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The Association between Vegetable Intake and Nutrient Intakes in Middle-Aged Adults:
A Secondary Analysis of the Saitama Prefecture Health and Nutrition Survey, 2011
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Abstract

Objective: The national health promotion plan “Health Japan 217, initiated in 2000, set a target
of 350g for the average daily vegetable intake for adults. There have been various approaches to
increase vegetable intake since then. However, the average vegetable intake in the final evaluation
of “Health Japan 21”7 was only 295g/day; thus, the target value was not reached. For this reason, a
target value of 300g, as opposed to 350g, was considered to be more realistic for middle-aged people
with low vegetable intake. Therefore, the purpose of this study is to examine the association between
vegetable intake and nutrient intake in middle-aged adults.

Methods: We analyzed data obtained from a questionnaire and dietary records for two non-consecutive
days for 384 subjects (165 men and 219 women) aged 30-59 years who participated in the Saitama
Prefecture Health and Nutrition Survey, 2011. Subjects were divided into three groups based on
vegetable intake data: (1) <200g, (2) >200g and <300g, and (3) >300g. The relationship between
vegetable intake and nutrient intake was analyzed by analysis of covariance with adjustment for age,
household composition, household income, and total energy intake. Further evaluation regarding
ingestible nutrition from vegetables, based on “Dietary Reference Intakes for Japanese, 2010: DRIs”,
was conducted with multiple logistic regression analysis.

Results: The average vegetable intake was 239.6 £ 119.7g for men and 258.2 = 119.6g for women.
After grouping vegetable intake based on the above categories, the numbers in each group were as
follows: 68 (41.2%), 56 (33.9%), and 41 (24.8%) for men, and 80 (36.5%), 66 (30.1%), and
73 (33.3%) for women for (1) <200g, (2) >200g and <300g, and (3) =>300g, respectively. The
>300g group showed a significantly higher nutrition intake than other groups for both men and
women. In the evaluation by “Dietary Reference Intake for Japanese, 2010” for ingestible nutrition
from vegetables, the =>300g group had a significantly higher odds ratio than recommended dietary
allowance (RDA) or tentative dietary goal for preventing life-style related diseases (DG) for nutrition,
with the exception of vitamin C for women.

