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Abstract The relation between dietary habits and the risk of
ossification of the posterior longitudinal ligaments of the spine
(OPLL) was investigated in a case-control study conducted in
Japan from 1998 to 2001. Prevalent OPLL cases (n = 69) were
identified and individually matched by age and sex with com-
munity controls (# = 138) randomly selected from the general
population in Hokkaido. A self-administered food-frequency
questionnaire was used to assess habitual dietary intake. The
odds ratio (OR) and its 95% confidence interval (CI) were
estimated, using conditional logistic regression models to
compute the OR adjusted for a history of diabetes mellitus.
We found that frequent consumption of pickles (salted prod-
ucts) was significantly associated with an increased risk of
OPLL, with an adjusted OR of 1.6 {95% CI, 1.1 to 2.2). The
adjusted OR for nondaily consumers of rice was 3.0 {95% CI,
2.4 to 3.7). Frequent consumption of chicken (adjusted OR,
0.5; 95% CI, 0.3 to 0.98) and soy foods (adjusted OR, 0.4;95%
CI, 0.2 to 0,7) was significantly associated with a decreased
risk of OPLL. Our findings suggest that dietary habits may
constitute independent risk factors for OPLL. Further studies
will be needed to prospectively determine the relationship
between dietary habits and OPLL risk.
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Introduction

In Japan, ossification of the posterior longitudinal liga-
ments of the spine (OPLL) is an intractable disease that
tends to manifest itself in the cervical vertebrae and
presents with various symptom such as neck pain and
numbness in the hand. It has been reported that Asian
populations, including the Japanese, have a higher
prevalence and incidence of OPLL compared with
Caucasians, i.e., about 1.9%-4.3% in the Japanese
sgeneral population [1]. Males are three times more
likely to suffer OPLL than females, with the peak of
OPLL prevalence occurring in their sixties {2].

OPLL is considered to be a multifactorial disease in
which complex environmental and genetic factors inter-
act. In order to facilitate the early prediction, preven-
tion, and treatment of OPLL, it is necessary to elucidate
the specific role of environmental factors, which can be -
regulated by appropriate interventions, as well as pos-
sible genetic markers [3-8].

Many epidemiological studies have been done
suggesting a variety of possible causative factors, with
most of them focusing on factors such as sex [9], and
lifestyle factors such as diabetes mellitus (DM) [9-11},
trauma [12], and hormonal imbalance [13]. Compared
with Caucasians, Asian populations, including the
Japanese, commonly tend toward a lower intake of total
calories and animal proteins and a high intake of
carbohydrates.

Many epidemiological and animal feeding studies
have demonstrated that current and past habitual
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dietary intakes may affect both bone mass and bone
quality [14-18]. Harrington et al. [18] reported that a
high-protein, high-Na (calcturic) diet, inducing urinary
Ca loss, was compensated for by increased bone resorp-
tion. According to Lin et al. [16], a reduced sodium
intake reduced calcium excretion. Moreover, a western-
style diet, i.e., one high in fat and low in Ca, vitamin D,
and folic acid, may reduce bone mass and quality [17].
Higashi et al. [14] also demonstrated the relationship
of bone density to diet and lifestyle, finding that the
relationship between milk intake during childhood
and bone density was the most significant among other
studied variables. According to Takuma et al. [19],
and Seichi et al. [20]. the development of cervical OPLL
is associated with decreased intestinal calcium absorp-
tion. These findings suggest that dietary factors may
affect the development of OPLL. However, only a few
studies have examined the relationship of dietary fac-
tors to the risk of OPLL. Epidemiologica! studies car-
ried out in Japan [12] and Taiwan [21] have suggested
that both a high-salt diet and low consumption of
animal protein foods may be risk factors for OPLL.
Therefore, we conducted a case-control study, using
community controls, to explore the possible relation-
ship between dietary factors and the risk of OPLL
among the Japanese.

Subjects and methods

Study populations

Cases

The details of the present study have been reported
elsewhere [22]. In brief, the 69 eligible cases were
comprised of patients who visited nine collaborating
hospitals in Hokkaido from 1998 to 2001 and who had
been diagnosed as having OPLL in the 3 years before
they were enrolled in the study. We defined the onset
of OPLL as the time when it was diagnosed by special-
ists on the basis of clinical symptoms and radiological
examinations, using radiographs of the cervical and
thoracic spine, tomographs, computed tomographs,
and magnetic resonance imaging, and a classification
based on the criteria of the Investigation Committee on
the Ossification of the Spinal Ligaments of the Japanese
Ministry of Health, Labour and Welfare [4].

Controls

As controls, 138 individuals, matched by sex and year
of birth (within 3 years), who proved to be without
any backbone disorders, were recruited from among
participants in a health check-up in a town in
Hokkaido.
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Datra collecrion

We asked patients to recall their lifestyle during the 5
years before the onset of OPLL, and controls during the
5 years before the interview, using a structured self-
administered questionnaire specifically designed for this
case-control study.

The data obtained from each subject were as follows;
demographic characteristics (sex, age, present and past
height and weight, years of education, and occupation
and work environment maintained for the longest pe-
riod), past history and family history (including history
of diabetes mellitus), smoking habits, alcohol consump-
tion, subjective stress level, the kinds and frequency of
physical activities engaged in for the longest time, lack
of natural body flexibility, and type A personality ten-
dency. Among those data, in this study, we used a his-
tory of DM, body mass index (BMI), and lack of natural
body flexibility, reported as risk factors for OPLL [22],
as confounding factors. As for dietary habits, subjects
were asked about the frequencies of intake of selected
foods, with six response options (“never/seldom”, “less
than once a week”, “once to three times a week”, “four
to six times a week”, “once a day”, and “twice or more
a day”).

The present study was approved by the institutional
review board (IRB) of the Hokkaide University
School of Medicine and the IRBs of each collaborating
hospital.

Statistical analyses

The odds ratio (OR}) and its 95% confidence interval
(CI) were estimated, using multiple conditional logistic
regression models in which matched variables (sex and
age at diagnosis); and a history of diabetes mellitus,
body mass index, and lack of natural body flexibility,
which have been reported as risk factors for OPLL [20],
were adjusted for [23].

