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Table 1  Baseline characteristics of the participants according to the tertiles of dietary pattern score (n = 702).°

Tertiles of dietary pattern factor score

P for trend®

Low (n = 234) Middle (n = 234) High (n = 234)

Age (years)

“Japanese” 42.9(41.7, 44.1)¢ 45.3(44.0, 46.5) 46.8(45.5, 48.1) <0.0001

"sweets-fruits” 46.1(44.9, 47.5) 44.6(43.4, 45.9) 44.2(42.9, 45.4) 0.03

“Izakaya” 45.1(43.8, 46.3) 45.0(43.8, 46.3) 44.8(43.5, 46.1) 0.77
BMI (kg/m?)

“Japanese” 23.1(22.7, 23.6) 23.4(23.0, 23.8) 23.3(22.9, 23.7) 0.60

“sweets-fruits” 23.1(22.7, 23.5) 23.1(22.7, 23.5) 23.7(23.3, 24.1) 0.04

“lzakaya™ 23.0(22.6, 23.4) 23.3(22.9, 23.7) 23.6(23.2, 24.0) 0.06
SBP (mmHg)

*Japanese” 126.5(124.5, 128.4) 126.4(124.4, 128.3) 127.0(125.1, 129.0) 0.70

“sweets-fruits” 130.3(128.3, 132.3) 125.8(124.0, 127.8) 123.8(121.9, 125.7) <0.0001

“lzakaya” 125.5(123.6, 127.4) 126.0(124.1, 128.0) 128.3(126.4, 130.3) 0.04
DBP (mmHg)

“Japanese” 78.7(77.3, 80.1) 78.5(77.1, 79.9) 78.9(77.5, 80.4) 0.83

“sweets-fruits” 80.8(79.4, 82.2) 78.5(77.1, 79.9) 76.9(75.6, 78.3) 0.0001

“lzakaya” 78.5(77.1, 79.9) 77.9(76.5, 79.3) 79.7(78.3, 81.2) 0.23
Fasting blood glucose (mg/dl)

“Japanese” 92.1(90.6, 93.7) 93.4(91.8, 94.9) 94.1(92.5, 95.7) 0.08

“sweets-fruits” 94.6(93.0, 96.2) 92.3(90.8, 93.9) 92.7(91.2, 94.3) 0.10

“Izakaya” 93.4(91.9, 95.0) 92.4(90.9, 94.0) 93.8(92.2, 95.3) 0.76
TG (mg/dl)

“Japanese” 113.3(105.3, 121.8) 117.0(108.8, 125.9) 113.4(105.5, 122) 0.98

"sweets-fruits” 118.6(110.3, 127.5) 110.3(102.5, 118.6) 115.1(107, 123.7) 0.57

"“lIzakaya” 109.7(102, 117.9) 109.6(101.9, 117.8) 125.2(116.4, 134.6) 0.01
LDL (mg/dl)

*Japanese” 117.0(113.0, 121.2) 118.2(114.1, 122.4) 116.9(112.8, 121.0) 0.95

“sweets-fruits” 108.8(105.2, 112.7) 119.4(115.3, 123.6) 124.4(120.2, 128.7) <0.0001

“Izakaya” 120.9(116.7, 125.2) 117.2(113.1, 121.4) 114.1(110.2, 118.2) 0.02
HDL (mg/dl)

"Japanese” 51.2(49.7, 52.9) 51.8(50.2, 53.4) 52.1(50.5, 53.7) 0.47

"sweets-fruits” 54.3(52.6, 56.0) 51.3(49.8, 52.9) 49.6(48.1, 51.2) <0.0001

"lzakaya” 51.2(49.6, 52.8) 52.2(50.6, 53.9) 51.7(50.1, 53.3) 0.64
High PA (%, median values: 58.6 METs x hours/week)

*Japanese” 40.6 32.9 40.2 0.90

“sweets-fruits” 36.8 38.9 38.0 0.78

"“lzakaya” 38.9 41.5 33.3 0.17
Low PA (%, median values: 10 METs x hours/week)

"Japanese” 31.2 38.5 44.0 <0.01

"sweets-fruits” 38.5 37.6 37.6 0.85

"Izakaya” 32.9 38.5 42.3 0.04
Current smoker (%)

*Japanese” 59.4 55.1 49.2 0.03

“sweets-fruits” 63.7 53.4 46.6 <0.001

“Izakaya” 52.6 56.0 55.1 0.62
Ex-smoker (%)

“Japanese” 10.3 12.0 15.4 0.09

"sweets-fruits” 12.8 12.0 12.8 1.00

"lIzakaya” 14.1 9.8 13.7 0.98

2 "Izakaya”, Japanese Pub; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; TG, triglyceride; LDL,
low-density lipoprotein cholesterol; HDL, high-density lipoprotein cholesterol; PA, physical activity; SDS, Self-rating Depression Scale.