Conclusion: These results suggest that 300g is a feasible target value for vegetable intake for middle-
aged adults with low vegetable intake.
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Fig 1. Distribution of vegetable intake in men and women.
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Table 1. Subject characteristics according to vegetable intake.
Vegetable intake
>
Total <900g z;ggz >300¢ p value
Men 165 (100.0) 68 (41.2) 56 (33.9) 41 (24.8)
Age in years (mean + SD)? 46.3 + 8.2 45.6 + 8.5 46.5 + 8.1 47.1 +79 0.64
Household composition (n (%))b
Single 12 (7.4) 9 (13.4) 3 (5.5) 0 (0.0)
One generation family 33 (20.2) 12 (17.9) 11 (20.0) 10 (24.4) 0.052
Two generation family 106 (65.0) 39 (58.2) 36 (65.5) 31 (75.6) ’
Three generation family 12 (7.4) 7 (10.4) 5 9.1) 0 (0.0)
Ocuppation (n (%))P
Full time equivalent 137 (83.5) 59 (86.8) 44 (78.6) 34 (85.0)
Part-time engagement 4 (2.4) 1 (1.5) 2 (3.6) 1 (2.5)
Individual proprietor 15 9.1) 4 (5.9) 7 (12.5) 4 (10.0) 0.75
Domestic help 1 (0.6) 0 (0.0) 1 (1.8) 0 (0.0) ’
Homemaker 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Disemployment 7 (4.3) 4 (5.9) 2 (3.6) 1 (2.5)
Household income (n (%))
< ¥2,000,000 9 (5.5) 7 (10.3) 2 (3.6) 0 (0.0)
= ¥2,000,000 < ¥6,000,000 71 (43.3) 32 (47.1) 20 (36.4) 19 (46.3)
0.002
= ¥6,000,000 74 (45.1) 27 (39.7) 32 (58.2) 15 (36.6)
It doesn’t understand 10 (6.1) 2 (2.9) 1 (1.8) 7 (17.1)
Body mass index (n (%))¢
< 18.5kg/m2 4 (2.8) 2 (3.5) 0 (0.0) 2 (6.1)
= 18.5 < 25]{g/m2 101 (71.6) 39 (68.4) 42 (82.4) 20 (60.6) 0.52
= 25kg/m? 36 (25.5) 16 (28.1) 9 (17.6) 11 (33.3)
Women 219 (100.0) 80 (36.5) 66 (30.1) 73 (33.3)
Age in years (mean+ SD)? 45.0 + 8.6 43.1 + 8.5 45.7 + 7.8 46.4 + 8.2 0.044
Household composition (n (%))P
Single 11 (5.1) 3 (3.8) 1 (1.5) 7 9.7)
One generation family 43 (19.9) 16 (20.5) 11 (16.7) 16 (22.2)
Two generation family 139 (64.4) 49 (62.8) 46 (69.7) 44 (61.1) 0.39
Three generation family 18 (8.3) 8 (10.3) 7 (10.6) 3 (4.2)
Other 5 (2.3) 2 (2.6) 1 (1.5) (2.8)
Ocuppation (n (%))P
Full time equivalent 66 (30.4) 29 (36.3) 17 (25.8) 20 (28.2)
Part-time engagement 62 (28.6) 21 (26.3) 23 (34.8) 18 (25.4)
Individual proprietor 6 (2.8) 0 (0.0) 2 (3.0) 4 (5.6) 0.18
Domestic help 2 (0.9) 0 (0.0) 1 (1.5) 1 (1.4) ’
Homemaker 74 (34.1) 25 (31.3) 21 (31.8) 28 (39.4)
Disemployment 7 (3.2) 5 (6.3) 2 (3.0) 0 (0.0)
Household income (n (%))
< ¥2,000,000 21 (9.6) 8 (10.0) 8 (12.1) 5 (6.8)
= ¥2,000,000 < ¥6,000,000 103 (47.0) 39 (48.8) 29 (43.9) 35 (47.9) 0.88
= ¥6,000,000 72 (32.9) 24 (30.0) 21 (31.8) 27 (37.0) ’
It doesn’t understand 23 (10.5) 9 (11.3) 8 (12.1) 6 (8.2)
Body mass index (n (%))¢
< 18.5kg/m’ 22 (11.7) 9 (13.6) 7 (12.3) 6 9.2)
= 18.5 < 25kg/m2 133 (72.3) 48 (72.7) 39 (68.4) 49 (75.4) 0.71
= 25kg/m2 30 (16.0) 9 (13.6) 11 (19.3) 10 (15.4)

Missing values have been excluded from the table.

2 Analysis of variance P Chi-square test

¢ Kruskal-Wallis test
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Table 2. Nutrient uptake according to vegetable intake in men.
Mean £ SD - ANCOVA®
Men S =505 Adjusted mean + SE
n=165 200 = =300 =200 multiple
<?n<: 68)g (fi)gg) C?n;éll)g ©<200g ®<T’)00 gg ©®=300g p value comparri)sion

Energy and macro nutrition

Total energy (kcal) 1900+416  2103+356 2141362 1909+48 2098+ 53 2188+65 0.001 D<®

Total protein (g) 63.4+14.8  70.9+13.8  753+149  67.0+1.2 68.6+ 1.4 72.9+1.7 0023 D<®

Animal protein (g) 31.8412.5 37.3+11.3  394+134  33.9+14 35.84+1.6 38.842.0 0.15

Plant protein (g) 31.6+9.2 33.6+7.9 35.9+5.8 33.1+0.8 32.8+0.8 34.2+1.1 0.58

Total fat (g) 51.6+16.7 60.7+14.7 645+17.5  55.6+1.5 58.8-+1.6 63.142.0 0013 @O<®

