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Table 1: Age-Standardized Baseline Characteristics of Participants According to Quintile of Percent Calories from Wegetable Protein: Nurses' Health

Study II. 1991-2011 (n=85.682).
MET - metabolic equivalent of task

L 2 2

*
L 2 4

Wegetable Protein Intake (percent of calories/davy)

Quintile 1
(median: 3.7%)

CQuintile 2

(median: 4.4%%)

Cuintile 3

(median: 4.9%)

Quintile <

{median: 5.34%c)

Cuintile 5

(median: 6.3%0)

lCharaI::‘n.=.~1‘'15.‘ric:a mean (SE) Yo mean (SE) %o mean (SE) %o mean (SE) %o mean (SE) oo
JAge (Years) 35.2 (4.7) 35.6 (4.6) 35.8 (4.6) 361 (4.5) 36.3 (4.5)
/:nimal Protein Intake (percent 15.8 (0.03) 15.1 (0.03) 14.6 (0.03) 13.9 (0.03) 12.2 (0.03)

calories/day)

Dairy Protein Intake (percent 4.6 (0.01) 4.3 (0.01) 4.2 (0.01) 3.9 {0.01) 3.6 {(0.01)

calories/day)

Total Calorie Intake 1808 (4.2) 1821 (4.2) 1813 (4.2) 1795 (4.2) 1736 (4.2)

Body Mass Index® 25.2 (0.04) 24.8 (0.04) 24.6 (0wQ4) 24.3 (0.04) 23.7 (0.04)
 Pack-vears (PY) Smoking® 13.1 (0.10) 11.8 (0.10) 11.2 (0.171) 10.9 (0.11) 10.5 (0.10)
q/gral Contraceptive Use (Months)? 60 (0.4) S8 (0.4) 56 (0.4) 55 (0.4) 53 (0.4)

Parous (Percent) 74.0 T6.3 6.7 75.0 68.4

arity (Pregnancies=6 Months)® 2.1 (0.01) 2.2 (0.01) 2.1 (0.01) 2.1 (0.01) 2.1 {0.01)

/;1‘eastfeedmg (MMonths)® 10.9 (0.1) 12.9(0.1) 13.4(0.1) 14.2 (0.1) 15.6 (0.1}

JAge at Menarche (Years) 12.5 (0.01) 12.4 (0.01) 12.4 (0.01) 12.4 (0.01) 12.4 (0.01)
Physical Activity (MET hr/wk) 21.2 (0.5) 23.0 (8.5) 23.0 (0.5) 24.9 (0.5) 29.3 (0.5)
Smoking Status

MNewer 63.4 66.0 67.0 67.2 66.1

Former 21.6 23.5 240 248 27.1

Current 14.8 10.5 8.9 8.0 6.7
Oral Contraceptive Use

MNewer 15.0 15.5 15.6 16.2 17.7

Former 73.2 73.0 T2.6 T2.4 T1.3

Current 11.8 11.4 11.8 11.3 10.9

a For age, values presented are unadjusted meamnand-standard deviation. For all other characteristics, values are means and SEs or percent
ages standardized to the age distribution ofthe study population i 1991 All varniables are significant at the p==0.05 level.

b Weight (kg)'height (m)2.

c Includes current and former smokers only .

d Inclhundes current and former oral’contfraceptive users only.

e Includes parous women only.

O 3 e Joe 5o (2L sl (1S Sl (Brae 6 I wo e wlal p BaS G LS -0 Jgax
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Table 2: Hazard Ratios and 95%% Confidence Intervals for the Association of Protein Intake and Incidence of Early Menopause: Nurses' Health S
II. 1991-2011 (n=85.682).