® Analysis of variance or logistic regression.
¢ Geometric mean (95% confidence interval) (all such values).

“Japanese” dietary pattern tertiles were 128.6
(125.9—-131.3), 126.0(123.5—128.5), and 125.8
(123.1-128.5) (P for trend, 0.07); 80.0(78.1—81.9), 77.5
(75.8—79.3), and 77.2(75.4—79.1) (P for trend, 0.01), and

113.3(102.3—125.5), 110.9(100.6—122.2), and 105.8
(95.2—117.4) (P for trend, 0.26), respectively. No trend
relation was found between “Japanese” dietary pattern
and FBG, LDL, and HDL (P for trend, >0.45).
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Table 2 Adjusted relationships between tertiles of dietary pattern factor score and the serum adiponectin concentration

(n = 702).%

Tertile of dietary pattern factor score P for trend®
Low (n = 234) Middle (n = 234) High (n = 234)

“Japanese” dietary pattern® -0.87 -0.18 0.85 -
Model 19 5.26(4.82, 5.73)% 5.88(5.41, 6.39)" 6.07(5.56, 6.63)" <0.01
Model 2° 5.21(4.81, 5.65) 5.78(5.35, 6.25)" 5.97(5.49, 6.48)h <0.01
Model 3f 5.24(4.84, 5.69) 5.82(5.39, 6.29)" 5.95(5.47, 6.46)" <0.01

“Sweets-fruits” pattern® -0.87 -0.08 0.73 -
Model 1¢ 5.71(5.27, 6.20) 5.64(5.18, 6.13) 5.81(5.32, 6.34) 0.71
Model 2 5.52(5.11, 5.96) 5.58(5.16, 6.03) 5.86(5.40, 6.36) 0.16
Model 3 5.52(5.11, 5.97) 5.55(5.14, 6.00) 5.92(5.45, 6.42) 0.1

“Izakaya” pattern® -0.85 -0.16 0.87 -
Model 1¢ 6.13(5.63, 6.67) 5.65(5.19, 6.15) 5.41(4.98, 5.88)" <0.01
Model 2° 6.07(5.61, 6.57) 5.48(5.06, 5.92)" 5.38(4.97, 5.82)" <0.01
Model 3f 6.02(5.56, 6.51) 5.52(5.10, 5.97) 5.47(5.05, 5.92) 0.03

2 “lzakaya”, Japanese Pub.

b Analysis of covariance (P values for linear trends were calculated using the median value of each dietary pattern factor score).

© Median score (all such values).

9 Adjusted for age, body mass index, physical activity, smoking status, depressive symptoms, sleep duration, educational level,

occupation, and total energy intake.

€ Additionally adjusted for systolic blood pressure, blood glucose concentration, triglycerides, total cholesterol, and high-density

lipoprotein cholesterol.

f Additionally adjusted for tertiles of other dietary pattern factor scores.
¢ Adjusted geometric mean (95% confidence interval) (all such values).
P Significantly different from the lowest tertile of the dietary pattern (Bonferroni correction): P < 0.05.

Discussion

Our results suggest that a typical “Japanese” dietary
pattern was independently associated to a higher adipo-
nectin. In contrast, a significant inverse association was
found between the “lzakaya” pattern and adiponectin.
Our primary hypothesis was that the “Japanese” dietary
pattern might be associated with adiponectin. The particular
food items prominent in this dietary pattern may partly
support our hypothesis. First, because the EPA/DHA have
numerous beneficial effects on health [14], fish consumption
may increase adiponectin [25]. Several experimental and
clinical studies have shown that EPA/DHA increase adipo-
nectin in mice [25,26] and obese human subjects [25].
Second, soy has been hypothesized to associate with adipo-
nectin owing to its cholesterol-lowering, anti-obesity and
anti-hypertensive effects [15,27]. One experimental study
has shown that soy increased adiponectin in rats [28]. Third,
fruit and vegetable consumption was found to be weakly
associated with adiponectin in female twins [29]. Addition-
ally, several studies have shown that green tea increases
adiponectin in experimental animal models [30], and obese
women [31]. However, these relationships associated with
single food items are unlikely to explain our findings, because
we did not observe significant positive relationships between
adiponectin and any particular dietary factors, except some
vegetables. Our findings suggest that the “Japanese” dietary
pattern as a whole, or the balance of nutrients that it
contains, may be a more important factor that influences
adiponectin levels rather than the single components.
Although not statistically significant (excluding DBP), the
*Japanese” dietary pattern was associated with lower SBP,
DBP, and TG. These factors together with adiponectin, may

