shimada Y (2017) Smoking is Not, But Alcohol Intake is Associated with Present LBP - A Survey

of 1404 Employees in a Japanese Medical Equipment Factory. J Spine 6: 395. d0i:10.4172/2165-7939.1000395

Page 2 of 5

disclosed in the working population, primary care and educational
programs could be recommended. Limitation or less exposure to the
modifiable associated factors with LBP may also lead to improvement
of workers’ productivit, QOL and many other benefits. Finally,
reducing medical costs for workers’ care systems are highly expected. A
few studies written on the associated factors with LBP of Japanese
workers have been published in English, but they are not primarily
focused on the modifiable associated factors in detail [3,8]. The
relationship between specific beliefs and specific cognitive processes in
LBP is not well known. In terms of diagnosing LBP, understanding
onset timing, the developmental course, and symptomatic duration are
very important, but they are subjectively reported based on patients'
memories. Therefore, diagnostic uncertainty and recall bias in past
cases of LBP are very controversial. Serbric and Pincus have found
evidence of a relationship between diagnostic uncertainty and recall
bias for negative health-related stimuli in patients with chronic LBP,
whose symptomatic duration were at least 3 months [9]. In the current
survey, a prevalence of present LBP was investigated to avoid the
participants’ uncertain recollection of pain in the past. The purpose of
the current cross-sectional research is to identify a prevalence of LBP
for the present week (Pw-LBP) and to analyze modifiable factors
associated with Pw-LBP among employees of a medical equipment
factory in Japan.

Material and Methods

This survey was approved by the Ethics Committee of Akita Rosai
Hospital according to the 1964 Helsinki Declaration. The approval
number was 32. A medical equipment factory in Odate, Akita
Prefecture, Japan cooperated with the current survey. The factory is
one of the biggest medical equipment companies in Japan, and has the
largest number of stably employed workers.

Birthday -

Gender (Male, Female) —

Body height (cm) and weight (kg) --

What type of job do you perform in this medical factory? --

Do you smoke? Yes/No

If 'yes," how many cigarettes do you smoke per day?
Never

Do you drink?
Hardly Ever
Often
Everyday

If you answered 'often' or “every day,” how many go* do you drink per day?

Do you regularly exercise? ‘ Yes/No
If 'yes," what kind of exercise do you do?
Do you have lower back pain for the present week? ‘ Yes/No

*A gou (unit f sake) 180 ml: Containing 20 grams of alcohol

Table 1: Contents of self -administration questionnaire.

The total number of the employees in the medical equipment
factory was 1,489. A cross sectional study about modifiable risk factors

and a prevalence of LBP was carried out. A questionnaire was
delivered, and was collected from 1,452 out of 1,489 employees in
November 2015 (Collection rate: 97.5%). Forty-eight individuals who
did not complete the full items of the questionnaire were excluded.
Therefore, 1,404 employees were enrolled as participants. Age, gender,
body height and weight, work demands, smoking status, alcohol
intake, regular exercise rates, and mental condition were ascertained in
the questionnaire (Table 1).

The participants whose BMI was 25 or more were considered obese.
The types of work demands were defined according to the physical
work demands proposed by Matsui et al. (Table 2) [3].

Work Demands | Contents

Sedentary work | Sitting all day long

Light wort Sitting work with some light manual work

Standing work all day long without carrying heavy items

Moderate work | Standing work all day long with some carrying heavy items

Heavy work Carrying a heavy item all day long

Driving a truck or a forklift, loading and unloading goods

Carrying items with body trunk twisting

Body trunk bending often during work

Table 2: Physical job demands of participants according to Matsui et al.
(3.

The participants who drank ‘often’ and ‘everyday’ were considered
as habitual alcohol drinkers. The mental component summary scoring
system from Medical Outcome Study Short-Form 36-Health Survey
Version 2" (MCS/SF-36v2) was used for evaluation of the participants'
mental conditions [10]. The participants with MCS/SF-36v2 35 or less
were regarded as depressive [11,12]. Associations between Pw-LBP and
these items were statistically evaluated. A license to use MCS/SF-36v2
in Japanese language was obtained from iHope International
Company.

Statistical Analysis

The significant difference between participants with and without
Pw-LBP was analyzed by the Mann-Whitney U test for ordinal data,
and by the chi-square test for nominal data. Each possible risk factor
associated with Pw-LBP was evaluated by a multiple logistic regression
analysis. All analysis was performed by the Statistical Package for the
Bioscience (SPBS-ware Version 9.6).

Results

The prevalence of Pw-LBP in the whole participants was 27.6%
(388/1404). There was no significant difference in the prevalence of
Pw-LBP among each decade of the participants (Table 3). Participants'
characteristics were summarized in Table 4. The mean age, body
weight, and BMI were significantly higher in the participants with Pw-
LBP than without Pw-LBP (P=0.029, 0.004, 0.012). MCS/SF-36v2 was
significantly lower in the participants with Pw-LBP than without Pw-
LBP (p<0.001).
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Age (number of No. of Pw-LBP| Odds ratio (95% | P-
participants) (%) Cl) value
18-19 (41) 8(19.5) 0.76 (0.34 - 1.63) | 0.631
20 - 29 (430) 104 (24.2) reference -

30 - 39 (260) 73 (28.1) 1.22(0.86-1.73) | 0.257
40 - 49 (283) 86 (30.4) 1.37(0.98-1.91) | 0.067
50 - 59 (380) 115 (30.3) 1.36 (1.00- 1.86) | 0.052
60 (10) 2(20.0) 0.78 (0.16 - 3.75) | 0.76
*Pw-LBP: lower back pain for the present week

Table 3: The prevalence of Pw-LBP in each decade of participants.

It was impossible to clearly distinguish participants between light
and moderate work demands. No participants were engaged in heavy
work demands. The percentages of participants engaged in light and/or
moderate work demands and sedentary ones were divided into 75.8%
(1064/1404) and 24.2% (340/1404), respectively. In light and/or
moderate work demands, the percentage of the participants with Pw-
LBP was significantly higher than that without Pw-LBP (P=0.037). The
percentage of cigarette smokers was 36.3% (510/1404), and the mean
number of cigarettes was 11.9 + 6.4 per day. Among habitual smokers,
the percentage of the participants with Pw-LBP was significantly
higher than that without Pw-LBP (P=0.034). The percentage of the
participants drinking alcohol was 52.8% (741/1404), and the mean
dose of the alcohol intake was 23.4 + 37.4 g a day. In alcohol intake, the
percentage of the participants with Pw-LBP was significantly higher
than that without Pw-LBP (P=0.015).

Variables Pw-LBP* Pw-LBP p-value
positive negative
(n=388) (n=1016)
Age - mean + SD 39.7+125 38.1+12.6 0.029**
Male - n. of participants (%) 303 (78.4) 774 (76.2) 0.389
Height - mean + SD 168.5+8.2 167.6 +8.8 0.071
Weight - mean + SD 66.1+13.2 63.9+12.7 0.004**
BMI - mean + SD 23.1+£3.7 22.8+6.1 0.012*
MCS/SF-36v2 - mean + SD 413193 46.1+9.8 <0.001**
Light and/or Moderate Work | 309 (79.6) 755 (74.3) 0.037*
Demands- n (%)
Cigarette Smoking - n (%) 158 (40.7) 352 (34.6) 0.034**
Alcohol Intake - n (%) 226 (58.2) 515 (50.7) 0.015*
Regular Exercise - n (%) 76 (19.6) 227 (22.3) 0.262
*Pw-LBP: lower back pain for the present week
**Significant <0.05

Table 4: Characteristics of the participants.

The percentage of participants engaged regular exercise was 21.6%
(303/1404). In regular exercise, the percentage of the participants with

Pw-LBP was not significantly higher than that without Pw-LBP
(P=0.262). Alcohol intake only had a significant association with Pw-
LBP (OR: 1.290, 95% CI 1.015-1.640, P=0.037) (Table 5).