Animal fat (g) 244+10.8  30.1+10.6 30.7+£11.2  26.3+1.2 29.3+1.3 30.1+1.7 0.14

Plant fat (g) 2724123  30.6+10.2  33.9+103  29.3+12 29.5+1.3 33.14+1.7 0.17

Carbohydrate (g) 268.9+71.3 282.8+58.0 285.6+57.6  286.9+4.7  273.145.1  265.7+6.4 0.024 DO>O

Protein energy ratio (%) 13.44+2.0 13.6+1.9 14.2+1.8 13.3+0.2 13.6+0.3 14.2+0.3 0.11

Fat energy ratio (%) 24.945.2 25.8+4.4 26.845.0 24.240.6 25.8-£0.7 27.6+0.8 0.005 D<®

Carbohydrate energy ratio (%) 62.4%6.0 60.5+5.3 59.1+5.7 62.44+0.7 60.64+0.8 58.1+1.0 0.002 DO>®

Cereal energy ratio (%) 529488  46.9+93 43.6+8.8 52.5+1.1 46.7+1.2 424415 <0001 @O>@0
Nutrient ingestible with vegetable

Potassium (mg) 16054404 1965373 24004560  1689+49 1925453 2483167 <0001 2O

Vitamin A (pgRE)? 2764203 4524275 7114624 303+48 453452 735465  <0.001 ®®<<®@®

Vitamin E (mg)?* 6.0+5.3 6.8+4.2 11.6£24.0 6.4+0.6 6.7+0.6 7.840.8 0.005 O<®

Vitamin K (1g) 156496 201485 260+ 113 162412 197413 272416  <0.001 DO@<G

Folate (f1g) 192+ 66 243465 311+88 20449 23749 310412 <0.001 ®®<<®@®

Vitamin C (mg)® 6270 70458 10049 68+8 67+9 99+11 <0001  D@<®

Total fiber (g) 98427 128432  16.6+4.0 103204 1254504 165206 <0001 2O
Other nutrients

Sodium (mg) 3719-£1136 403341132 4378+1275  3831+131  3956+142  4246+178 0.19

Calcium (mg) 3484173 428+163 460+ 187 369+ 20 416+22 450+27 0.055

Magnesium (mg) 199447 233+47 275471 20946 22746 27248 <0001 D<K

Phosphorus (mg) 847+222 974+188  1062+275 901+20 939+22 1033+27 0.000 D@<®

Iron (mg) 6.342.0 71421 8.2+2.1 6.6-£0.2 6.9+0.3 8.1+£0.3 0.001 DB

Vitamin D (/1g) 6+6 7+6 9+7 6+1 7+1 9+1 0.020 DO<®

Vitamin B, (mg)* 0914097  1.02+0.79  1.03+0.32  0.95+0.10  1.01+£0.11  0.97+0.14 0.51

Vitamin B, (mg)® 1.16£1.34  1.18+0.86  1.22+0.54 1.2440.13  1.16+0.15  1.19+0.18 0.84

Niacin (mgNE) 14.245.3 15.745.8 18.646.0 14.840.7 15.340.7 18.740.9 0.004 DO<B

Vitamin Bg (mg)* 1.824531  1.34+1.13  1.5240.99 1.93+0.47 1304051  1.52+0.64 0.57

Vitamin By, (11g) 5624395  6.14+4.67  7.00+5.04 5934057 6.16+£0.62  6.77+0.78 0.69

Pantothenic acid (mg) 448+1.13 537+1.01 581+143  4.78+0.11 5.18+0.12 562+0.14 <0.001 D<@

Saturated fat (g) 13.245.3 15.945.5 15.745.3 144405 15.34+0.6 15.140.7 0.49

n-3 fat acid (g) 2.1+0.8 2.3+0.9 2.9+1.2 2.2+0.1 2.240.1 2.940.2 0.001 DO<KG®

n-6 fat acid (g) 9.943.5 10.943.0 12.043.2 10.540.3 10.540.4 11.840.5 0.044 -

Salt (g) 9.4+29 10.2£2.9 111432 9.7+0.3 10.0+0.4 10.8+0.5 0.19

# Value for the logarithm was converted owing to non-normal distribution; analysis of covariance was performed.
Approximate pre-conversion logarithm values are indicated.

b ANCOVA: analysis of covariance adjusted for age, household composition, household income, and total energy
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Table 3. Nutrient uptake according to vegetable intake in women.