The differences in mean values or frequencies
between OPLL patients and controls were statistically
examined by unpaired t-test, y*-test, or the Mantel-
Extension test. Tests for trends in logistic regression
analysis were performed using exposure variables and
treating those variables scored as continuous variables.
Missing values in the food items category and covari-
ates were replaced by median or mode values. BMI
was caleulated using self-reported height and weight
{kg/m?). All statistical analyses were conducted using
a statistical analysis system package (SAS Institute,
Cary, NC, USA).
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Table 1. Selected background characteristics of cases and control subjects

Cases (n = 69)

Controls (n = 138)

Characteristics Mean value or percentage
Sex
Male 58% 58%
Female 42 42
Age at interview (years)
<50 10.2% 9.5%
50-59 319 312
60-69 333 333
70+ 24.7 254
Mean age* 61.7 = 9.9 61.83 £ 9.8
BMI: 258 £ 4.2 23.3 £ 2.9%%*
Lack of natural body flexibility 78.2 57.2%%*
Past history
Stroke 43% 0%
Diabetes mellitus 232 S.6mxx
Hypertension 246 18.1
Head injury 2.9 2.4
Neck injury 8.7 0
Lumbago 3.7 21.1%*
Family history
Cancer 29.0% 34.8%
Stroke 15.9 19.6
Diabetes mellitus 217 13.0
Hypertension 333 232
Rheumatoid arthritis 5.8 6.5

* P < 0.05; ** P < 0.01; *** P < 0.001 vs Ossification of the posterior longitudinal ligaments of the

spine (OPLL}
*Mean * 5D

Results

The characteristics of the patients with OPLL and the
controls are shown in Table 1. No significant differences
in the distribution of age at interview were found be-
tween patients and controls. OPLL patients showed a
significantly higher proportion of subjects with DM and
those with a lack of natural body flexibility than con-
trols. The BMIs were significantly higher in the OPLL
patients than in controls, at 25.8 £ 0.6 (mean * SE) and
23.3 £ 0.3, respectively.

Table 2 shows the crude and adjusted ORs with 95%
CIs for OPLL, based on the intake frequency of se-
lected foods. Because the crude and adjusted ORs were
similar, we therefore describe only the adjusted ORs in
the text. The adjusted OR for nondaily consumers of
rice was 3.0 (95% CI, 24 to 3.7). Frequent intake of
salted products was significantly associated with an in-
creased risk of OPLL, with an adjusted OR of 1.6 (95%
CI, 1.1 to 2.2) for a history of DM. Frequent intake of
chicken (adjusted OR, 0.5, 95% CI, 0.3 to 0.98), and soy
foods (adjusted OR, 0.4; 95% CI, 0.2 to 0.7) was signifi-
cantly associated with a decreased risk of OPLL. Pro-
cessed meat was apparently associated with a decreased
risk of OPLL.

Discussion

The nondaily consumption of rice and the intake of
(salted products) pickled foods were positively associ-
ated with OPLL. risk in the present study, whereas we
found a negative association of chicken and soy foods
consumption with that risk. .

A methodological issue may arise from the fact that
this study was limited to subjects within the Hokkaido
region. However, no significant differences in the mean
BMI and nutrient intakes (total energy, intake of
protein, fat, and carbohydrate) were observed between
the Hokkaido subjects and a representative sample
of the Japanese population as a whole, implying that
the study subjects (OPLL patients and controls)
revealed no deviation from the average Japanese
population.

Consistent with previous studies in Japan [12] and
Taiwan [16], frequent consumption of pickled foods was
positively associated with OPLL risk. It is reported that
a significant increase in salt intake not only causes a rise
in calcium excretion but also leads to increased levels
of parathyroid hormone, 1,25-dihydroxy-vitamin D,
and serum osteocalcin (a marker of bone formation). as
well as leading to increases in urinary cyclic AMP and
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Table 2. Odds ratios (ORs) and 95% confidence intervals (ClIs) for OPLL according to frequency of intake of selected foods

Cases Controls
{(percentage of subjects) (percentage of subjects) Crude OR Adjusted OR"

Rice

Daily 38 64 1.0 1.0

Not daily 62 36 393147 30 (24-37)
Salted products {times per week)

<4 58 72 1.0 1.0

z4 42 28 1.9 (1.0-3.5} 16 (1.1-2.2)
Vegetables (times per week)

<3 33 28 1.0 1.0

=3 67 72 1.4 (0.8-2.7) 1.2 (0.6-1.9)
Total fish (times per week)

<3 48 50 1.0 1.0

23 52 50 1.1 (0.6-1.9) 1.1 (0.4-1.6)
Chicken (times per week)

<3 64 47 1.0 - 1.0

=3 36 53 0.5 (0.3-0.9) 0.5 (0.3-0.8)
Meat (times per week)

<3 75 81

=3 25 19 14(0.7-24)  1.1(0.5-1.8)
Processed meat (times per week)

<1 47 62 1.0 1.0

z1 53 38 0.5 (0.3-1.0) 0.5 (04-1.1)
Milk (times per week)

<3 48 46 1.0 1.0

=3 52 54 09 (06-1.5) 0.9 (0.5-1.1)
Soy foods (times per week)

<3 73 48 1.0 1.0

=3 27 52 03(02-06) 0.4 (0.2-0.7)

* Adjusted for a history of diabetes mellitus, BMI, and lack of natural body flexbility

urinary hydroxyproline (a marker of bone resorption)
[24-26].

Recent studies have shown that a high-salt diet in-
creases the rate of bone resorption, and subsequently
decreases bone mineral content and density [27-29].
High sodium chloride intake increases urinary calcium
loss and stimulates parathyroid activity [30]. Metz et al.
[31] reported that 1.0% sodium diets were associated
with decreased bone density, and reductions in both
renal calcium reabsorption and intestinal calcium
transport. According to Greendale et al. [32], who
prospectively observed dietary sodium and bone
mineral density (BMD) over a 16-year period, age and
multivariate-adjusted BMD at the ultradistal radius
increased with higher sodium intake in men. These
findings suggested that a habitual high-salt intake
may contribute to ossification of the spinal lipaments
through the accumulation of excessive bone mass.

Some studies have demonstrated that vegetable pro-
tein was positively associated with an increased OPLL
risk. In an observational study, Musha [13] found that
OPLL patients tended to prefer vegetable protein to
animal protein. Morisu [33] reported that a diet rich
in vegetable protein stimulated chondroblast growth
in the rat. According to Bederova et al. [34], who

compared calcium absorption between adolescent veg-
etarians and nonvegetarians, calcium absorption was
inhibited in the vegetarian group. According to Takuma
et al. [19] and Seichi et al. [20], the development of
cervical OPLL is associated with decreased intestinal
calcium absorption. We found that frequent intakes of
both chicken (rich in animal protein) and soy foods
(rich in vegetable protein) were significantly associated
with a decreased risk of OPLL. Recent studies [9,35-37]
have shown that a low-protein diet reduced intestinal
calcium absorption, resulting in secondary hyperpar-
athyroidism. According to Kerstetter et al. [35], frac-
tional calcium absorption after a low-protein diet was
0.19 = 0.03, which was significantly lower than that after
a high-protein diet (0.26 * 0.03; P = 0.05). Massey [38]
also reported that “excess” dietary protein from either
animal or plant foods may be detrimental to bone
health. These findings best explain our result that the
frequent intake of foods rich in protein may be protec-
tive against the development of OPLL.