cooperatively mediate the beneficial association between
the “Japanese” dietary pattern and CVD. In contrast, no
relation was found between the “Japanese” dietary pattern
and FBG, LDL, and HDL. The small sample size and a rather
healthy population may partly explain this result. Further
large-scale study is required to clarify the association
between the "Japanese” dietary pattern and these factors.

Although a significant inverse association was found
between "lzakaya” dietary pattern and adiponectin, we did
not observe any significant association between food items
that contributed substantially to the "lzakaya” pattern and
adiponectin. Thus, a low consumption of food items that
contribute substantially to the “Japanese” dietary pattern
or an imbalanced intake of nutrients characterizing this
pattern may partly explain the result.

Cross-sectional studies have assessed the association
between the Mediterranean diet pattern and adiponectin
among healthy Greek adults [32] and diabetic American
women [33]. These studies reported a positive association
between the Mediterranean diet pattern and adiponectin.
The study with diabetic women found that alcohol, nuts,
and whole grain consumption had the strongest positive
associations with adiponectin [33]. Moreover, another
cross-sectional study with Greek women found that a die-
tary pattern characterized by a high consumption of whole
grain cereals and low-fat dairy products was positively
associated with adiponectin [34]. Because these food
groups are not principal-components of the *Japanese”
dietary pattern, the mechanisms mediating relationship
between the dietary patterns and adiponectin reported by
other studies may be different from those underlying the
results of the present study. Further studies are required to
clarify this hypothesis.
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In the current study, the “Japanese” dietary pattern was
positively associated with low PA. Although the reason
cannot be completely explained, these characteristics may
reflect a traditional Japanese lifestyle. Future study is
required to clarify the relationship between the “Japa-
nese” dietary pattern and low PA, and how to associate this
lifestyle with health. Furthermore, the large consumption
of small fish (including bones) and vegetables may explain
the association between “Japanese” dietary pattern and
high calcium intake. In this study, we also found that
alcohol consumption is strongly associated with lower LDL.
This result agrees well with a previous prospective study
[35]. Further study is required to clarify the possible
mechanisms underlying the relationship between alcohol
consumption and lower LDL.

The present study has several limitations. Because our
study was a cross-sectional, we could not conclude
whether the "Japanese” dietary pattern increased the
adiponectin. Moreover, although we adjusted for
a considerable number of potentially confounding factors,
we cannot exclude the possibility that adiponectin are
affected by other dietary habits or lifestyle variables,
intrinsically associated with the “Japanese” dietary
pattern. Therefore, a prospective study or an intervention
trial should be undertaken to confirm the existence of
a relationship between the “Japanese” dietary pattern
and adiponectin.

In the present study, a higher score of the "Japa-
nese” dietary pattern was significantly associated with
a higher serum adiponectin concentration in Japanese
adult men. Single food items or nutrient consumption
was less likely to explain our findings. A long-term
prospective study or randomized trials are required to
clarify this causality.
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Rehabilitation for swallowing disorder was described. What is
essential in dyshagia rehabilitation is care system that can provide
trans-disciplinary team management. Evaluation of dysphagia
includes assessment of oral hygiene, dental examination, neurological
examination, physical assessment of musculoskeletal function, video-
fluoroscopic examination, and video-endoscopic examination as well
as evaluation of activities of daily living and quality of life. Based on
findings of these tests, the route of nutrition intake is determined, such
as oral intake, tube feeding, or parenteral nutrition. When oral intake
is possible, specific swallowing techniques, eating postures, and food
characteristics are chosen. Rehabilitation can induce re-learning of
swallowing reflex and eating behaviors with preventing aspiration
pneumonia and asphyxiation in patients with dysphagia, resulting in

restoration of their quality of life.
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