ANCOVAP

Mean £ SD -
Women S =505 Adjusted mean + SE
n=219 200 = =300 =200 multiple
<?n<:80)g (fi)gg) C?n;ﬂ%)g ©<200g ®<§00gg ©®=300g p value comparri)sion

Energy and macro nutrition

Total energy (kcal) 16784313 17394270 18074367 1682440 173643 1827441 0.040 D<®

Total protein (g) 5774132 63.0+11.9  67.0+413.2  60.3+1.1  62.6+13  64.9+1.2 0.026 D<@

Animal protein (g) 203+103  33.1+10.6 3564105 307412 326412  34.2+1.2 0.12

Plant protein (g) 283469  30.0+6.0 314469 20.640.6  29.9+0.7  30.7-+0.6 0.50

Total fat (g) 54.6+14.8  57.3+16.2 5654149 570413  584+14 547413 0.18

Animal fat (g) 253+10.1  26.9+11.9  27.8+94 263+1.1  27.3+12  26.7+12 0.83

Plant fat (g) 203+109 304499  286+108  30.7+1.1  31.0+L1  28.0+1.1 0.1

Carbohydrate (g) 227.6+49.0 231.1443.7 243.2+59.9  2364+35 2312438 2345436 0.60

Protein energy ratio (%) 13.8422 146422  15.0+23 140403 144403 149403 0.083

Fat energy ratio (%) 28.9+54 203465  28.0+4.7 289407  29.8+0.7  28.1+0.7 0.29

Carbohydrate energy ratio (%) 57.2%6.0 56.1+6.9 57.0£5.7 57.1£0.8 55.8+0.8 57.0+0.8 0.47

Cereal energy ratio (%) 4404103 422493 402486  433+12 417413  40.8+1.2 0.32
Nutrient ingestible with vegetable

Potassium (mg) 16674436 1981455 23504534 1774£50 1973454 226252 <0001 2O

Vitamin A (;gRE)* 3184128 4954483 7474542 325+ 54 492459 760456  <0.001 ®®<<®@®

Vitamin E (mg)® 5.74£2.0 74+7.1 7.844.2 5.9:£0.6 7.640.7 7.740.6 0.004 D<EB

Vitamin K (1g) 1564100 207498 273+ 145 163+ 14 205+ 16 272415 <0001 DR<®

Folate (s1g) 201456 251479 30895 209+ 10 247410 304+10  <0.001 ®®<<®@®

Vitamin C (mg)® 744121 128+191 97454 80+ 17 13419 93+18 0.088

Total fiber (g) 105430 127428 157436 11204 126404 154204 <0001 2O
Other nutrients

Sodium (mg) 330041044 3666962 38804996  3458+114  3639+122 3798117 0.13

Calcium (mg) 4104174 4414144 508206 435420 438-£22 485421 0.19

Magnesium (mg) 189447 216451 242456 20145 21546 23346 <0001 D<®

Phosphorus (mg) 809+193 896172 9734200 845417 887+19 936+ 18 0002 D<@

Iron (mg) 6.142.3 6.942.0 7.341.7 6.540.2 6.940.3 7.140.2 0.16

Vitamin D (/1g) 545 7+5 7+5 641 641 7+1 0.36

Vitamin B, (mg)® 0.94+1.5¢ 099+127 0914030  1.04+1.15 1.06+0.16 0.86+0.16  0.81

Vitamin B, (mg)® 1.1741.06  1.824504 1194059  1.25+0.38 1964041 1144039  0.23

Niacin (mgNE) 124445 140444 152447 13.2405 141406  145+0.5 0.21

Vitamin Bg (mg)® 1074135  1.70+3.92 1274083 1154031 1814033 1224032  0.20

Vitamin By, (11g) 4784351 6214452 6554449 4874051 5894055 6564052  0.072

Pantothenic acid (mg) 4374118  4.86+1.02 539+1.19  4.60+0.11 4.84+0.12 5204012 0001 D<@