In our present study, the daily consumption of rice
was also significantly associated with a decreased risk of
OPLL. Hansen et al. [39] reported that rice-based ce-
real significantly improved the total quantity of calcium
absorption.
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There are some limitations in our study. First, we
used self-reporting and retrospective recall of the intake
frequency of food items in prevalent OPLL patients,
rather than in newly diagnosed OPLL patients. It is
possible that patients with OPLL may have reported
dietary habits that had already been altered due to the
onset of OPLL, However, it seems that the effect would
not be significant, because there is very little informa-
tion on whether or not dietary habits are a possible risk
factor for OPLL. Secondly, nutritional conditions were
assessed by using only the intake frequency of specific
food items. Food-frequency questionnaires are widely
used in epidemiological studies, because they are more
likely to reflect the average daily nutritional intake than
recall methods. As we had no direct information about
the reproducibility of the foed-consumption data under
study, it is likely that the intake frequency may not
necessarily reflect the total amount of intake. Sasazuki
et al. [40] reported that it was possible that people who
consumed large amounts at one sitting were apt to re-
port a high-frequency level of consumption compared
with those who consumed only small amounts per meal.
Accordingly, misclassification may result due to an
over- or underestimation of the association between
food intake and OPLL. Wakai et al. [41] reported that
both a food diary and a food-frequency questionnaire
(FFQ) estimated dietary soy isoflavone intake suffici-
ently well to use them in epidemiological studies. Drew-
nowski and Hann [42] reported that mean frequencies
of food consumption were a significant predictor of
dictary outcomes. Although frequency of consumption
may not necessarily reflect the amount of intake, it is the
most widely used method of assessing dietary intakes
in epidemiological studies of chronic disease. These
findings strongly suggest that any misclassification may
not be serious enough to produce a spurious positive or
inverse association.

In summary, we found that the frequent intake of
pickled foods was associated with an increased OPLL
risk, whereas the consumption of protein-rich foods was
related to a reduced risk. Follow-up studies, including
the investigating of hospital-based controls, and analy-
ses of possible associations with genetic polymorphisms,
will be needed in the future.
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Sleeping Habit and Other Life Styles in the Prime of Life and Risk for Ossification
of the Posterior Longitudinal Ligament of the Spine (OPLL): a Case-control Study

in Japan

Masakazu Washio,' Gen Kobashi,? Kazushi Okamoto,® Satoshi Sasaki,* Tetsuji Yokoyama,®
Yoshihiro Miyake,® Naomasa Sakamoto,” Kaori Ohta,? Yutaka Inaba,® Heizo Tanaka,®
and Japan Collaborative Epidemiological Study Group for Evaluation of Ossification of the Posterior

Longitudinal Ligament of the Spine (OPLL) Risk. *

BACKGROUND: Although the average age of onset of ossification of the posterior longitudinal ligament
of the spine (OPLL) Is at around 50 years, the onset of the symptoms is insidious and the progression
is very slow. The etiology of OPLL has not been elucidated in detail. Previous studies have suggested
that a high-salt diet and low consumption of animal protein, glucose intolerance and high body mass
are risk factors for OPLL. However, there is little information about the relationship between OPLL and

lite styles in the prime of life (between 30 and 50 years).

METHODS: To facilitate early prediction and prevention of OPLL, we analyzed life styles such as sleep-
ing habit, physical exercise, smoking, alcohol drirking and hangover in subjects in the prime of life.
Self-administered questionnaires were obtained from patients with OPLL and their sex- and age-
matched controls. Sixty-nine patients diagnosed with OPLL within 3 years previously and 138 sex- and
age-matched controls without backbone diseases, randomly selected from participants in a health

checkup in a local town, were enrolled.

RESULT: Moderate amount of sleep (6-8 hours vs. 5 hours or shorter and 9 hours or longer; odds ratio
[OR] = 0.18, 95% confidence interval [CI] = 0.06, 0.54) and a regular sleeping habit (i.e., going to bed
and getting up at regular time} (OR=0.44, 95% Cl=0.22, 0.90) were associated with a decreased risk of
OPLL even after adjusting for other factors. On the other hand, moderate physical exercise (once a
week or more v.s. less than once a week: OR=0.97, 95% Cl=0.42, 2.26), smoking (OR=1.41, 95%
Cl=0.67, 2.97), drinking {OR=1.08, 95% C|=0.53, 2.20) and hangover {OR=1.12, 95% CI=0.43, 2.94) in

the prime of life showed no correlation with risk of OPLL.
CONCLUSION: Good sleeping habits in the prime of life may decrease the risk of OPLL.
J Epidemiol 2004;24:168-173.
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The Japanese Ministry of Health, Labour and Welfare has desig-
nated ossification of the posterior longitudinal ligament of the
spine (OPLL) as an intractable disease because there is no estab-
fished way to cure or prevent it.' OPLL is manifested in the cervi-
cal vertebrae and causes a range of disease conditions varying
from slight abnormality to quadriplegia.®® It has been called a
Japanese disease because the prevalence is especially high in
Japan.* However, the relation of diffuse idiopathic skeletal hyper-
osteosts (DISH) to OPLL reported by Resnick et al.* has recently
attracted attention, and many cases of coexistence of the two dis-
eases have been reported.* Now, OPLL is recognized as an impor-
tant disease occcurring not only in Japan but also in Europe and in
the United States.” The prevalence is about 1.9% to 4.3% in gen-
eral Japanese population.® Males are twice* or three times® as
likely to suffer from OPLL as females. Matsunaga et al.* reported
that the average age of onset of OPLL was 51 years for males and
49 years for females.

The etiology of OPLL has not yet been elucidated in detail,
although it is thought to be a multifactorial disease in which com-
plex environmental and genetic factors interact.? Although many
possible causative factors have been suggested, including genetic
factors,” sex,'” diabetes mellitus (DM),'"*? hypertension,” high
body mass index,” " injuries,”" hormonal imbalance,"” and
dietary habits,'"*'* the cause of the disease has not yet been clari-
fied. Regarding dietary factors, previous epidemiologic studies
carried out in Japan" and Taiwan" have suggested that both a
high-salt diet and low consumption of animal protein are risk fac-
tors for OPLL. On the other hand, hospital-based studies in
Japan''"? revealed that both glucose intolerance and high body
mass index were significantly associated with OPLL.