. Coefficie Wald P Odds o
Variables nt (B) SE X2 Value | Ratio 95% CI
Intercept -1.35289 | 0.1492 | - - - -
Sedentary Work 0.952 -
0/Others 1 0.239941 | 0.1475 | 2.646 | 0.104 | 1.271 1.697

0.872 -
BMI<250/225 1 | 0.12566 0.1341 | 0.878 | 0.349 | 1.134 1.475
Regular 0.613 -
Exercise No| -0.196781 | 0.1497 | 1.729 | 0.189 | 0.821 )

1.101
0/Yes 1
Smoking No 0.931 -
0/Yes 1 0.175761 | 0.1261 | 1944 0.163 | 1.192 1526
Alcohol No 1.015 -
OlYes 1 0.25471 0.1223 | 4.335 | 0.037 | 1.29 1.640
MCS/SF-36v2 <| 0.036125 0.947 -
35 0/>35 1 7 0.0463 | 0.608 | 0.435 | 1.037 1135
Statistically significant finding indicated in bold
*Pw-LBP: lower back pain for the present week

Table 5: ORs and 95% ClIs for Pw-LBP* in relation to modifiable
factors.

Discussion

The definition of LBP is also very inaccurate and vague because the
behavioral and educational backgrounds of the participants vary to
some extent. As a type of LBP, Takahashi et al. defined LBP as a pain
within the past month that was felt anywhere from the L2-3 interspace
through the gluteal area, and lasted longer than 24 hours within the
Japanese population [8]. The definition is certainly suitable for
Japanese subjects but might not be for populations in other countries
because of cultural and ethnical differences. Diagnostic uncertainty
and recall bias for negative health-related stimuli in chronic LBP
patient are also very controversial [9]. Therefore, to avoid the
participants’ uncertain recollection of LBP in the past, a prevalence of
present LBP was investigated in the current survey. Totally, the current
result has shown that a prevalence of Pw-LBP in the 1,404 Japanese
employees, whose mean age of 38.8 + 12.8 years, was 27.6%. LBP is
reported to develop by a disturbance of the various organs, including
the intervertebral disc, facet joints, ligamentous tissue, nerve roots,
vertebral bones, paravertebral muscles of the lumbar spine, the
posterior horn of the spinal cord, and the brain (hypothalamus,
periaqueductal gray and rostral ventromedial medulla) [13,14]. It is
impossible to mention the origin of Pw-LBP, because the origin of Pw-
LBP could not be neurologically and psychologically evaluated in the
current survey. Our data also has a possibility to include both acute
and chronic LBP. These are the weak points of the current survey.
There are a huge number of reports analyzing predictors of LBP,
especially, some authors have mentioned that modifiable associated
factors, which are very closely related to lifestyle and employed status
of workers, play an important role for LBP development. Restriction or
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less exposure to the modifiable associated factors with LBP may lead to
improvement of workers” productivity, QOL and many other benefits.

Cigarette smoking was normally considered as one of the modifiable
risk factors in the literatures. In 2005, Mustard et al. also demonstrated
that LBP was associated with heavy smoking (= 10 cigarette/day, OR
1.85, 95% CI 1.10-3.10) in young adults in Ontario, Canada [15]. In
2010, Shiri et al. performed a meta-analysis about the association
between smoking and LBP. They concluded that both current and
former smokers have a higher prevalence and incidence of LBP than
those that have never smoked although the association was fairly
modest, and the association between current smokers and the
incidence of LBP is stronger in adolescents than in adults [16].
Recently, a report mentioning an association between smoking,
nicotine dependence and addiction to opioids in patients with chronic
non-malignant pain was published. The p opioid receptor may play a
key role of the development of chronic LBP [17]. On the contrary,
cigarette smoking had no association with the prevalence of Pw-LBP
although the percentage of the participants with Pw-LBP (40.7%) was
significantly higher than that without Pw-LBP (34.6%) in the current
survey (P=0.034). It implies that cigarette smoking (mean dose: 11.9 +
6.4 cigarettes a day) has no influence on the prevalence of Pw-LBP in
Japanese employees. Wai et al. have also reported through a systematic
review that there is no evidence as to the efficacy of quitting smoking
[18]. It still remains unclear whether smoking is a causative risk factor
for LBP.

To our knowledge, there are a few articles about the association
between alcohol intake and LBP. In 2014, Nakamura et al. reported that
alcohol  consumption had an  association with  chronic
musculocutaneous pain including LBP, and the OR is 1.32 (95% CI
1.03 - 1.69. p=0.031) among 11,507 Japanese participants [19]. In
2013, Ferreira et al. performed a systematic review of 26 articles that
investigated alcohol intake and its association with LBP. Their review
demonstrated that the pooled OR of the cross-sectional studies for the
association between alcohol consumption and LBP was 1.3 (95% CI 1.1
to 1.5). They concluded that this association was mild and not
consistent across studies; furthermore, the relationship between
alcohol consumption and LBP is important only in people with alcohol
dependence and complex/chronic LBP. Unfortunately, they do not
mention specific alcohol intake doses [20]. The result of the current
survey is similar to the analysis of Ferreira et al. in that alcohol intake
with a mean dose of 23.4 + 37.4 g a day has a mild association with
Pw-LBP, but no detailed information of alcohol consumption
dependence was obtained among the participants. The mechanism of
alcohol intake to Pw-LBP is still unknown. The psychosocial factors
due to dissatisfaction of working situation, a dead-end job and/or
boredom are associated with chronic musculocutaneous pain, and
there is a possibility that the psychosocial factors play crucial roles in
alcohol consumption of working generations as well [19]. Contrarily,
in 2016, Hestbacek el al. reported by a longitudinal study that there was
a minor negative association between alcohol intake and persistent
LBP among young twin adults (the OR: 0.74; 95% CI 0.58-0.94) [21].
Further studies by a highly qualified methodology are necessary to
disclose whether alcohol intake is a causative risk factor for LBP or vice
versa.

In 2002, Guo et al. reported that the number of hours spent on
repeated activities at work was associated with the presence of LBP,
and that male carpenters, female nursing aides, orderlies and
attendants had the highest prevalence of LBP. They have also proposed
that measures should be taken to reduce repeated motions as well as

bending, twisting, and reaching in the work place to decrease LBP [22].
Hartvigsen et al. also have concluded that physical workload might be
more important than genetic factors in LBP [23]. In the current survey,
the percentage of participants with Pw-LBP (79.6%) was significantly
higher than that without Pw-LBP (74.3%) in the light and/or moderate
work demands (p=0.037), but the light and/or moderate work
demands did not have an association with Pw-LBP due to sedentary
conditions. It is speculated that the light and/or moderate work
demands did not require heavy lifting, trunk twisting, or bending body
of the participants in the medical equipment factory.

In the current survey, the BMI were significantly higher in the
participants with Pw-LBP than without Pw-LBP (p=0.012), but the
average BMI of the participants was 22.5 + 5.9 kg/m?, and there were
no obese participants whose BMI was over 30. The total participants
were relatively healthy in terms of BMI. This fact may explain the
reason that no obese associations with LBP were found in the current
survey. In 2009, Alkherayf et al. reported an association between
obesity (BMI = 30) and chronic LBP in 73,507 Canadians aged 20 to 59
years [24]. Hestbaek el al. reported no association between overweight
and LBP in young monozygotic twins (22 years old and below) [21].
Regular exercise did not have a positive association with Pw-LBP in
the current survey, and the result is limited due to the lack of detailed
information about regular exercise. Wai et al. have summarized there is
moderate evidence that physical activity combined with general
aerobic and strengthening exercise or aqua fitness is more effective
than non-active controls in disability due to chronic LBP. Additionally,
there is limited evidence that physical activity combined with home
aerobics is more effective than non-active controls for improvement in
the worst LBP cases [18]. In a study conducted among young Finnish
adults (age: 24-39), it was also concluded that both obesity and low
levels of physical activity are independent risk factors of radiating LBP,
and the authors recommended moderate levels of physical activity for
the prevention of LBP [25].

