
and BMI) ORs for prevalent type 2 diabetes were 0.51 (95%
CI: 0.40, 0.66) for vegans, 0.54 (95% CI: 0.49, 0.60) for lac-
toovovegetarians, 0.70 (95%CI: 0.61, 0.80) for pescovegetarians,
and 0.76 (95% CI: 0.65, 0.90) for semivegetarians (4).

Among 41,387 participants who did not report having diabetes
mellitus at baseline, diabetes incidence was calculated from
a response to a follow-up questionnaire at 2 y. The percentage
who reported developing diabetes was 0.54% in vegans, 1.08% in
lactoovovegetarians, 1.29% in pescovegetarians, 0.92% in
semivegetarians, and 2.12% in nonvegetarians (8). In multivariate
adjusted (for age, sex, education, income, television watching,
physical activity, sleep, alcohol use, smoking, and BMI) logistic
regression analysis, ORs for developing diabetes compared with
nonvegetarians were 0.38 (95% CI: 0.24, 0.62) for vegans, 0.62
(95%CI: 0.50, 0.76) for lactoovovegetarians, 0.79 (95%CI: 0.58,
1.09) for pescovegetarians, and 0.49 (95% CI: 0.31, 0.76) for
semivegetarians (8). Similar analyses stratified by race found
reductions in odds among blacks for the vegan (0.30; 95% CI:
0.11, 0.84) and lactoovovegetarian (0.47; 95% CI: 0.27, 0.83)
dietary patterns and among nonblacks for the vegan (0.43; 95%
CI: 0.25, 0.74), lactoovovegetarian (0.68; 95% CI: 0.54, 0.86),
and semivegetarian (0.50; 95% CI: 0.30, 0.83) dietary patterns
(8).

OSTEOPOROSIS

The relation of diet to osteoporosis risk is complex, and the
scientific understanding of it is incomplete. In particular, there is
conflicting evidence with regard to the relation of protein intake
(particularly animal protein) with bone density and fracture risk
(13–18). Thorpe et al (19) examined the relation of protein-rich
foods of both animal and plant origin to the incidence of wrist
fracture over 25 y among 1865 women who were participants in
both the AHS-1 and AHS-2. Higher consumption of protein-rich
foods of both animal and plant origin was found to be protective.
In Cox proportional hazards regression analysis, among those
with the lowest consumption of animal protein (vegetarians),
those who consumed protein-rich plant foods more than once
per day had an HR of 0.32 (95% CI: 0.13, 0.79) for wrist
fracture compared with those consuming plant protein foods
,3 times/wk (19). Similarly, among those with the lowest
consumption of plant protein foods, those who consumed meat
.4 times/wk had an HR for wrist fracture of 0.20 (95% CI: 0.06,
0.66) compared with those not consuming meat (19).

Dairy products are generally thought to be good sources of
dietary protein and calcium, raising the concern that reduced
dairy product consumption among vegetarians, particularly
vegans, may increase the risk of osteoporosis. Many vegetarians
(and many nonvegetarians) use soy milk or other types of milk
substitutes to replace dairy consumption. Matthews et al (20)
examined whether soy milk consumption might confer similar
benefits on bone health as dairy product consumption. Among
337 postmenopausal white women from AHS-2 evaluated for
osteoporosis by broadband ultrasound attenuation of the calca-
neus, the multivariate adjusted OR for osteoporosis for those
consuming $1 servings dairy products/d compared with those
consuming dairy less than twice per week was 0.38 (95% CI:
0.17, 0.86) (20). These analyses come from a logistic regression
model in which both soy milk consumption and dairy product
consumption were included. The OR for those consuming $1

servings soy milk/d compared with those not consuming soy
milk was 0.44 (95% CI: 0.20, 0.98) (20). Thus, soy milk ap-
peared to be associated with improved bone health to a similar
degree as dairy products, suggesting that it may provide a useful
alternative to dairy in certain vegetarian diets. This finding may
be related to the protein content of soy milk and, in the case of
many fortified soy milks, the calcium content. The protein
content of unfortified soy milk is 3.27 g/100 g, compared with
3.15 g/100 g for whole milk; the calcium contents of unfortified
and fortified soy milks are 25 mg/100 g and 123 mg/100 g,
respectively, compared with a calcium content of 113 mg/100 g
for whole milk (21).

CANCER

Tantamango-Bartley et al (9) recently published an initial
analysis of the association of dietary patterns with cancer in-
cidence in AHS-2. Because this was early follow-up, there was
not yet sufficient power to analyze the effect on specific cancers.
However, interesting results were shown in analyses of all in-
cident cancers and of cancers categorized by organ system.
Among 69,120 participants included in the analysis, there were
2939 incident cancers. In multivariate adjusted (for age, race,
family history of cancer, education, smoking, alcohol, age at
menarche, pregnancies, breastfeeding, oral contraceptives, hor-
mone replacement therapy, and menopause status) Cox pro-
portional hazards regression analyses comparing all vegetarians
combined (vegans, lactoovovegetarians, pescovegetarians, and
semivegetarians) with nonvegetarians, significant reductions in
risk were found for all cancers (HR: 0.92; 95%CI: 0.85, 0.99) and
gastrointestinal system cancers (HR: 0.76; 95% CI: 0.63,0.90)
(9). When the 4 vegetarian groups were compared separately with
the nonvegetarian referent group, reduced risk was found in
vegans for all cancer (HR: 0.84; 95% CI: 0.72, 0.99) and for
female-specific cancers (HR: 0.66; 95% CI: 0.47, 0.92) and in
lactoovovegetarians for gastrointestinal system cancers (HR:
0.75; 95% CI: 0.60, 0.92) (9).

MORTALITY

A longevity advantage for those who consume vegetarian diets
was previously shown in the AHS-1 cohort (12, 22). On the other
hand, a reduction in all-cause mortality has not been associated
with vegetarian dietary patterns in the European Prospective
Investigation into Cancer and Nutrition–Oxford cohort (23).
Orlich et al (2) examined the possible association of vegetarian
dietary patterns with all-cause mortality and broad categories of
cause-specific mortality in AHS-2. After a mean follow-up of
5.79 y (n = 73,308), Cox proportional hazards regression anal-
ysis (adjusting for age, race, sex, smoking, exercise, education,
marital status, alcohol, geographic region, menopause, and
hormone therapy) showed reduced all-cause mortality for all
vegetarians compared with nonvegetarians (HR: 0.88; 95% CI:
0.80, 0.97). For specific dietary patterns, the HRs were 0.85
(95% CI: 0.73, 1.01) for vegans, 0.91 (95% CI: 0.82, 1.00) for
lactoovovegetarians, 0.81 (95% CI: 0.69, 0.94) for pescovege-
tarians, and 0.92 (95% CI: 0.75, 1.13) for semivegetarians. Ef-
fects were stronger in men and less often significant in women.
Apparent beneficial associations were seen in some cases for
mortality from cardiovascular, renal, and endocrine diseases (2).
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