Among these risk factors, metabolic syndromes (i.e., insulin-
resistance) including such as diabetes mellitus,” " glucose intoler-
ance,"” and high body mass index'"'"* may be important risk factors
for OPLL from the point of view of prevention because they are
also risk factors for lifestyle-related diseases such as cardiovascu-
lar diseases." Lifestyle modification such as physical exercise
may reduce coronary risk” by increasing insulin sensitivity. In
contrast, sleeping few hours decreases the insulin-sensitivity" and
worsens the glucose intolerance.® However, there is little infor-
mation about the relationship between OPLL and life styles,”
even though lifestyles (e.g., physical exercise,”™ alcohol drinking
habits'*# smoking habits,” and sleeping habits"*) are associated
with the metabolic syndromes.

Although the average age of onset of OPLL is at around 50
years,* the onset of the symptoms is insidious and the progression
is very slow in most cases.” OPLL may have a long period of
latency. Thus, the present study was conducted to investigate the
influence of sleeping habits and other lifestyle factors in the prime
of life (between 30 and 5O years of age) on the development of
OPLL.

METHODS

Subjects were 69 patients who visited 9 collaborating hospitals in
Hokkaido from 1998 through 2001, and who had been diagnosed
as having OPLL in the previous 3 years. Diagnosis of OPLL was
carried out by specialists on the basis of ¢clinical symptoms and
radiological examinations by using radiographs of the cervical
and thoracic spines, tomography, computed tomography, and
magnetic-resonance imaging according to the criteria of the
Investigation Committee on the Ossification of the Spinal
Ligaments, Japanese Ministry of Health and Welfare.* All the
patients were symptomatic and required medical consultation, and
reany of them underwent spinal surgery before or during the pre-
sent study. Two controls matched to each case for sex and year of
birth (within 3 years) without any backbone disorders were ran-
domly recruited from participants in a health checkup in a town in
Hokkaido. From 1998 through 2001, a self-administered ques-
tionnaire was obtained from the 6% OPLL patients and 138 con-
trols. Written informed consent to cooperate in this study was
obtained from all the subjects and controls. The contents of the
questionnaire included (1) sleeping habits in the prime of life,
(2) other lifestyles such as leisure time physical exercise, alcohol
drinking and smoking in the prime of life and at the time of han-
dling out the questionnarie, (3) height and body weight, and (4)
past history of diseases such as diabetes mellitus. Many of the
participants also agreed to donate blood samples which were
stored until use for DNA extraction and genotyping of the candi-
date genes of OPLL, The details of the present study have been
reported elsewhere."

In univariate analysis, the differences were analyzed statistical- i
ly by the chi-square test (degree of freedom = 1). Yates' correc-
tion for continuity was used when the observed number was less
than 5. A conditional logistic model was applied to evaluate the
odds ratios (ORs) of lifestyle-related factors after adjusting for
other risk factors (i.e., obesity, and diabetes mellitus). Because
our previous report' showed that diabetes mellitus and high body
mass index (25 kg/m® and over) were risk factors for OPLL, age,
sex, and these two variables were used as other risk factors for
OPLL to adjust the odds ratio in relation to the sleeping habit,
leisure time physical exercise, smoking, alcohol drinking or hang-
over in multiple logistic regression analysis. Age was treated as a
continuous variable, and indicator variables were used for other
factors. All the statistical analyses were conducted by use of
SAS® package (SAS Institute Inc., Cary, NC).

The present study was approved by the institutional review
boards of Hokkaido University School of Medicine and of each
collaborating hospital.

RESULTS

The mean (% standard deviation) ages of the 40 male cases and
80 male controls were 63.1 (£ 9.6) years and 63.2 (X 9.5) years,
respectively, and the mean ages of the 29 female cases and 58

— 431 —



170 Life styles and OPLL

female controls were 59.8 (£ 10.1) years and 59.8 (£ 10.1)
years, respectively (not shown in the table).

Table 1 summarizes the ORs for OPLL and 95% confidence
intervals in relation to lifestyles (i.e., sleeping habits, leisure time
physical exercise, and smoking and drinking) in the prime of life.
In univariate analysis, moderate (6-8 hours) sleeping hour (vs.
short [5 hour or shorter] and excessive [9 hour or longer]} was
associated with a decreased risk of OPLL (OR = (.24, 95% confi-
dence interval [CI] = 0.09, 0.59). So was a regular sleeping habit
(i.e., going to bed and getting up at regular time) (vs. irregular
sleeping habits; OR = 0.48, 95% CI = 0.27, 0.88). In contrast,

insufficient sleep (i.c., the subjects felt that they had insufficient
sleep) was associated with an increased risk of OPLL (vs. suffi-
cient sleep; OR = 3.10, 95% CI = 1.31, 7.01). Even after adjusting
for other factors such as age, sex, diabetes mellitus and high body
mass index, moderate amount of sleep (OR = 0.18, 95% CI =
0.06, 0.54) and regular sleeping habit {OR=0.44, 95% CI=0.22,
0.90) were associated with a decreased risk of OPLL.

On the other hand, leisure time physical exercise in the prime
of life did not show any significant relation to the risk of OPLL.

Smoking showed an adjusted OR greater than unity (current
smokers vs. never smokers or ex-smokers; OR = 1.41, 95% CI =

Table 1. Odds ratios (ORs) and 95% confidence intervals (CIs) for ossification of the posterior longitudinal ligament
of the spine according to life style in the prime of life (between 30 and 50 years).

Factors Crude OR (95% CI)  Adjusted OR (95% CI)
Sleeping hours .
Moderate (6-8 Wd) /Short (5h/d or less) and long { Sh/d or more) 0.24 (0.09, 0.59)" {0.18 {(0.06, 0.54)7

Had regular sleeping habits  Yes/ No
Had Insufficient sleep/ Sufficient sleep
Moderate physical exercise

Once a week and more/ Less than once a week
Current smokers/Never smokers, ex-smokers

Once a week and more/ Less than once a week
Once a week and more/ Less than once a week

Smoking habit
Drinking habit
Had a hangover

0.48 (0.27, 0.88)"
3.10(1.31,7.01)"

0.44 (0.22, 0.90)"
1.85 (0.70, 4.91)"

0.86 (0.44, 1.70)?
1.37 (0.74, 2.54)"
1.03 (0.57, 1.88)"
6.86 (1.37, 32.24)"

0.97 (0.42, 2.26)"
1.41(0.67, 297y
1.08 (0.53, 2.20)™
1.12 (0.43, 2.94)™

Adjusted OR: adjusted for high body mass index (25.0 or greater) and diabetes mellitus.

* The number of cases and controls used for analysis.