Saturated fat (g) 154456 148453 153449 162405 152405  14.6+0.5 0.090

n-3 fat acid (g) 1.940.8 2.3+0.8 2.140.9 2.0+1.0 2.340.1 2.140.1 0.14

-6 fat acid (g) 93432 103432  10.0+3.3 9.7403  10.6+0.3 9.840.3 0.14

Salt (g) 84427 93424 9.942.5 8.8+0.3 9.240.3 9.6+0.3 0.13

# Value for the logarithm was converted owing to non-normal distribution; analysis of covariance was performed.
Approximate pre-conversion logarithm values are indicated.

b ANCOVA: analysis of covariance adjusted for age, household composition, household income, and total energy
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Table 4. Dietary

assessment by using DRIs [2010]*

according to vegetable intake.

Logistic regression analysis

Vegetable intake L . Multiple alassification
Univariate analysis S e
analysis
=200
®<200g @ & ®=300 g b Odds ratio Odds ratio
<300g p value® p value p value
(95% CI) (95%CI)
n (%) n (%) n (%)
Men (n=165) 68 (41.2) 56 (33.9) 41 (24.8)
Potassium (mg/day) <200g
<DG 68 (100.0) 54 (96.4) 31 (75.6) <0.001 =200g <300¢g - -
=DG 0 0.00 2 3.6) 10 (244 =300g
Vitamin A
(ug/weight (kg)) <200g 1 1
<RDA 56 (98.2) 48 (94.1) 24 (72.7) <0.001 =200g <300g 3.50(0.35-34.76) 0.29 4.17(0.37-47.56) 0.25
=RDA 1 (1.8) 3 (5.9 9 (273 =300¢g 21.00(2.52-175.10) 0.001  45.86(3.53-596.53) 0.003
Vitamin E (mg/day) <200g 1 1
<RDA 56  (82.4) 40 (71.4) 16 (39.00 <0.001 =200g <300g 1.87(0.80-4.37) 0.15 1.30(0.50-3.40) 0.60
=RDA 12 (17.6) 16 (28.6) 25 (61.0) =300¢g 7.29(3.01-17.66)  <0.001 6.62(2.37-18.50)  <0.001
Vitamin K
(ng/weight (kg)) <200g
<RDA 9 (15.8) 0 0.00 2 (6.1) 0.010 =200g <300g - -
=RDA 48  (84.2) 51 (100.0) 31  (93.9) =300g
Folate (ug/day) <200g 1 1
<RDA 52 (76.5) 36 (64.3) 10 (24.4) <0.001 =200g <300g 1.81(0.83-3.95) 0.14 1.30(0.55-3.09) 0.56
=RDA 16 (23.5) 20 (385.7) 31 (75.6) =300¢g 10.08 (4.07-24.95) <0.001 10.49 (3.54-31.09) <0.001
Vitamin C (mg/day) <200g 1 1
<RDA 59 (86.8) 49 (87.5) 22 (53.7) <0.001 =200g <300g 0.94(0.33-2.70) 0.90 0.69(0.23-2.14) 0.53
=RDA 9 (1320 7 (125 19 (46.3) =300¢g 5.66(2.23-14.38) <0.001 4.48(1.62-12.41) 0.004
Total fiber (g/day) <200g
<DG 68 (100.00 53 (94.6) 30 (73.2) <0.001 =200g <300g - -
=DG 0 0.00 3 (5.4) 11 (26.8) =300g
Women (n=219)
Potassium (mg/day) <200g
<DG 80 (100.0) 63 (95.5) 62 (84.9) <0.001 =200g <300¢g - -
=DG 0 0.00 3 (45) 11 (15.1) =300¢g
Vitamin A
(ng/weight (kg)) <200g 1 1
<RDA 63 (98.4) 51 (91.1) 41 (65.1) <0.001 =200g <300g 6.18(0.70-54.56) 0.10 6.64 (0.74-59.61) 0.09
=RDA 1 (16) 5 8.9 22 (349 =300¢g 33.81(4.39-260.56) 0.001  30.94(3.81-251.34) 0.001
Vitamin E (mg/day) <200g 1 1
<RDA 57 (71.3) 38 (57.6) 32 (43.8) <0.001 =200g <300g 1.83(0.92-3.63) 0.09 1.98(0.88-4.46) 0.10
=RDA 23 (28.8) 28 (42.4) 41 (56.2) =300¢g 3.18(1.63-6.20) 0.001 2.88(1.27-6.54) 0.001
Vitamin K
(ug/weight (kg)) <200g
<RDA 0 (0.0) 1 (1.8) 0 (0.0 0.31 =200g <300g - -
=RDA 65 (100.0) 56 (98.2) 65 (100.0) =300g
Folate (itg/day) <200g 1 1
<RDA 62 (77.5) 31 (47.0) 14 (19.2) <0.001 =200g <300g 3.89(1.91-7.94) <0.001 3.07 (1.36-6.94) 0.010
=RDA 18 (22.5) 35 (53.0)0 59 (80.8) =300g 14.52(6.63-31.80)  <0.001 16.29(6.46-41.10)  <0.001
Vitamin C (mg/day) <200g 1 1
<RDA 65 (81.3) 48 (72.7) 52 (71.2) 0.30 =200g <300g 1.63(0.75-3.55) 0.22 1.39(0.59-3.30) 0.45
=RDA 15  (18.8) 18 (27.3) 21 (28.8) =300¢g 1.75(0.82-3.73) 0.15 1.07 (0.45-2.58) 0.87
Total fiber (g/day) <200g 1 1
<DG 77 (96.3) 59 (89.4) 53 (72.6) <0.001 =200g <300g 3.05(0.76-12.28) 0.12 2.55(0.61-10.71) 0.20
=DG 3 3.8) 7 (10.6) 20 (27.4) =300g 9.69(2.74-34.25) <0.001 5.85(1.56-21.87) 0.010
2 DRIs [2010]: Dietary Reference Intake for Japanese, 2010