Depression is a common co-morbidity for patients with LBP.
However, depressive symptoms are not easily detected and often
missed. Undiagnosed depressed patients do not gain proper reference
and treatment that may reduce their total illness burden. The delayed
diagnosis of depression results in increased medical costs, less
productivity and an unsatisfied QOL of employed workers. It is very
difficult for orthopaedic doctors, not for psychiatrist, to distinguish
intrinsic depression from depressive mood in patients with LBP.
Meanwhile, MCS/SF-36v2 is an easier and more valid predictor to
detect subclinical depressive disorders rather than anxiety disorders in
working populations with LBP [11]. A MCS/SF-36v2 35 or less, which
is a cutoff point of depressive symptoms, was used because it has a
sensitivity of 80% a specificity of 90%, a ROC area of 0.8751, and it
correctly identified 87% of the samples [12]. In the current survey,
MCS/SF-36v2 was significantly lower in the participants with Pw-LBP
than those without Pw-LBP (p<0.001). But no associations were found
between depressive mood (MCS/SF-36v2 35 or less) and Pw-LBP. In
2016, Pinheiro et al. carried out a systematic review, and reported that
11 of 17 articles demonstrated symptoms of depression at baseline that
were related to worsening LBP outcomes, and the OR ranged 10.4 to
2.47 [26]. The current result is not completely against the report of
Pinheiro et al. It is unclear whether the participants with MCS/SF-36v2
35 or less have intrinsic depression or not. The further investigation is
very crucial to detect whether the depressive mood, including intrinsic
depression is causative or vice versa to a prevalence of LBP.
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Conclusion and Major Limitations

The overall prevalence of Pw-LBP was 27.6%. Alcohol intake is
only associated with Pw-LBP in Japanese employees.

The participants subjectively reported their Pw-LBP. The causes,
duration, and the severity of Pw-LBP could not be analyzed.
Therefore, it still remains unknown whether a causal relationship
between alcohol intake and LBP is present or not.

Source of Funding

This survey was financially supported as a dissemination project

related to the occupational injuries and illness by Japanese Labor,
Health and Welfare Organization in 2015-2016.
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A Letter to Dr. Mark R

Vitamin D or cholecalciferol is a collective structurally related to
metabolites obtained from dietary foods, supplements and sunlight.
The importance of vitamin D is well recognized in the skeleton. It
regulates calcium and phosphorus level in the blood by promoting
their absorption from the intestine, and also stimulates bone formation
and mineralization. The article titled “Vitamin D and Cartilage: Does
Vitamin D Influence Cartilage Integrity?” by Dr. Marks R is very
timely and insightful [1]. Detailed mechanism between the articular
cartilage of the joint and vitamin D was discussed in his article. As I’
m actually engaged in a lot of operations for degenerative disorders
of the joint and the spine as an orthopedic surgeon, the potential
links, proposed by Dr. Marks R, between the impact of vitamin D
insufficiency and osteoarthritis sounds very intriguing [1].

The potential links are following.

. Articular cartilage dysfunction
. Bone dysfunction

. Cardiovascular comorbidities
. Depression

. Falls + fractures

. Inflammation

. Neurological problems
. Muscle dysfunction

. Obesity

o Poor health status
. Sensory dysfunction

Need for the further research of vitamin D function in the human
body is mentioned in his discussion. I also guess that there are lots
of unknown aspects of vitamin D in the human body. Especially,
relationship with falls, muscle dysfunction, neurological impairment,
depression, poor health status, the incidence of colo-rectal and breast
cancer, the exacerbation of asthma or chronic obstructive pulmonary
disease, and so forth should be disclosed in the near future. Now a
days, these are being hot topics of researches in the whole world for
the last decade.

25[OH]D is a stable form of vitamin D metabolized in the liver.
Therefore, serum 25[OH]D concentrations currently becomes a hot
interest in light of the bone and muscle metabolism as an indicator of
vitamin D in human body.In the field of orthopedics, the threshold
of insufficient serum 25[OH]D concentrations is determined by
PTH reflection point of the relationship between serum PTH and
25(OH)D concentrations, and clinically identified as one of the risk
factors which related to osteopenia and/or sarcopenia. Osteopenia
and/or sarcopenia secondarily lead to hip and spinal vertebral
fracture caused even by minor falls, and they finally result in disused
syndrome or mortality in the elderly generations [2]. Vitamin D may
play a key role to prevent from falls directly or indirectly in the elderly
generations although the mechanism is still controversial [3]. In 2008,
Suzuki et al. proposed that the serum 25[OH]D concentrations below
20ng/mL was a threshold of falls in the Japanese elderly generations
(=65yrs). As a positive study which supports vitamin D is associated
with prevention from falls, in vitro, our colleagues, Miyakoshi and
Sasaki have demonstrated that a vitamin D analog, alfacalcidol had an
effect of strengthening muscle tonus in the rats [4].

The proportion of elderly people has been increasing in our globe.
Out of all the advanced countries, Japan, in terms of the aging society
phenomenon, is at the center of this problem. As of 2014, the rate of
people over 65 years and 75 years is 25.7% and 12.5%, respectively in
Japan. Moreover, the rate of people over 65 years is rapidly increasing
and estimated to rise to 33.4% by 2034. This is unsurprising data, and
one we must confront. Undoubtedly, the current situation of Japan is
bound to develop in other countries in the near future [5].

In the western developed countries, especially in the United States,
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Table 1: Serum 25-Hydroxyvitamin D [25(OH)D] concentrations and health proposed by NIH [7].

nmol/L ng/mL Health status
Associated with vitamin D deficiency, leading to rickets
<30 <12 S . o
in infants and children and osteomalacia in adults
30 to <50 12to <20 Generally considered inadequate for bone and overall health in healthy individuals
Generally considered adequate for bone and overall health
250 220 ) P
in healthy individuals
>125 >50 Emerging evidence links potential adverse effects to such
high levels, particularly >150 nmol/L (>60 ng/mL)

influence of 25[OH]D deficiency, insufficiency and Inadequency
on the individual health is very concerned. What is deficiency,
insufficiency and Inadequency of vitamin D?NIH, World Health
Organization, Institute of Medicine, Centre for Disease Control and
other organizations has suggested risks caused by lack of 25[OH]D.
In particular, NIH has clearly proposed a guideline for the serum
25[OH]D concentrations (Table 1) [7]. On contrary to the United
States there is no objective proposal of the normal or healthy range
of the serum 25[OH]D concentrations from the medical associations
in Japan. Dawson-Hughes B et al. have reported that 90% of Japanese
and Korean population have serum 25[OH]D concentrations below
30ng/mL of which level is defined as a threshold off alls [6]. The
guideline proposed by NIH is really available for Asian including
Japanese? There may exist an ethnic difference of serum 25[OH]D
concentrations in the healthy individuals.

Survey of Serum 25[OH]D Concentrations
in Healthy Employed Workers at Latitude
40°Northin Japan

From November 2015 1 to August31¥, 2016 in Odate, Japan.
In our institute, the serum concentrations of 25[OH]D were
investigated in the healthy employees, who mainly worked indoors.
Geographically, Odate is located at approximately latitude 40° north.
Odate annually has the shortest time of solar exposure in Japan.
Three hundred and ten participants (Men 195, Women 63) were
randomly scrutinized from the 1452 employed workers. Their mean
age was 39.9£19.9 (mean + standard deviation). Serum 25[OH|D,
and 25[OH]D, were sampled in the all participants. The associations
between serum concentration of 25[OH]D and health status
including depressive mood, backache and so forth are being analyzed.
The significance of difference was analysed by the Mann-Whitney U
test (P<0.05= significant).