*1-68 cases and 127 controls, *2: 68 cases and 133 controls, *3: 65 cases and 121 controls, *4:63 cases and 121 controls,
#4: 67 cases and 127 controls, *5: 67 cases and 121 controls, *6: 57 cases and 104 controls, *7: 66 cases and 119 controls,
*§: 66 cases and 122 controls, #9: 64 cases and 112 controls, *10: 60 cases and 114 controls, *11: 64 cases and 112 controls,

*12: 57 cases and 98 controls

Table 2. Odds ratios (ORs) and 95% confidence intervals (Cls) for ossification of the posterior longitudinal ligament
of the spine according 1o sleeping hours in the prime of life (between 30 and 50 years).

Factors Cases  Controls Crude OR (95% CI) Adjusted OR (35%CT}
Sleeping hours
Short (5 hours /day or shorter) 12 4 6.74 (2.08,21.85)" 6.64 (1.88, 23.49)"
Moderate (6-8 hours /day) 53 119 1.00 (reference) 1.00 (reference)
Long ( 9 hours /day or longer) 3 4 1.68 (0.36,7.79)? 2.54 (047, 13.65)7

Adjusted OR: adjusted for high body mass index (25.0 or greater) and diabetes mellitus.

* The number of cases and controls used for analysis,

*1:65 cases and 123 controls, ¥2: 56 cases and 123 controls

Table 3. Odds ratios (ORs} and 95% confidence intervals (CIs) for ossification of the posterior longitudinal ligament
of the spine according to present status of smoking and drinking.

Factors

Crude OR (95% CD) Adjusted OR (95%CI)

Smoking habit Current smokers/Never smokers, ex-smokers
Drinking habit Once a week and more/ Less than once a week

1.56 (0.81, 2.81)"
0.29 (0.15,0.57)"

1.68 (0.78, 3.63)”
0.35(0.17,0.75)"

Adjusted OR: adjusted for high body mass index (25.0 or greater) and diabetes mellitus.

* The number of cases and controls used for analysis.

*]: 65 cases and 125 controls, ¥2: 66 cases and 120 controls, *3: 63 cases and 118 controls, *4: 64 cases and 113 controls
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0.67, 2.97) but failed to become a significant risk factor. There
was no meaningful association between OPLL and alcohol drink-
ing, while hangover was associated with an increased risk of
OPLL (OR = 6.86, 95% CI = 1.37, 32.24). However, this positive
association disappeared after adjusting for age, sex, diabetes mel-
litus, and high body mass index (OR = 1.12, 95% CI = 0.43,
2.94).

Table 2 shows the ORs and 95% ClIs for OPLL according to
sleeping hours in the prime of life. Short sleeping hours (5 hours
or shorier) was associated with an increased risk of OPLL (vs. 6-8
hours; OR=6.74, 95% CI=2.08, 21.85). Even after adjusting for
other factors such as age, sex, diabetes mellitus, and high body
mass index, small amount of sleep (vs, 6-8 hours; OR=6.64, 95%
Cl=1.88, 23.49 ) was associated with an increased risk of OPLL.
On the other hand, long sleeping hours (9 hours or longer)
showed an increased OR (vs. 6-8 hours; OR=1.68, 95% CI=0.36,
7.79) and an adjusted OR greater than the unity (vs. 6-8 hours;
OR=2.54, 95% CI=0.47, 13.65) but neither of them became a sig-
nificant risk factor.

The participants also answered questions about their present
drinking and smoking habits (Table 3). Current smokers did not
differ between the two groups (40.0% vs. 30.4%, p=0.18:
OR=1.56, 95% CI=0.81, 2.85). However, after adjusting for con-
founding factors such as age, sex, diabetes mellitus, and high
body mass index, smoking showed an increased OR (OR=1.68,
95% CI=0.78, 3.63), but it did not reach significance. On the
other hand, current drinkers were less common in the OPLL
patients than in controls (30.3% vs. 64.2%, p<0.01: OR=0.29,
95%CI=0.15, 0.57). Even after adjusting for confounding fac-
tors such as age, sex, diabetes mellitus and high body mass index,
current drinkers were less common among OPLL patients than
among controls (OR=0.35, 95% CI=0.17, 0.75}.

DISCUSSION

The present study showed that bad sleeping habits in the prime of
life were associated with an increased risk of OPLL though the
average age of onset of OPLL is around 50 years.* In the present
study, moderate amount of sleep and regular sleeping habit in the
prime of life were associated with a decreased risk of OPLL.
These findings suggest that good sleeping habits in the prime of
life may help prevent the development of OPLL.

In the present study, insufficient or excessive sleeping hour was
more prevalent among OPLL patients than controls. Of the OPLL
patients from the category who slept either too little or too much,
80% belonged to the former, whereas for the controls, this figure
was 50%. Even after adjusting for other factors, small amount of
sleep (5 hours or shorter) was associated with an increased risk of
OPLL. On the other hand, sleeping long hours (9 hours or longer)
showed an adjusted OR greater than the unity, but failed to
become a significant risk factor. These findings suggest that
steeping few hours may be a risk factor for OPLL.

Although cigarette smoking and alcohol consumption are

reported to have a negative relation to sleep duration,” neither of
these showed a significant relationship to the development of
OPLL in the present study. In the present study, therefore, we did
not adjust for smoking or drinking when evaluating the associa-
tion between sleeping habits and the risk of OPLL.

The mechanism by which OPLL develops in persons with bad
sleeping habits is still unclear. Chronic sleep deprivation predis-
poses to metabolic syndromes.” Because diabetes mellitus,**"
glucose intolerance," and high body mass index'* are reported as
risk factors for OPLL, the insulin-resistance caused by bad sieep-
ing habits may play a role in the development of OPLL. In the
present study, however, even after statistical adjustment for dia-
betes mellitus and high body mass index, good sleeping habits
such as sleeping an adequate but not excessive number of hours,
and regular sleeping habit were associated with a decreased risk
of OPLL.

Gonzalez-Ortiz et al.* reported that 24-hour sleep deprivation
decreased the insulin-sensitivity in healthy subjects. In addition,
Spiegel et al® demonstrated that glucose tolerance decreased in
the sleep-debt conditions. Furthermore, Vgontzas ¢t al.* pointed
out that the indexes of sleep-disordered breathing were positively
correlated with visceral fat but not bedy mass index among sleep-
apnea patients. These findings and the results of the present study
suggest that bad sleeping habits may cause insulin resistance,
which may play an important role in the development of OPLL.