Model 17 Model 2° Model 3°
Protein Category and Intake Median (%) Cases HR 95%: CI HER 95% CI HER 95% CI
Ouintile
Wegetable Protein (%6 calories/day)
Quintile 1 J3.9 445 /1.0 1.0 ~/ 1.0
Quintile 2 4.6 403 0.85 0.74, 098 0.8B5 0. 74:-0.97 088 0.77.1.01
Quintile 3 5.1 422 0.88 0.77,1.01 0.88 096, 100 0.92 0.80, 1.05
Cuuntile 4 5.6 378 0.79 0.69, 0.91 0.78 E=68. 0.90 0.82 0.71, 0.95
Quintile 5 */5.5 393 JG.SS 0.72,0.95 0.80 .70, 0.93 s/U.S-ﬂ- 0.73, 0.98
P-trend 0.005 0.002 0.02
Per 126 increase in calories/day ~/ /0.94 0.90, 0.99 0,05 0.89, 0.97 .94 0.90, 0.99
Animal Protein (%% calories/day)
Quintile 1 10.0 413 1.0 1.0 1
Quintile 2 12.2 412 0.97 0.8571.12 0.97 0.84,1.11 1.01 0.88, 1.16
Quintile 3 13.8 408 0.97 OrE5%]1.12 0.95 0.83.1.10 1.01 0.88.1.17
Quintile 4 15.4 414 1.01 W88, 1.16 0.97 0.84,.1.12 1.05 0.90, 1.21
Quintile 5 18.0 304 1.01 0.88,1.16 0.92 0.80, 1.07 1.02 0.87.1.18
P-trend 075 0.31 0.74
Per 196 increase in calories/day 1.01 0.99, 1.02 1.00 0.98, 1.01 1.01 0.99, 1.02
Total Protein (%6 calories/day)
Quintile 1 15.3 411 1.0 1.0 1
Cuintile 2 17.5 426 1.01 0.88, 1.16 1.01 0.88. 1.16 1.06 0,93, 1.22
Quintile 3 18.9 408 0.97 0.84,1.11 0.96 0.83,1.10 1.03 0.89, 1.18
Quintile 4 204 408 0.99 0.86, 1.14 0.98 0.85,1.12 1.06 0.92,1.22
Quintile 5 228 303 1.01 0.87,1.15 0.97 0.84,1.11 1.06 0.91, 122
P-trend 0.94 0.53 0.52
Per 196 increase in calories/day 1.00 0.99, 1.01 1.00 0.98. 1.01 1.01 0.99, 1.02

0395 b 589 5 (2LS eiigy Brae bl P Jsu
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MAppendix Table 1. Hazard Ratios and 9520 Confidence Intervals for the Association of Protein Intake and
Incidence of Early MMenopause wwith Censoring at HR'T: INurses' Health Stuadsy I1 1991-2011 (n=83_.885).

Protein Category and Intake Quintile Median (26 Cases HR" OS5 1
2o Calories from Wegetable Protein J
1lst Quintils 3.9 3901 s/ 1.0 RPeferent
2and OQuintile 4.5 342 .85 .73, 098
Srd Quintils 5.1 3as2 .87 .75, 1.01
dth Quintile S5 337 0.83 0. 71, O0.97F
Sth Quintile \/5.-’—1 337 \/G.Sl o.69, 095
P-trend Q.01
2o Calories from Animal Protein
1st Quintile 10,0 363 1.0 Referent
Z2nd Quuantile 122 IS0 0.98 084, 1.14
Srd Quintile 138 351 1.0 085, 1.16
“th Quintile 15.4 361 1.05 o809, 1.22
Sth Quintile 180 334 098 O.8B3.71T7Ts
P-trend 0. o2
%o Calories from Total Protein
1st Quintile 15.3 3Iso 1.0 RBeferent
Z2rnd OQuuantile 17.5 357 1.02 088, 1.19
Srd Quintile 18.9 355 1.0 o889, 1.21
dth Quintile 20.5 347 1% 089, 1.22 i p
Sth Quintile 22.9 341 1.0 o991, 1.24 | . LR
P-trend L d?/ ,Ub/e./’bduu’//')/

HE:- Ha=ard ratio: Cl: Confidence amter~wal

a Median 26 total calormes from protein source

b Model 1: Adjusted for age. total calomes (gumnhles)). pack-wears smoking (never., =20 wears. 20 yvears=)_ body mass imndex (—18_5,
18.5-24 9_ 25-2090 9 =30 kg/'m2) age at menarche{=11,12"13-15_ 16=)., total duration of breast feeding (never. =2 wears., =2 ywears).
OC nnse (newver, former, current), oumber of pregnancices =60 months (0, 1-2 3=, dairy protein {(guintiles), and phyvsical actiwvity (=3, 35—
B9 9179, 18-209_ 2741 2 =42 metabolrtc eguivalent of task (MET) hours/week). Wegetable protemn adjusted for animal protein
({guaintiles’) and vice-versa.
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Table 3: Hazard Ratios and 95% Confidence Intervals of Early Menopause for Each One Serving/Dayv Increase

in Intake of Specific Protein-Rich Foods:; Nurses' Health Study I1. 1991-2011 (n=85.682).