A Preliminary Result

Serum concentrations of 25[OH]D, was below the limitation
of detecting (<4ng/mL). The mean value of the serum 25[OH]D,
concentrations was 15.1+6.9 ng/ml (Men ; 15.0+6.8 ng/ml, Women
; 13.5+6.4 ng/ml). There was no significant difference in the mean
value of the serum 25[OH]D, concentrations between men and
women (p<0.121). In the winter season, the mean value of the serum
25[OH]D, concentrations (13.6+6.9 ng/ml, n=155, from November
1* to March 30%) was significantly lower than that in the summer
season (16.2+6.1 ng/ml, n=103, from April 1* to August 31*) (p<0.01)
(Figure 1). Forty% (103/258) and 79% (204/258) of the participants
have demonstrated the serum 25[OH]D, concentrations under
12ng/ml and 20ng/ml, respectively (Table 2). The participants with
the serum of 25[OH]D, concentrations under 10ng/ml have shown
a significantly lower GH (45.4+8.8) and MC (42.7+10.3) adjusted

25(OH)D; , ng/mlL

P<0.01

3 °

35 a .

30 e e
25
201
15+
101

5r -

winter summer

Figure 1: In the winter season (November 1%t to March 30'"), the mean value
of the serum 25(0OH)D, (13.6£6.9ng/mL, n=155) was significantly lower than
that in the summer season (April 15 to August 31%) (16.2+6.1ng/mL, n=103)
(p<0.01).

Table 2: Serum 25-Hydroxyvitamin D [25(OH)D3] concentrations in healthy
employed workers at latitude 40°north in Japan.

25(0OH)D (ng/mL) Numbers (%)
<12 103 (40)
12~20 101 (39)
>20 54 (21)
> 50 0(0)

national score in comparison to the mean value of GH (48.6+9.4)
and MC (45.5£9.5) adjusted national score in the participants with
the serum 25[{OH]D, concentrations of 10ng/ml or more (P<0.05).
The mean value of the serum 25[OH]D, concentrations was slightly
decreased in the participants with backache (13.4+5.3 ng/ml, n=64)
than that without backache (15.0+7.0 ng/ml, n=194) (P=0.051).

Personal Commentary

The mean value of the serum 25[OH]D, concentrations of the
participants that is 14.6+6.7 ng/ml (Men ; 15.0+6.8 ng/ml, Women ;
13.5+6.4 ng/ml ), is defined as being ‘inadequent’ for bone and overall
health in healthy individuals according to NIH proposal [7]. This is
surprising data, and what does it suggest?. All of the participants, who
are being regularly engaged in the proper works, should be considered
‘sick or unhealthy’ and be recommended to take the supplementation
or medication of vitamin D?. Is Serum 25[OH]D concentrations
originally lower in healthy individuals of Japan?. It seems like very
controversial, and needs a further discussion and consensus based on
epidemiological and scientific researches.

Depression is a condition characterized by depressed mood
or loss of interest or pleasure in nearly all activities most of every

Submit your Manuscript | www.austinpublishinggroup.com

Austin J Musculoskelet Disord 4(1): id1042 (2017) - Page - 02



Okuyama K

Austin Publishing Group

day for a period lasting at least 2 weeks. Poor health status and
depression are common co-morbidity for patients with backache.
Depressed patients without the diagnosis do not gain proper
reference and treatment which may reduce their total illness burden.
In the current preliminary result, no significant difference in the
mean value of the serum 25[OH]D, concentrations between the
participants with and without backache was shown (P=0.051). But
the participants with serum 25[OH]D, concentrations under 10ng/
ml have had a significantly lower GH (45.448.8) and MC (42.7£10.3)
adjusted national score than the mean value of GH (48.6+9.4) and
MC (45.5+9.5) adjusted national score in the participants with the
serum 25[OH]D, concentrations of 10ng/ml or more (P<0.05). In
our ongoing research, SF-36 Ver. 2" has been used for evaluation
of the health status of the participants. The GH and MC score
from SF-36 Ver. 2’ is an easy and valid predictor to detect general
health status and depression [8]. Whether vitamin D deficiency or
insufficiency is a causal or circumstantial risk factor for poor health
status anddepression? Vitamin D likely has important functions in
the human brain as a neuro-steroid, it still remains unclear whether
these functions may be related to the occurrence of major depression.
Recent studies have identified VDR in nearly all tissues, including
both neuronal and glial cells in the central nervous system as well
as the peripheral musculosketetal system [1,9]. Understanding of the
function of vitamin D in the brain, is less known concerning how
vitamin D may relate to the emotional mood. The current preliminary
result has shown a possibility that vitamin D may be associated with
depressive mood in the employed workers, but it is very controversial.
A further longitudinal research is being carried out in our institute.
Objective and persuading results are expected.
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(Background)
Understanding of the associated modifidable factors with LBP and
implementing effective prevention strategies are very crutial.

If the modifiable associated factors which develop prevalence and disability
due to LBP is uncovered in the working generations, primary care,
educational program and so forth could be recommended.

(Purpose)
The purpose of the current cross-sectional survey is to identify a prevalence of
present LBP and to analyse modifiable associated factors with LBP.




Study Population

1,489 workers (male; 1,120 female 369)

A questionarre Collection

1,452 workers (97.5 %)

Excluded 48 workers
with incomplete fullfilling of the items

1,404 workers : enrolled as participants




Contents of self-administration questionnaire

Birthday

Gender (Male, Female)

Body height (cm) & weight (kg)

What type of job do you perform in this medical factory?

Do you smoke?

Yes/ No

If ‘yes,” how many cigarettes do you smoke per day?

® Do youdrink ?

Never

Hardly ever

Often

Everyday

If you answered ‘often’ or “everyday,” how many Go* do you drink per day?

® Do you regularly exercise?

Yes/ No

If ‘yes,” what kind of exercise do you do?

® Do you have lower back pain for the present week?

Yes/ No

*A Go (unit of Sake) :
containing alcohol 20 grams

v' The mental component summary scoring system from Medical Outcome Study

Short-Form 36-Health Survey Version 2 ®
(MCS/SF-36v2)




The prevalence of Pw-LBP in the whole participants
27.6% (388/1404)

The prevalence of Pw-LBP in each decade of participants

Age (number of N. of Pw-LBP (%) Odds ratio (95% CI) éP—Value
participants) 5
T 8(195) ........................................ 076(034_163)0631 .................
20_29(430) ................................................................... 104(242) ............................ e
30_39(260) ............................. 73(281) .............. 1 22(086_173)0257 ................
40 — 49 (283) 86 (30.4) 1.37 (0.98 — 1.91) 0.067
50_59(380) .................................................................... 115(303) ....................................... 1 26(100_186) .............. m ...............
60(10) ................................................................. .............................. 2(200) ............ 078(016_375) ............ 0760 ................

* Pw-LBP: lower back pain for the present week




Odds ratio with 95% confidential intervals for Pw-LBP

Odds ratio 95% Cl
4 1.243 (0.927 - 1.668)
Non—sedentary work ..-
1.104 0.844 - 1.445
BMI > 25 -.- ( )
t 3 1.243 (0.973 - 1.587)
Age > 40 y.o.
5 1.131 (0.879 - 1.454)
Smoking
E = 1.314 (1.025 - 1.684)
Alcohol Intake
- 2.709 (2.000 - 3.670)
SF-36 ver.2 / MCS < 35
- - . N = 1404
000 0100 1.000 10.000
COdds Ratio Statistically significant findings
indicated in bold

v Odds ratio 2.073 (95%CI 1.47 to 2.925), Chi-squared 16.862 p-value
In Participants under 38 years ; smoking ratio :34%




Smoking vs. L.B.P.

v Odds ratio 2.073 (95%CI 1.47 to 2.925), Chi-squared 16.862 p-value
Under 38 years smoking ratio :34%

Cigarettes/D: 11.9 * 6.4

A higher prevalence and incidence in smoker,
especially in adolecesents than in adults.

The association between smoking and low back pain : a meta-analysis.
Shiri R et al. Am J Med 123 : e7-35, 2010

No evidence uncovered as to the efficacy!

Evidence-informed management of chronic LBP with physical activity, smoking
cessation, and weight loss.

Wai EK et al. Spine J 8 :195-202, 2008




Alcohol vs. L..B.P.

Odds ratio 1.314 (95%CI 1.025 to 1.684)

Percentage of drinkers 53% (747/1404)
alcohol/Day 23.4%*37.4 ¢

Alcohol Consumption appears to be associated
with complex and chronic LBP only in people with alcohol
consumption dependence

Pooled Effect 1.3 (1.1-1.5)

Is alcohol intake associated with LBP ?
Ferreira PH et al. Man Ther 18: 183-90, 2013

........