In the present study, current alcohol drinkers were less common
in OPLL patients than controls even after adjusting for confound-
ing factors such as diabetes mellitus and high body mass index.
This result, however, should be interpreted with caution. First, the
onset of the symptoms of OPLL is insidious and the progression
is very slow in most cases.” Second, in the present study, the pro-
portion of current drinkers in the prime of life did not differ
between OPLL patients and controls, In addition, the case control
study by Nakamura et al.” demonstrated that the proportion of
drinkers who drank more than once a week did not differ between
OPLL patients and controls. Furthermore, hangover in the prime
of life was assoctated with an increased risk of OPLL before
adjusting for confounding factors. We cannot deny the possibility
that OPLL patients may have stopped drinking after the onset of
their diseases. Further studies are needed to obtain a more accu-
rate answer to this question.

Nakamura et al.® reported that smoking showed an OR greater
than unity (OR = 1.31, 95% CI = 0.77, 2.23) but did not reach sig-
nificance. In the present study, smoking showed an increased OR
(OR=1.68) but was not a significant risk factor, either. Our result
was consistent with the result of the case control study by
Nakamura et al."” Further studies with large subject samples are
required in order to evaluate the association between OPLL and
smoking habit.

There are certain limitations to our study. First, our study is not
free from information bias. OPLL patients may be more likely
than controls to remember details of their lifestyles in the prime
of life. In the present study, however, leisurc time physical exer-
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cise, smoking and drinking in the prime of life were not associat-
ed with an increased risk of OPLL. In contrast, good sleeping
habits such as sleeping a moderate number of hours and going to
sleep and waking at regular hours in the prime of life were associ-
ated with a decreased risk of OPLL. These findings suggest that
sleeping habits in the prime of life may be a more important fac-
tor than leisure time physical exercise, smoking or drinking in
terms of the risk of OPLL in the prime of life.

Second, we obtained information about life style only in the
prime of life and after the diagnosis of OPLL. Therefore, in the
present study, we could not evaluate life style just before the diag-
nosis of OPLL. However, the average age of onset of OPLL is at
around 50 years and the onset of the symptoms is insidious and
progression is very slow. For these reasons, we suspected that life
styles in the prime of life (between 30 and 50 years) may play the
most prominent role in the development of OPLL.

Third, we did not obtain information about their activities of
daily living (ADL). In the present study, however, the degree of
disability in ADL may be similarly light among the patients
because the progression of OPLL is very slow in most cases’ and
all the patients were diagnosed as having the disease within 3
years.

Fourth, we matched controls to each case for sex and age only
and not for proximity of residence. Although both OPLL patients
and controls lived in Hokkaido prefecture, we cannot definitively
deny that QPLL patients may have had different life styles from
controls because they lived in towns other than the town where
the health checkup was conducted.

Fifth, controls were recruited from participants in the town
where the health checkup was conducted, and as such they may
have been more health conscious than their OPLL counterparts. In
order to confirm the result of the present study, we need to per-
form another case-control study in which the patients and controls
are recruited in the same hospital.

Last, although OPLL is thought to be a multifactorial disease in
which complex environmental and genetic factors interact,”® we
did not evaluate the genetic factors in this paper.

On the other hand, our study has its strength as well, To the
best of our knowledge, this case-control study is the first study to
demonstrate an association between sleeping habits and OPLL.

In summary, the present study revealed that good sleeping
habits in the prime of life such as sleeping a moderate number of
hours and regular sleeping times were associated with a decreased
risk for OPLL, while leisure time physical exercise, smoking and
drinking in the prime of life did not show any meaningful relation
to OPLL. The results of the present study suggest that bad sleep-
ing habits in the prime of life may be a more important factor to
increase the risk of OPLL than leisure time physical exercise,
smoking or drinking in the prime of life. Since sleeping a moder-
ate number of hours is negatively associated with mortality of all
causes,®® good sleeping habits (i.e., going to bed and rising at
approximately the same time everyday and sleeping for between 6
to 8 hours a day) should be recommended not only for the preven-

tion of OPLL but also for longevity.

Part of this work was presented at the 13th annual meeting of
Japan Epidemiological Association (January, 2003, Fukuoka,
Japan).
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Members of the Japan Collaborative Epidemiological Study
Group for Evaluation of Ossification of the Posterior Longitudinal
Ligament of the Spine (OPLL) Risk listed in alphabetical order
for each affiliation: Hiroyuki Ohmori (Department of Public
Health, Asahikawa Medical College), Masahiro Kokaji, Kiyoshi
Kaneda (Center for Occupational Disorders and Injuries of the
Spine, Bibai Rosai Hospital), Akira Hata (Department of Public
Health, Chiba University Graduate School of Medicine),
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(Department of Orthopedic Surgery, Saga Medical School),
Toyoko Asami {Rehabilitation Center, Saga Medical School
Hospital}, and Shin-ichi Jokin (Shin-nittetsu Muroran Hospital).

— 435 —



ExL4mE $£148% H12FH

(]

AIFR 6 #AOBELIEEHIETINR

T BE
HRHEHSERAY RERRESRE

(B : PR 164 108 27T B)
(EHE:FR16F 114 128)

=

®HE
ARNOBEBIZE b, MERBRACHEHEBREAEL, £, AR
FEZEHE L TWARERBMLTWS X DR, ToBRRKEFRHATHLS. £Z
<., AILHE 6 % (B EREATREFEERY) OFEREZITV. BE

KON AT o T RHRBFEN, —ARRET TIRIE (OFREHEAS) REERF S L,

KEFE TN, BN, PRBNE (FRPRER) & L, #Ekedl 3,298 i
< EUNERIL 204 % (674/3,208) Thol=, 2Fifl%E 15 FBizoBlL, LHEER
MHHEBEL, RE GEHE) OLRVWBERICLRKCBEES WD LE X, R
eSSt 3 &, 1. home oxygen therapy (HOT) 12.4 75 A, 2. nasal
continuous positive airway pressure (NCPAP) 1.24 5 A, 3. noninvasive
positive pressure ventilation (NPPV) % 0.79 F A, 4. NPPV AR 0.30 7
A. 5. tracheal intermittent positive pressure ventilation (TPPV) £ 0.25 %
A, 6. TPPV ABE 0.58 F AL/ ofz, L LEMUEMRNZ &, SHROFMR

FrR16F 121

FAEFETHB.