Model 17 Model 2°

Food HE. 905% CI HR 95%: CI

All Meat 099 092,1.07 1.08 0.99 1.18
Red Meat 1.02 0.94,1.12 1.12~/ 1.01, 1.23
Processed Meat 1.07 0.86,1.33 1.21 0.96,1.51
Chicken/Turkey 091 0.77.1.06 098 0.83,1.15
Seafood 092 0.75.1.14 100 ©0.81.,1.23
Eggs 1.06 0.84,1.34 1.19 0.94,1.51
Sov/Tofu 0.5¢ 0.30.1.17 0.61 0.31.1.20
Beans/Lentils 0.81 0.57.1.15 0.89 0.62,1.27
Peanuts 081 044,.1.49 097 0.54,1.77
Peas/Lima Beans 0.83 0.58.1.19 096 0.66,1.39
Other Nuts 1.07 0.65,1.75 1.19 0.74,1.91
Peanut Butter 1.04 0O.88,1.23 1.12 ©0.95,1.32
Pasta 0.59 0.46,0.75 0.64/ 0.49, 0.83
Dark Bread 0.91 0.85. 0.97 0.93 0.87,0.99
Cold Cereal 0.79 0.70,0.90 0.82 0.72,0.94

HE.: Hazard ratio: Cl: Confidence interval
a Model 1: Adjusted for age (continuons).

. e
SN R e it T
E

b Meodel 2: Adjusted for age. calones (continuous) pack-yvears of smoking(continuous). and body mass index (<25, =25kg/m?2).
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TABLE 1
Age-adjusted characteristics of premenopausal women according to category of total vitamin D and calcium intakes (intakes from foods and supplements combined) at baseline: NHS2, 1991

Total vitamin D, quintiles Total calcium, quintiles

Characteristic

1 (n=17000) 2 (n=17,009) 3 (n=17438) 4 (n=17421) 5(n=17306) 1 (n=17,024) 2 (n=17333) 3 (n=17440) 4 (n=17476) 5 (n= 16961)

Calcium intake,” mg/d 684 = 2.7 842 = 2.7 1024 + 2.7 1156 + 2.7 1364 + 2.7 570 753 923 1163 1560
Vitamin D intake,” TU/d 128 217 37 473 742 214 £ 17 289 £ 1.7 370 £ 1.7 459 = 1.7 617 £ 1.7
Age,ty V4 36.0 + 4.6 36.1 + 4.6 359 + 46 355 46 353 +45 362 * 46 359 £ 46 35746 3[5.5*46 35647
BMI, kgimls/ 248004 24600 245004 244004 243004 246004 246004 246004 244004 44004
Age at menarche, y 124 001 124 £0.01 124001 124001 124001 124001 124*001 124001 124001 124 001
Full-term pregnancies, n 1.6 = 0.01 1.6 = 0.01 1.6 = 0.01 1.6 = 0.01 1.5 +0.01 .5 £0.01 1.6 + 0.01 1.5 £ 001 1.6 = 0.01 1.5 £ 0.01
Physical activity, MET-h/wk v 206 £ 0.5 231 05 249 £ 0.5 250 05 271505 213 £ 05 23205 248 £ 05 249 %05 2609 £ 05
Vegetable protein intake, % total kcal 5.0 + 0.01 5.1 0.0l 50 £ 0.01 50 £0.01 50 001 4.8 = 0.01 51001 52+ 001 5.0 %001 4.9+ 001
Alcohol intake, g}’d/ 3.5 £0.05 33 £005 32 £0.05 31 £005 252005 35005 3.6 005 33+ 005 29 £ 005 25 £ 005
Ever used OCs, % 8.8 8.7 84.3 82.9 83.4 84.2 84.6 84.0 §34 8§3.8
Current smoker, % / 16.4 12.9 10.9 10.0 9.1 17.1 12.9 10.9 9.7 8.7

! Values are means + SEs unless otherwise indicated. All characteristics were calculated by using generalized linear models adjusted, unless otherwise specified, for the age of participants in 1991. MET-h,
metabolic equivalent task hours; NHS2, Nurses™ Health Study II; OC, oral contraceptive.

>Values are means *+ SEs of total calcium intake per quintile of total vitamin D and quintile medians for total calcium.

*Values are means * SEs of total vitamin D intake per quintile of total calcium and quintile medians for total vitamin D.

* All values are means + SDs. Values are not age adjusted.
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Table 1. Age, energy and dietary macronutrient intake presented as quintiles based on the age of onset of menopause; dietary
intake assessed using a self-administered food frequency questionnaire (Ireland et al, 1994).