Depression vs. L.B.P.

v" Pinheiro et al. (2016)

« Eleven of 17 articles demonstrated symptoms of depression at baseline that were
related to worsening LBP outcomes.

 the ORranged 10.4 to 2.47.

v' The current survey
The OR of Pw-LBP was 2.709 (95%CI 2.000-3.670) in the participants with

MCS/SF-36v2 less than 35 .




Conclusions

v The overall prevalence of Pw-LBP was 27.6% in the current survey.

v’ Limitation of smoking in the young employees(<38yrs), alcohol
intake and improvement of depressive mood has a possibility to
decrease LBP of indoors employees.

C.O.L.

This survey was financially supported as a dissemination project
related to the occupational injuries and illness by Japanese
Labor, Health and Welfare.

Ethics
This survey was approved by the Ethics Committee of
Akita Rosai Hospital according to the 1964 Helsinki

Declaration. The approval number was 32.
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Vitamin D&ED EEETE D 5

® 5-HEEE

Vitamin D

o DMERE

® 5D

® EnfEl- &
® XIEEKRE
® fHIZFHRE

® fEiE7E

- Marks R. Vitamin D and Cartilage: Does Vitamin D Influence Cartilage Integrity?.
@ Austin J Musculoskelet Disord. 2016; 3(2): 1034.

600IU/Day for Health

NIH Recommendation
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http://www. ncgg. go. jp/hospital/pdf/news/Hospitalletterdd. pdf
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Vitamin DDEEI TR
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® f5 /]
®/\T REES?
® FHJE F

Vitamin D




)

ESETOM;F25(0H)E #2 DR E L8R3 (Falls)
RO EEFEREE DR IR ET

TR
FER27-29F EFH KRG RARFERNIE X

HNHEOBRBEELEETHDOT—3IRN—XERL
(HACHICO trial) o DT —4
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KIEREREREE: 310N

BAr A

KT EMHERE E: 307 A

T r—bhRiE: 3A

» X, BMEEBLTE

!

RicERES 201 A

3]
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EYIRE 46N

Y EES 38.8+12.8 EBME181, Z 480



A

® BMI
® SMI(Skeletal Mass Index)

B non—fat tissue(kg) + FB& non—fat tissue(kg)
Body Height(m2)

® FH#ttalignment (mm) N =N
C7 plumb line—Center Sacral Vertical Line 04700& %
C7-CSVL = =

Sagittal Vertical Axis QQ QQD
SVA i~ 5

I

% Q%

® QOLs (SF-36®)
| ® EEOEEEOBFRERE
&) xR




EHAE

® B E)IE
- X&), Y(ETR) A REEE

TRt

UM-BARIT
® 5in 7 R
® Functional Reach Test ..[=L..
® Time Up Go Test
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IR

Mm;525(0H) D;E)
LcMSMS

Mt

NIH DR E
m;&25(0H)E A3 DEE
<12 ng/ml
12 to <20 ng/mL

=20 ng/mL

> 50 ng/ml

(30nmol/L)
Deficiency RZ
(30 to <50nmol/L)
Inadequent A&
(2 50nmol/L)
Adequente TR
( >125nmol/L)
Potential adverse effect



Participants Characteristics

_ 12</= > 20 (no. =99) 20 </= (no. = 68)
| 37.0 + 12.5% 39.7 + 13.1 420 + 13.4%

> 37.0 (25 - 49) 38.0 (26 - 52) 39.5 (32 ~ 54)
224+ 44 231 £33 22330
60 (63.8) 75 (75.8) 46 (67.7)
25 (26.6) 26 (26.3) 12 (17.7)
LBP-until now no. (%) 43 (45.7) 53 (53.5) 34 (50.0)
Fallno.(%) 5 (5.3) | (1.0) 3 (44)
31 (33.0) 30 (30.3) 17 (25.0)

OHVD3 ng/mL < 12 (no. = 94) 12 </= > 20 (no. = 98) 20 </= (no. = 68)

OHVD3 ng/mL 8.6+23 15.6 £ 2.4 247 £ 4.8
9.4 i 0.3 9.4 i 0.4 9‘4 i 0-4
_ 3'0 i 0.5 3" i 0.6 3.2 i 0.5
_ 4.5 i 0‘3 3.| i 0.6 4.4 i 0.3

HgAIC 55+03 5.6 +£0.4 56+0.3

One way ANOVA .
P<0.05

Chi-squared Test




BT RESMIETAE)

A

Bl CSVL mm
i SVA mm
mean * SD

median (IQR)

SMI kg/m2

8931 +7512

-3.712 £ 23.279

45 (-182 ~ 9.4)

7.308 + 1.293

7.623 + 5.522

-2.044 + 25.758

-3.7 (-20.3 ~ 13.3)

7.566 = 1.184

9.081 + 6.682

0.391 = 25.169

1 (-17.3 ~ 147)

7432 = |.146

OHVD3 ng/mL
EDORIHE mm

L 5 B B

Bk R EAER

X 75 A1 B AR

X75 L & AR

Y75 L5 FRR

Y75 1Bk AR

Y

6778 + 181.4

960.3 + 304.4

472.8 = 143.2

626.0 £ 207.4

391.7 £ 1024

59162114

660.7 + 168.3

893.2 + 302.9

455.0 £ 127.6

587.9 £ 223.7

383.0 £ 103.9

5459 + 1894

<12 (no. = 93) 12 </= > 20 (no. = 98) 20 </= (no. = 68)

6370+ 171.5

908.7 + 281.3

4455 * 1373

610.0 +214.2

368.1 £ 98.9

5498 + 174.1

One way ANOVA

b. C7-CSVL

R,




OHVD3 ng/mL
EBAhf. kg

—mEA
=EA
BAhE kg

—EH
=EHE
BN kg

Functional Reach Test. cm

Time Up Go. sec

< 12 (no. = 93) 12 </= >20 (no. =99) 20 </= (no. = 68)

33.0+£99
326 +9.6
323+£92

31.5£93
30.8 + 89
30.3+88

3424 + [34.1
364.0 + 1445
381.1 + 149.8

410+ 638
412+ 6.6
419+64

62+ |.1
60+ 1.0
58+ 1.0

343 +£87
346 £ 85
343 +£85

333+£82
325+86
322 +83

356.3 + 1425
3809 + 149.3
393.0+ 116.0

410+ 69
415+68
422 +7.1

59+09
58+09
57+09

334+ 103
328 + 0.1
328+ 10.1

329+94
323+ 103
320+ 9.1

313.8 = 146.9
373.0 + 156.9
389.6 £ 164.1

40.7 £ 7.2
409 %73
414+77

6.0+1.0
58+ 1.0
57+ 1.0

One way ANOVA



QO\LS (SF 36-V2)

_ — e— S

PCS(Eﬂ:B‘JME) 51.8+ 109 51.5+94 522+9.0

MCS(lRArMIm) 439+ 118 452 + 86 442 + | 1.4
RCS(tt £ HImE) 49.1 £ 12.0 512+ 11.1 497 %112

-

@ One way ANOVA



=

25(0H) D3 g2

VitDR Z 8 (25(0OH)D,;<12ng/ml)
N=94 (36%) 8.60%+2.3ng/mL

REETH (BA?) TIX
Vit BB (12=25(0H)D,< 20ng/ml) EASUDIEFTREMNSL

= o) -+
N=99 (38%) 15.6+2.4ng/mL D BRESRS - 15T AL

VitDFE B 2% (25(0H)D,=20ng/ml) Unhealthy Diet

N=68 (26%) 24.7-48ng/mL Cosmetios ({LHER)
ANEE"?