% U — K A TIERFRIE, JER I A TR IR, TR LI  FRE TRt

H #

FEOR AEHROBER BREH D L, 1 &R
MRS E (positive end-expiratory pressure
ventilation: PEEP) . 2. KAy EHI# K1k

(intermittent mandatory ventilation: IMV) |
3. FFt&OEESE (continuous positive atrway
pressure: CPAP) ., 4. &# MK (high-
frequency venttlation: HFV) , 5. pressure
support ventilation (PSV)., 6. proportional
assisted ventilation (PAV). 7. permissive
hypercapnia, 8. [ZFAM (prone position) IZ
L DFERERN L, T UWREREL LT,
1) FEREREAERSYE (noninvasive positive
pressure ventilation: NPPV), 2) i{RIREHE
¥ (liquid ventilation) . 3) & 4% 5 &Y i

( extracorporeal membrane oxygenation:

ECMO) %2E8, A Sh22h 5,

43

WEDLRETHLEREN A MEX 70518
PEFERE A Eio %45 HMV (home mechanical
ventilation TEEATLFEERIEH) & LTHETR
JEPENTSD NPPV BHASHh, ¥k -F
HLDoD2dHB, NPPV O 1L, BREEHT
feThy ., MEETLRENRL, HMV @
BSHBREL LT LT3, FHER, BE
? QOL (AFEDF) . ADL (activities of daily
livings) Ok, BABROER, BEOMA
REODHERLREINL TS, LL, HAD
T =y, GHE, NPPV TR
L RpoflfOxisy, £ ODREHBRELT
W5, ¥7o, BIGEECEALTHLEREC—ED
Lo, T TELELTH D,

1998 7 Tk, HMV 51328 2,800 #]
& SR A PR, 51T NPPV SEFD 64 %
# (5%, TPPV (tracheal intermittent positive

— 436 —



EFrEHE FH148% Fi12E

pressure ventilation RIEFIELEMRTINE @ K
TYEIBA I ER) EFREEIE L. LiL,
NPPV ZEffEzit 18 % LR TL
MTbhTwiewy, U TBEHOMEERY
IMERNZR LT, AR Bn 5%
EtkHloRBEMEREIETH D, MEEFICEIL
Ttk NPPV fEfFIE TPPV JEFITiHL., €D
ERECRBW TR ERB Do, NIk
OBWFFEIZ G, MEOLEES, Mz
HLERMRREH LN, BRERICE VTR,
NPPV SEFIDEGE ., EARMICARZ 23 e
EFINRE L, ZTORDEENRDLND,
I, ARfEoad2Eimk, HMV ik
OHEBIZ VS, 1998 A LR, HMV B3
BoOBHENTHEN, NPPV, TPPV Oz
LE(BRH A LBFHRENS, £/, NPPV
Ehifiak bEERHD ETFREh T, BEF
¥ oMmEERTMERICR LT, A2 Rss)
SOZEEHOBGRILEEE T OSERH D,
Zh b O E B L, NPPV BIGELEIZ oW
THRAZEDALERSH D, SEIEHMV b
FH B AN TS (mechanical ventila-
tion : MV) O2EFEZERE L, T bOILRE
TR, BEEHE T OFLENLE TS,

F &

AL, RAERHIESER 13, 1998 A
855, R, — ARk TR (0
WEEHAY) | ARERARE L L. KEFEHBRIINE,
AL, FEREENE (FRREEE) &5 (R D,

AT H iR 4L, R4, RRaEA B, G
fEHERA, BE 1 EROROFBRERT TR
Fik, 1. HOT ({EEREFEIFHE: home oxygen
therapy:#¥. HOT o7&, HMV #fH). 2.
NPPV 75 (¥, EF#0M). 3. NPPV ARz

(¥, BEFEOERD. 4. TPPV TR (%L, ms
EOHH) . 5. TPPV AP (%, R T
H5,ER, 15 ONRELTO a. BEME

PEiZEIE (COPD). b. £k (TB), ¢. %%,

d. PRI, e. BRARPFIERRIREMRRE (SAS) . £ M
KR, g O, DI ETH D TN,
NCPAP (Nasal Continuous Positive Alrway

44

Y5k 16 4F 12 A

Pressure: $1< A7 FGBEMNE, RARRE
HEEE), 2t NPPV (SE#, IPPV &
FREE, IPPV I2817) OFEH, NPPV ELHI
DRENE, FEFOBEER Y ThH5,
FErX 2001-2 4RICEH L7,

“DHh, #@E 1 FRliCROBPKOBEN
hHol-BEK, 1. HOT GLTWIhbiE,
2. NCPAP. 3. NPPV 7%, 4. NPPV AlR,
5. TPPV #£=£. 6. TPPV ARx (ZBAL T, EUR
kb L ICBERIEH 2T/

HEHIBFEOSHREZE L., SUEEMS5m
FAFEL, BHHE, FRERZICLY, 15 F
bt (& 1), #MFTEER. sERD
ek, SIEBRMoMOEE, BEHEER. »
BERTROL > LATRO LIS,

YN
*= N/n
o DN (i -N/N)?
n-1
n o TSI
itBFH

N:[ENREERI%K
N, : 5B ¥ ORISR

Rt

g -n*(1/N-1/n)

ZHEERICOVWTERHTE, 2EofEHE
T AEHROLID,

B OB

2002 FHEORBREWRET D, & 1 ICHE
xSl R, EREE, BIRREETRT,
EIREEIT 20.4 % (674/3298) TH oD,

s BEHIT 1. HOT 18,250 A, 2. NCPAP
2,831 A, 3.NPPV 7E¥E 1,334 A, 4. NPPV
Nz 438 A, 5.TPPV #£%£ 434 A, 6. TPPV
ARt 789 ATh-o7z,

7 2 ICHBFER, HEHBEAE T, 6 18
FREOBERL, BE (BR) 0vwaBiehic
HEEOBENND EE X, B2 LHIE S
RoSETIH L. SMEBRMOH THRT 5 &,
1. HOT 124 B A (95 % {E#HXRE 10.5-14.3
B A). 2. NCPAP 1.24 BT A (95 % {EHIRRM

— 437 -



EEr4MH¥ §1148% 125 FERE16% 128

%1. FEORRKER. @RE

F2. HHEER
Sk Ex E5) %%5 Y HOT NCPAP NPPV NPPY TPPV TPPV
X% RES 269 269 85 56
X3 FREH 32 32 17 16 BE AR EE AR
BERH — 99 57 440 9 5 95% TR | 105000 5900 6300 1900 1900 4300
—199EF 57 398 12 1 THiE 124000 12400 7900 3000 2500 5800
—299& 218 218 29 18 9594 L 58 143000 18900 8500 4100 3100 7300
—398E 173 173 25 14
—4995F 103 103 3 23 10:1 #5825k, REZZHREO 15 »b
;ffﬂf— eoomun V10 LE2 N5, ZOX S MBREEETS
WD s | ve wms 2 1| LFSEBET COTEMEIRBEOR T
—199% 214 2173 3 25 FrEsribhns,
TR e we ehl EE DUCROIES (204 %) bHEERIEE
— 499K 215 215 a8 47 THFEREEZ G, BEIREE LITF28EN,
500ER— 255 255 54 48 FERBIETHD,
i e RO FRARMELSHC, B, MEBETIRY
' : ZERNCERT 20T, 13k, ZOERELED
0.59-1.9 FA), 3. NPPV £ 0.79 F A  ZFHREBHFBEEHRETLEW,
(95 % {E8HIXRE 0.63-0.95 T A). 4. NPPV
ABE 0.30 BA (95 % {SHEM 0.19-041 5 #om

A). 5. TPPV {£%£ 0.25 TA (95 % 5K
M 0.19-0.31 J5A), 6. TPPV ARt 0.58 B A
(95 % {SIXM] 0.43-0.73 BTA) 2oz,

% 8%
IFEEEERFEIRREDELZLZZT T

D, EE NPPV OFRBIL, B %IE 34 %.