Age of onset of menopause quintle Q1 early menopause Q2 Q3 Q4 Q5 late menopause Total
Age of menopause 473+18 504+05 5240 535405 561114 517432
Enerqy intake (kJ/day) 8480 + 3191 84443056  8876+3248 8472+ 2961 8860+ 3840 8600+ 3263
Protein (g/day) 91+ 31 91432 97+43 93+33 98 +42 94+ 36
Carbohydrates (g/day) 233+109 230100 240+ 94 232+ % 41412 234+105
Fat (g/day) 717+31 717+30 82+ 34 17431 81438 78+33
Saturated fat (g/day) 2+14 31+13 33415 31+ 14 32418 32415
Monounsaturated fat (g/day) 27411 28+11 30+13 28+12 29+14 28+ 12
Polyunsaturated fat (g/day) 1245 1245 13+6 113451 12+6 12+6
“Fibre (g/day) 29+13 30411 31412 2944108 321+141 3012

Results displayed as mean +standard deviation (n=1146). A one way ANOVA was used to detemine differences between the quintile groups based on
the age of onset of menopause;

a
p=0048. _ . .
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Table 2. Dietary intake of micronutrients presented as quintiles based on the age of onset of menopause; dietary intake assessed
using a self-administered food frequency questionnaire (lreland et al., 1994).

Age of onset of menopause quintile Q1 early menopause Q2 Qs Q4 Q5 late menopause Total
bB—CWptDﬁnthin (mcg/d) 339+ 325 398 + 369 384 £ 272 410+ 369 460 £ 429 398+ 363
s-carotene (mcg/d) 1650+ 1642 1678+ 1070 1785 = 1041 1722+ 1072 1715 £ 1280 1703+ 1248
f-carotene (mcg/d) 5192+ 3826 53812710 5790 2721 5384+ 2783 5709 + 3836 5464 + 3231
f-carotene equivalent (mcg/d) 3529+2203 3734+ 3734 1469 =821 3696+ 2018 3822 + 2528 3749+ 2143
Retinol (mcg/d) 8281750 T8B £ B20 787 £733 F87 £ 739 795 + 987 789+ 814
Retinol equivalent from Vitamin A (mcg/d) 1418 £905 1412 + 888 1469 =821 1405+ 847 1434 + 1129 1424 + 927
Folate (mcg/d) 298+ 155 7117 327 £147 07122 321 +£149 311+ 138
Lutein and zeaxanthin (mcog/d) 3471 +2533 3667+ 1873 3944 + 2359 3556+ 1945 3973 = 2857 3703+ 2326
“Lycopene (mcg/d) 78105100 7963+ 4828 9086 6215 7825+ 4687 8974 + 6301 8260+ 5403
Cholesterol (mg/d) 282+£117 282+ 136 318 £ 243 283+ 129 34 £ 158 291+ 155
Calcium (mg/d) 843 +411 849+ 373 891 £413 862 + 381 886 £511 864+ 418
Iron (mg/d) 21+£16 2017 21 +£15 21+£15 2120 2117
Magnesium (mg/d) 432+ 271 422+ 280 433 + 258 425+ 257 442 + 335 430+ 282
Niacin (mg/d) 2711 27+ 12 28+14 27+ 11 2814 27+ 12
Niacin equivalent (mg/d) 44 +17 44+ 17 47 £ 21 45+ 17 46+ 21 45+ 19
Phosphorous (mg/d) 1654+ 739 1638+ 741 1722 £782 1663 + F00 1735 + 969 1677 + 789
Potassium (mg/d) 3727 +£1913 3708+ 1839 3860 1819 37391702 3956 2217 3789+ 1907
Riboflavin (mg/d) 3+ 241 3+2 241 242 241
Sodium (mg/d) 29341074 2908 + 930 3117 1208 2919+ 1082 3067 = 1298 2976+ 1111
Thiamine (mg/d) 242 2+ 2 241 2+ 2 242 2+ 2
Vitamin C (mg/d) 189+ 155 203+ 118 209 +£115 203+ 125 219+ 143 204+ 32
Vitamin E (mg/d) 8+3 8+ 3 o+4 8+ 3 a+4 8+ 3
Zinc (mg/d) 12+5 12+ 5 135 12+5 137 12+ 6

Results displayed as mean +standard deviation (n= 1146). A one way ANOVA was used to detemmine differences between the quintile groups based on
the age of onset of menopause;

“p = 0,05, = . .. . w | s
bf; =2 0.001. Ls'i"“"l" Egyw O™ u»l.w‘).: > SOx0 s ) OB o uLuP—Y \ J9A>
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Figure 1. The relationship between fruit and P-cryptoxanthin
intake in pre-menopausal women. Fruit and [j-cryptoxanthin
intake presented as quintiles based on p-cryptoxanthin intake;
Q1 represents a low intake of [B-cryptoxanthin, whereas Q5 rep-
resent the highest intake of [-cryptoxanthin. Dietary intake
assessed using a self-administered food frequency questionnaire
(Ireland et al., 1994). Results displayed as mean + standard devi-
ation. n=1146; *p < 0.001.
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