® 2013F XKEZFRFE BEEEOEETB;
m;&25(0H)DEE 30ng/mLIAE J Am Geriatr Soc 62 : 147-152 . 2014

e EXFEHEDBHAADEE 2015
=/PNHEMARE 50 nmol/L (20 ng/mL)

® 25(0H)D
g, | TIVARKENEER/NZVITRAANELAREMNOF2
@ (17.9%15.8ng/mL, 17.2£8.4ng/mL, 21.7%10.0ng/mL)

““““ ~ JAMA Neurol. 2015 Nov;72(11):1295-303



Mme25(0H)DIEE EE L ENE & DB (R

Y(HET#) A REEE (r=-.731, P=.0139)

10

r=-176
p <.001
n=237

y =-10.097x + 489.35
R* = 0.4837

Sway velocity (mm/sec)

0 10 20 30 40 50 60 70 80

25-OH-Vitamin D (ug/l) . .
25(OH)EAZIDEE ng/mL

® [Mh25(OH)DIREMNETT S o L) B R E
BEDERENET (FARERLM)

5\ Fil = >
Pfeifer M, et al. Exp Clin Endocrinol Diabetes .2001 2016 AAREMNARFER ELIKDL

o



VitaminD (& (5 #7338 D ) Exffl 222 %15l

Primary Analysis

Source

Pfeifer et al," 2000
Bischoff et al,'® 2003
Gallagher et al,'™ 2001
Dukas et al,'® 2004

Graafmans et al,'® 1996

Pooled (Uncorrected)

Odds Ratio
(95% Cl)

0.47 (0.20-1.10)
0.68 (0.30-1.54)
0.53 (0.32-0.88)
0.69 (0.41-1.18)

0.91 (0.59-1.40)

0.69 (0.53-0.88)

0.1

Favors | Favors
Vitamin D | Control

-
._

05 1.0 50  10.0
Odds Ratio

&

(Bischoff-Ferrari HA et al, JAMA. 2004 Apr 28;291(16):1999-2006)



MAREDKZEWEFErE (38.8+12.8, 25-545%)
xR, BnfRIR8EE B RE & M VitaminDIREEIZ
ﬁﬁﬁtﬁ@b\ 2 T:o

® FAIXFERELBIZIET i

B 35

*

; 30

i 25

~ 20

b

z 15

10}

~ y = -0.4744x + 57.258
5 1 R = 0.46 (n=56)
0 ! 1 1 1 1 1 —J
55 60 65 70 75 80 85 &

3

HEERISE 2003:.18 35—40

® VDRELEEiEEBITIH D

2004 Feb;19(2):265-9.
Vitamin D receptor expression in human muscle tissue decreases with age.

o


https://www.ncbi.nlm.nih.gov/pubmed/14969396
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bischoff-Ferrari HA[Author]&cauthor=true&cauthor_uid=14969396
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bischoff-Ferrari HA[Author]&cauthor=true&cauthor_uid=14969396
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bischoff-Ferrari HA[Author]&cauthor=true&cauthor_uid=14969396
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bischoff-Ferrari HA[Author]&cauthor=true&cauthor_uid=14969396

Vitamin D SupplementationldWhZEH ?

] B %

® Vitamin D and asthma : a case to answ

The role of vitamin D in human health is an enigma. Associations have been reported between low serum concentrations of 25—
hydroxyvitamin D (25[OH]D) and a wide range of disorders and diseases, including (but not limited to) cancer, cardiovascular disease, metabolic
disorders, infectious diseases, autoimmune diseases, pregnancy-related outcomes, skeletal disorders, respiratory disease, multiple sclerosis,

mental health disorders, and inflammation, as well as mortality.? If causal, these associations would suggest that vitamin D deficiency

can cause a substantive burden of disease and mortality, particularly in populations in which vitamin D deficiency is prevalent, and
that supplementation with vitamin D could have widespread therapeutic benefits.

The Lancet 2017 OCT ERMEHAIIE

® Effect of monthly high—dose vitamin D supplementation on falls and non—vertebral
fractures: secondary and post—hoc outcomes from the randomised, double—blind,
placebo—controlled ViDA tria

High—dose bolus vitamin D supplementation of 100000 IU colecalciferol monthly over 2:5-4-2 years did NOt prevent falls or fractures in
this healthy, ambulatory, adult population. Further research is needed to ascertain the effects of daily vitamin D dosing, with or without
calcium.

The Lancet 2017 June

FIhREL




Fraility (7 L1 JL)
Exf8l & B HrDhigh Risk

P77

® VitDRZE (25(0H)D;<12ng/ml)
N=94 (36%) 8.60%2.3ng/mL

® VitREE (12=25(0H)D,<20ng/ml) /
N=99 (38%) 15.6 +£2.4ng/mL

® VitDFT & (25(0H)D,;=20ng/ml)
N=68 (26%) 24.7%4.8ng/mL

BARADEEEATHARNZ LN

Well-Being
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&



Take Home Messages

e KEETMTIESHDENE T HE (25-545%) D IMiE25(0H)E A DEE
zZAlIELT-.

® EAIVDRZFIIFRBHEANHNT6%THoT-. FEDELVATEAR
22 DEE (p<0.05) & RLT-.

® FTREDRDLTUWVEWIESERE (38.812.85%) TIXExfE|. #xfEIRH&E
1E B EE L MM P VitaminDiE EIZH BB EIILE M=, SRITED
TEEAR D Longitudinal Study AW ELEEREHhhB.

@ JLAMIILFHDOEANLME25(OHEAIUDEES:
BEtT 5L RYUTHA.



EEClXmb25E 4 = UDBREL
BnfB & BRI REE E S RE (R L 75 0

FAEBEARYNE) T avEEFSEILMAS
2018 3/3 fLuET™

AT KRR R B S=—ER FE SRR
MEXFERN =2 mA EBH F-—
COl : FR2I-9FEEEFBEFT KERERARGENER
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Vitamin D&MD BELEE D & S FEE

® 5-HEEE
o LMMERE

® H?D

® infE-Eif
® RIFMEHER
600IU/Day for Health

o *Eliff}:%ﬁ'ﬁﬁ% NIH Recommendation

® B\ DM7iE

Marks R. Vitamin D and Cartilage: Does Vitamin D Influence Cartilage Integrity?.
Austin J Musculoskelet Disord. 2016; 3(2): 1034.
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Vitamin D Receptor
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® BMI
® SMI(Skeletal Mass Index)

B non—fat tissue(kg) + FB& non—fat tissue(kg)
Body Height(m2)

® HF#falignment (mm) il Y 14
C7 plumb line-Center Sacral Vertical Line 0000 Q@%
C7-CSVL @ =

Sagittal Vertical Axis % =
&) &

SVA & zg

(9 0

% Q%

® QOLs (SF-36%)
o LEINFEGBEIFM)
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® 1E 77

® SN

® Functional Reach Test
® Time Up Go Test
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Mm:;&25(0H) DEE
LcMSMS
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Vitamin D in the Body

UV Light e
atural sunlight hits the Vitamin D

,,,,,,,,,,,,,,,,,,,,,, The precursors created by
V ray: this reaction are converted
to Vitamin D In the BOdy
Vitamin D acts ¢on a number
of cells and tissues
Enzymes . . throughaut the body,
This UV radiation reacts . . stimulating growh an
with enzymes in the skin, nutrient absorption
v
/, N
Ay
\
N
=