RDA: recommended dietary allowance,
DG: tentative dietary goal for preventing life-style related diseases

b Chi-square test

¢ Adjusted for age, household composition, household income, and total energy
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Table 5. Nutrient intake according to high vegetable intake.

b
Mean & SD Adju;?:icn?e\a]: +SE
= 3008 _ = 3008 p for trend
Z 3504 =350¢g Z3504 =350¢g
Men (n=41) n=13 n=28
Potassium (mg) 23314434 2564 +614 23044188 26754109 0.11
Vitamin A (ugRE)? 431+ 166 841+713 421+224 891+130 0.010
Vitamin E (mg)? 6.9+2.5 13.8+28.8 7.24+0.8 8.5+0.4 0.12
Vitamin K (/g) 220+ 132 2794100 231438 295+22 0.17
Folate (ug) 287 +84 322+89 309+31 328+18 0.62
Vitamin C (mg) 84140 107 52 92+19 108+ 11 0.48
Total fiber (g) 14.7£2.1 17.4+4.4 14.2+1.5 18.0+0.9 0.040
Women (n=73) n=28 n=45
Potassium (mg) 21444506 2493 +512 2099 +82 2506+ 64 <0.001
Vitamin A (ygRE)* 796 + 744 717373 833+117 717+91 0.94
Vitamin E (mg)? 6.9+2.5 8.3+5.0 7.0£0.9 8.5+0.7 0.14
Vitamin K (/1g) 246+120 290+ 158 249+30 293 +23 0.24
Folate (ug) 2914103 319489 289+ 19 322+15 0.17
Vitamin C (mg)? 79431 10962 74+11 112+9 0.002
Total fiber (g) 14.1+2.7 16.74+3.8 14.14+0.7 16.94+0.5 0.001

2 Value for the logarithm was converted owing to non-normal distribution; analysis of covariance was performed.

Approximate pre-conversion logarithm values are indicated.

b ANCOVA: analysis of covariance adjusted for age, household composition, household income, and total energy
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