FZEERRR 29 % L ADER{ILOREL
KR TWB Ll ENE. —F, TEE TPPV
DOERBESIEHER (hEtE R E
ALS, Z7aAfY7=vb - ¥a7H CID. &
AR T4=2L) 71 % LE4OEROE
EBRRELTWVWS, LML, +OoBEIX

fEE, ABATIFER 6 ftis (RER, FHIH
ANTIRGHERR E) oRERT, RE (GEX)
ORVBHERHCOFERRICBEN L L E X,
FIBCAIC SBT3 &
1. HOT 12.4 5 A, 2. NCPAP 1.24 F A, 3.
NPPV £% 0.79 7 A. 4. NPPV AP 0.30
JIA. 5. TPPV fEXE 0.25 A A, 6. TPPV A
bE 0.58 HAIZ#R B,
L LERESELS, 4ROBETHL, —0
FEIT 2002 EREORRTHADTHIES
DEM, 7—F OEFEBIT L VBT B T5
HbdHo,

NPPV:TPPV i 3:1 Thh, 30 £ X B

LDORBEBLFTBLEZLND, 1) 3 BB, BLUEZ., i ARIZBITS
FER A2 R L B ERBOEZICH BRI RAEDINE, EAE S ER BN T

T DI OFTEIT COPD'™® 72 &, £ <4T SMENRBIER 9 EFHET 1998

D, T, MV IC2oWTLE L OFERHS 23-28

"0, BEMERELROC, BE (10020%) 2 2 R E-EL. R, BlEZ. b HR

BETDLERDS, o, Thbltics
T LTWARESZEZEETI0ELH S,
X, WREREE R L vk THEER
Do IR BBED 12 UTThHY ., EEmE
FEEE STV BEFIA, FiBe B RET =

45

T2 6 REOSERYHA - RAEKCE
T DE I SAEORE - . [RAERRTER
R A ETREMAIELR 9 FERSEH
1998; 29-35

3 3 EER. B2, fh FERRL 6K

— 438 —




EXLEMT Bl48% Fi1zH

BOLEREFARTE - MBEICBT 55
FEERMERSFRESEORGT - . EAERFEERER
FERA TR ER 9 FEREH
1998; 36-41

WAIEZ, BILGZ, i T 6 RE
DOLEFFFHE - FEOBREL & HEFH
BEY - | A EREERREFHAEN
FREETRL 8 FEWRET 1997 36-41

0% 2. EEDET. fh: COPD £EEF
SRR, EAEERBOEFICHE
TOMRITR 11 FEEFEET 6871
2000

% BEZ. WHKEEG. fh: COPD £FE&ES
R - 1 WEEPRRE - BEAVERS
DEFCET DU ERBEFER 12 FEHR
¥ 20017772

FREMT, AKHUKLR, fth: NIPPV #ti:
R LRI R SR, eSS
R R TR PR 8 FEARE
£ 1997; 72-3

RIFHH, AHCRER, i AREEAL
FERFHEOHIR LM 8 2 #) - 1997
TRERE. FEAFERBPRALHAE

4)

5)

6)

)]

8)

46

TR 16 12 A

WFFRHEFRR 9 FEEHET 1998; 935

FIRIERT, ARERRRS, i YERickiT S

FHEMBIFEOTIR, EER S ERBIE

WAEHERTITR 11 EEHER

2000; 84-7

10) B4R LRI T ATEE A TR FEE
DBRR, BAEFHE B R EPRT2HE
WFRBETRE 15 FEHEHE 2004, 91-8

9

[FRBFEE]
DT PR, BRI F AT TR A
Tl OB ER - BEHR AR R R E) |
fefRsE—8 (RaTERZEAE-RIBMEH) R
I BRESF IRREREFR-HES) . 7
TS AKTRIORER CRERAT 323 SR EFARBE - FEOR
BE) . REZ (FERFESH-FHRENH)

IR RHEE BEEACRER bR =
T105-8461 FRHIHEEHAG 3-25-8
TEL 03-3433-1111-EXT2266,65

— 439 —



EXLAHy FE148% W12H TR 16412 R

[Original Article]
An Epidemiological Study and Estimation of the Patients
with 6 MV( Mechanical Ventilations)

Toshihiko AGATA

Department of Public Health & Environmental Medicine,
Jikei University School of Medicine, Tokyo, Japan

Summary

The prevalence and incidence for mechanical ventilation (MV) in Japan have
not been clarified. The most common reasons for requiring MV are respiratory
failures, amyotrophic lateral sclerosis (ALS), sleep apnea syndrome (SAS),
chronic obstructive pulmonary disease (COPD), etc. We therefore performed a
nation-wide epidemiological and statistical study on MV to make clear current
situation of MV use in Japan. We previously made criteria of diagnosis for the
first survey and a personal questionnaire for secondary survey, and sent it to the
divisions of internal and respiratory medicine in all over the nation.

The members of our committee on epidemiology of intractable disease have al-
ready conducted the first survey to make clear of incidence and prevalence of MV
use. In this study we sent the questionnaire to 3,300 divisions all over Japan.
We estimated numbers of prevalent cases using the 95 % confidence interval ob-
tained from the mail survey results and by the hyper geometric distribution
method. The numbers of patients thus obtained were as follows: 105-143 thou-
sands for home oxygen therapy (HOT), 6-19 thousands nasal continuous positive
airway pressure (NCPAP), 6.3-9.5 thousands noninvasive positive pressure ven-
tilation (NPPV) at home, 1.9-4.1 thousands NPPV in hospitals, 1.9-3.1 thousands
tracheal intermittent positive pressure ventilation (TPPV) at home, and 4.3-7.3
thousands TPPV in hospitals.

Key words; MV (mechanical ventilation), NPPV (noninvasive positive pressure

ventilation), patient estimation, hyper geometric distribution.

Address: Dr T AGATA, Department of Public Health & Environmental Medicine, Jikei University School
of Medicine, 3-25-8, Nishi-shimbashi, Minato-ku, Tokyo 105-8461, Japan.
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