;&F25(0H)E 2 DR E

<12 ng/ml
12 to <20 ng/mL
=20 ng/mL

(30nmol/L) RZ 8
(30 to <50nmol/L) " Np b2

-H

(= 50nmol/L) R

'H



One way ANOVA
Chi-squared Test

Participants Characteristics

* P<0.05

< 12 (no. = 94) 12</= > 20 (no.=99) 20 </= (no. = 68)
Age yr. meantSD 37.0 + 12.5% 39.7 £ 13.1 420 £ 13.4%
median (IQR) 37.0 (25 - 49) 38.0 (26 - 52) 39.5 (32 ~ 54)
BMI meantSD 224+44 23.1 £33 223 £3.0
Male sex no. (%) 60 (63.8) 75 (75.8) 46 (67.7)
LBP-this week - no. (%) 25 (26.6) 26 (26.3) 12 (17.7)
LBP-until now no. (%) 43 (45.7) 53 (53.5) 34 (50.0)
Fall (%) 5(5.3) | (1.0) 3 (4.4)
Smoking no. (%) 31 (33.0) 30 (30.3) 17 (25.0)
Lab OHVD3 ng/mL <12 (no. = 94) 12 </= >20 (no.=99) 20 </= (no. = 68)
OHVD3 ng/mL 8623 15.6 + 2.4 24.7 + 4.8
Ca 94103 94104 94104
P 30+05 3.1£06 32105
Alb 45403 3.1£06 44103
HgAIC 55403 5.6+ 04 56%03
SE-36 < 12 (no. = 94) 12 </= >20 (no.=99) 20 </= (no. = 68)
PCS (B{Fa9RImE) 5.8+ 109 51.5+94 522+9.0
MCS(R#R M) 439+11.8 452+86 442+ 114
RCS(f#t=HIMIME) 49.1 £ 120 512+ 111 497 £ 112



Spinal Parametres &SMI,

OHVD3 ng/mL < 12 (no. = 94)
CSVL mm 8.931 +7.512
SVA mm
mean*SD  .3.7]2 +23.279
median (IQR)  -45 (-182 ~9.4)
SMI kg/m2 7.308 + 1.293
Sway
OHVD3 ng/mL <12 (no. =94)
EOBE mm
LS5 BAIR 677.8 = 181.4
LBk IR 960.3 + 304.4
X7 k5 BRER 472.8 + 1432
X7 R EFR 626.0 = 207.4
Y75 1 5= BRER 391.7 + 102.4
Y75 m# R R 591.6 +211.4

12 </= >20 (no.=99)

7.623 £ 5.522

-2.044 + 25.758
-3.7 (203 ~ 13.3)
7.566 + 1.184

12</= >20 (no. = 99)

660.7 + 168.3
893.2 + 302.9
455.0 + 127.6
587.9 +223.7
383.0 £ 103.9
5459 + 1894

07%2j ﬁé;?

% =
20 </= (no. = 68) OOOO Q%
& =
9.081 + 6.682 % %
R
S 5
0.391 + 25.169 QQ lg
R &3 i)
-1 (-17.3 ~ 147) 1B
7432 + 1.146
b. C7-CSVL b. SVA

20 </= (no. = 68)

637.0% 171.5
908.7 + 281.3
445.5 + 1373
610.0 +214.2
368.1 £ 98.9
549.8 + 174.1

One way ANOVA



LN e lEBES

sIg=
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| OHVD3 ng/mL
EBHhE. kg

3

1
BAE kg

WA kg

Functional Reach Test. cm

' Time Up Go. sec

<12 (no. =94)

33.0+99
326 £9.6
323+9.2

31.5£93
30.8 £8.9
30.3+838

3424 + 134.1
364.0 = 144.5
381.1 £ 149.8

41.0+ 6.8
412+ 6.6
41964

62+ 1.1
6.0+ 1.0
58+ 1.0

12</= >20 (no. = 99)

343 +87
34.6 £8.5
343 +£85

33.3+8.2
325+8.6
322 +£83

356.3 + 142.5
380.9 = 149.3
3930 116.0

41.0+6.9
41.5+6.8
422 +7.1

59+09
58+09
57+09

20 </= (no. = 68)

334+ 103
328 £ 10.1
328 10.1

329+94
323+ 103
320 £ 9.1

313.8 = 1469
373.0 £ 156.9
389.6 + 164.1

40.7£7.2
409 +73
41477

6.0+1.0
58+ 1.0
57+ 1.0

One way ANOVA



Discussion




25 (OH) D3 H iR FE

VitDRZ2  (25(0H)D,<12ng/ml)
N=04 (36%) 8. 602, 3ng/mlL AeEm (BA?) T
E42 2 UDIEFREENT4%
Vit 28  (12=25(0H)D,<20ng/ml) BB BHTH AL
N=99 (389%) 15.6x2. 4ng/mL Diet
Cosmetics ({b¥k&m)
VitDFE 2 & (25 (0H)D,=20ng/ml) MEE
N=68 (26%) 24. 7+4. 8ng/mL

2013 XEZFRFR ShEOIETFH
M;%25 (OH) DR 30ng/mLsEe

J Am Geriatr Soc 62 : 147-152 . 2014

EEFEBEOBRADELE 2015
=/MAEMFEE 20 ng/mL (50 nmol /L)

FIYUARKEAEER/NNZ Y TIZAAEEERENST-
(17.9%+15. 8ng/mL, 17.2+8. 4ng/mL, 21.7+10.0ng/m)

JAMA Neurol. 2015 Nov; 72(11) :1295-303




Mm25 (0H) D3RE L EiLEhiE (BAER) & DER

63~858 (72.2+4. 8%%)
632 (BiE184. L 1H454)
2017 XfE™ Well-being
EOEELFRHEHEETES

25 (OH) D< 20 25 (OH) D20 p i

(n=39) (n=24) (p<0. 05)
KEAH () 736.2+228. 8 720.3184.0 0. 7745
X7 BB (nm) 493.9+163.2 516. 0140. 1 0.5843
YA BB (nm) 441.7+160. 1 399.6+113.3 0.2647
BATELBIR (n/s) 12. 3+3. 81 12.0+3. 07 0.7719
5+ REH (mn*) 283.5+155.9 265.7+129.3 0. 6412
%75 [ By B L K 1 (/) 36.1%16.0 31.9+10.2 0. 2084
EEAY FILAL () 11.4%5. 36 8.20%2.92 0. 0055
EEARY FILM®K) 11.2+2.94 9.46+3.16 0.0316




25 (OH) DiR.

Kt
Aw
=
at

FEEAJ2(BRD
SOEﬁA1
A8 40 —
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r =-.176
o p <.001
n =237

Sway velocity (mm/sec)

0 10 20 30 40 50 60 70
25-OH-Vitamin D (ug/l)
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Pfeifer M, et al. Exp Clin Endocrinol Diabetes . 2001




MELHALNHS (FEERLEL) FEkE
(38.8%£12.8, 25-547%)

MpVitaminDiREMET U T HEREIIZREEEI T - 1=,

v’ Strength loss with aging in literature.

Study

Goodpaster et al.

Frontera et al.

von Haehling et al.

Zatsiorsky et al.

Doherty

Marecell et al.

Proctor et al.

Leg lean muscle
g Strength loss

mass loss

Approximately 2.6—4.1%lyear

| %/year

|.3%/year |.7-2.5%lyear

I—2h%/year after |.5% between ages 50 and 60 and by 3%
50° Life-year thereafter

| .5%/year between 50" and 70" lifeyear,
3%lyear thereafter

20-40% between 20" and 80" lifeyear

3.6—-5%lyear

35-40% between 20
and 80 years of age

Comments

Ethnic and sexspecific differences

Longitudinal study over |12 years, starting age was in
mean 65 life-years

Longitudinal study over approximately 5 years,
starting age was 58.6%7.3 years

. 2013 Oct-Dec; 3(4): 346-350.

Strength and muscle mass loss with aging process. Age and strength loss

v VDR E#TEEDITH D

2004 Feb;19(2):265-9.

Vitamin D receptor expression in human muscle tissue decreases with age.


https://www.ncbi.nlm.nih.gov/pubmed/14969396
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bischoff-Ferrari HA[Author]&cauthor=true&cauthor_uid=14969396
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bischoff-Ferrari HA[Author]&cauthor=true&cauthor_uid=14969396
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bischoff-Ferrari HA[Author]&cauthor=true&cauthor_uid=14969396
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bischoff-Ferrari HA[Author]&cauthor=true&cauthor_uid=14969396
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3940510/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Keller K[Author]&cauthor=true&cauthor_uid=24596700
https://www.ncbi.nlm.nih.gov/pubmed/?term=Keller K[Author]&cauthor=true&cauthor_uid=24596700
https://www.ncbi.nlm.nih.gov/pubmed/?term=Keller K[Author]&cauthor=true&cauthor_uid=24596700
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Fraility
/ B8l & BHT : A high Risk

® VitDRZE (25(0H)D;<12ng/ml)
N=94 (36%) 8.60%2.3ng/mL

® VitFREE# (12=25(0H)D,<20ng/ml)

N=09 (38%)  15.6%2.4ng/mL When Fralility Starts?

® VitDFE B & (25(0H)D,=20ng/ml)
N=68 (26%) 24.7+4.8ng/mL

BRANDEEBEAFRHARNZLY \
VVell-Being
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» Vitamin D Reduces A risk of fall down Approx. 22% in the elderly

‘Source

Pfeifer et al," 2000
Bischoff et al,'? 2003
Gallagher et al,'™ 2001
Dukas et al,"® 2004

Graafmans et al,'® 1996

Pooled (Uncorrected)

Odds Ratio
{95% CI)

0.47 (0.20-1.10)
0.68 (0.30-1.54)
0.53 (0.32-0.88)
0.69 (0.41-1.16)

0.891 (0.59-1.40)

0.69 (0.53-0.88)

Favors | Favors
Vitamin D | Control

l i
. ]

B N.N.T. 15(95%CI 8-53)
B Mean Age 60yrs

i g

01 0.5 1.0 50 10.0
Odds Ratio

Bischoff-Ferrari HA et al, JAMA. 2004 Apr 28;291(16):1999-2006

» Vitamin D has no efficacy to reduces a risk of fall and fracture

High—dose bolus vitamin D supplementation of 100000 IU colecalciferol monthly over 2:5-4-2 years did nhot

prevent falls or fractures in this healthy, ambulatory, adult population. Further research is needed to
ascertain the effects of daily vitamin D dosing, with or without calcium.

Effect of monthly high—dose vitamin D supplementation on falls and non—vertebral fractures: secondary and post—
hoc outcomes from the randomised, double—blind, placebo—controlled ViDA tria
The Lancet 2017 June




Take Home Messages

Vitamin D
(Cholecalciferol)

The "Sunshine"
Vitamin /
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S1E (p<0.05) Z#RLT-.

® FIR=DHLLTWWEWIESEE (38.8+12.85%) TIXEx{3|. #xf3IREHEEE)
WaeL MM VitaminDR EICHEEGEE TGN o= SRIIBOHTRIARBD
longitudinal Study WAL ELEE Hhns.
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EAXAI2DRZ : 20ng/m
EAI2DARE : 20ng/m
EAXAI2DHER : 30ng/m

| R i
L E30ng/mLk i

LA E

\

20ng/mLki@mzE [ RZE (394) |
20ng/mLUL L% TIERZEF (244) |
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- R MM 25 (OH) D;EE (ng/mL)

N.S.

1 - &
19.0%7. 2ng/mL

O 60{4; (I‘I=21 ) O ?014& (ﬂ=38) O 80‘IJC (r'l=4) SISO A LR E
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fak : 29 (0H) DR

25 (0H) D<20

F#n (5%)

zZH A8 %

BMI (kg/m?)
kRERAE (ke)
fRRERRZR (%)
T E (ke)
T TEE (kg/m?)
FiE=E (kg)
2y E= (ke)

(n=39)
12.2+5. 40

33 (85. 0)
22.3%3. 11
15.9+5. 60
29.3=%1. 81
19.4+2.98
8.23+0. 82
2.08=%0. 24
1.08=x0.99

Rl V. ¥

(n=24)
12.3+3.67

12 (50. 0)
22.3+%3.22
14.0%5. 84
24.9+17.99
22.1%+4.39
8.91+1.04
2.24=x0. 34
1.98+1.45

R 57 1T

25(0H)D=20

plE

(FR=Fp<0. 05)

0.
0.

© © © ©o © o o

9126
0077
9845
2946
0391
0088
0055

. 0308
. 0088

MEDENREDH D WNEH 1A 2 FIRTE
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#a2R 1 25 (OH) DiRE & =10 81% (FHR)

25 (0H)D< 20 25 (0H)D=20 p {E
(n=39) (n=24) (FR=Fp<0. 05)

A s ER & (mm) 7136.2+228.8 720.3+184.0 0.7745
X7 MR (mm) 493.9+163.2 516.0x=140.1 0. 5843
YA R EN R (mm) 441.7+=160. 1 399.6+113.3 0.2647
H I E R (mm/s) 12. 3+3. 81 12.0x3.07 0.7719
A\ EE*E (mm*) 283.5+155.9 265.7%+129.3 0.6412
B A REIERERAIE 36.1+16.0 31.9+10.2 0.2084
(mm/s)

REANYT FJLAT (%) 11.4+5. 36 8.20+2.92 0. 0055

EEANYT LILAL (%) 11.2+2.94 9.46+3.16 0.0316
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Takeuchi Y, et al. Japan Society of Physiological Anthropology Vol.19, No.1 2014,2: 1-6
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25 (0H) D&
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25 (OH) DiR

EDIET LI=-5§E&E T
CETHEREIR T Z 526D 1=

Nakamura K, et al. Archives of Osteoporosis.
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Pfeifer M, et al. Exp Clin Endcrinol Diabetes, 2001.
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Bischoff HA, et al. ArchPhys Med Rehabil, 1999, 80 (1) : 54-58.
Porthouse J, et al.BMJ. 2005, 330(7498) : 1003-1009.

¥
EXAXIDETESHEDSLDEED
XNEREFZRZEHLOMNIZT HIZIE
NTARBENINELEHNS




2=
BEHErEE=BTICEEZRENT=,

s BEENDEAR I DIEKT &
BIAND S L DEMREEEL TULV =,

- BEEICEITHAESZ I VDRENEGE - B ZE
T3 oEF LG HAREMENTR ST,




AERAXTA FIZIZ.
AXERNATRODBERBT—F2 %
EANTHRYET,

_OEREH - T,
—fRiE9T ARBRTIE LG W &7
CTERLIESLY,



58 D HA

=E

2

MANEEFKEEICERADEE

%

REFFY. BIUE—P X5
kZV R B KRB 3

RiEX"

b EE2EIA | BRNGTSEEZNAD=HIT

ZH IV AEE
BB IR e EXV. B .
VR SERIR R AE T —Sa i, VR E R R NE YT —S s, FHEHREDCOIBTR
IFNA T KR B4R Y REBFSKRERE TR EREERMAEE

REY . €% W .MA s, lu=H
RR R/RRY

R EIRGL

EEEHRZLR, FILAR=TFICEDFMRER T AARSLRBLLE DTG, FICSFEEDAEMRTH OB RIEADIC G HH65H LLE

DEIS (S ER) [E34.6% TRIEVLELVDIIRRICH D, F‘lﬁ’ﬁ%’éiﬁ%&bf*ﬁ%é
FEDEVN AMRETIE, FEFDFHEEARICHELH N EEHBEDEFRZHOCNCTHILEE

LA TR M ERRETLT =,

AARDHER. HETEBRELIHEHES Y ILORZT - TLH)ILARZTICHET SHIE

DN AR EIEREICEZ D E(F/NSNIEMNHIBAL-, S BN LEF L TLHIRA. &

[%5] [EF{dhIE B ]
LR TR EREERATHE O
MEEXIELT, FR27FIIAD @FEBHN: ARLAVT—DICLYE

STADTREEHFEOMET— AlI(X1)

B.HHE.BEMTOA AU BB @ THE N :EF NEHAIZIZXEY XA E

BEFE DT —ARN—X (HACHICO FDFERMEFH DZEETAN(X2)

Trial) Z4ERL TLV5, @ Functional Reach Test (LLFFRT)
Q@ I0OMBITIRE

ER27F11A ~¥FER28F9IAR @Timed Up and Go(LL FTUG)
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£ & £ Ak

25(0OH)D, (ng/mL) <4.0 <4.0

25(OH)D; mean=*SD 16.0x7.58 14.4%*6.51
median[IQR] 14.6 [11.5-20.7] 13.3[10.4-18.0]
range 4.0-41.1 4.1-32.7

25(0H)D,iRE I EBRTF CERLGENREOHLNT=, (p<0.0001)
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