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Religiously active Mormons in California are a nonsmoking
population with unusually low risk for cancer. This find-
ing is based on the results of our 1979 questionnaire survey
of life-style and the 8-year (1980-1987) follow-up of mortal-
ity among 5,231 Mormon high priests and 4,613 wives 25-99
years of age. Our study, which is the first prospective cohort
study of Mormons, shows low standardized mortality ratios
(SMRs) for this population, relative to those for whites in
the general population in the United States, which are de-
fined as 100. The SMRs for males are 47 for all cancers,
52 for cardiovascular diseases, and 47 for all causes; the
SMRs for females are 72 for all cancers, 64 for cardiovas-
cular diseases, and 66 for all causes. For middle-aged high
priests adhering to three health practices (never smoking
cigarettes, engaging in regular physical activity, and getting
proper sleep), the SMRs are 34 for all cancers, 14 for car-
diovascular diseases, and 22 for all causes. These results
have been largely replicated in an active Mormon-like sub-
group (white nonsmokers attending church weekly) from a
representative sample of residents of Alameda County, CA.
Our findings confirm and expand on previous descriptive
studies of Mormons and demonstrate how these results can
be generalized. [J Natl Cancer Inst 81:1807-1814, 1989]

One means of gaining new insights into cancer etiology
and prevention is to examine a well-defined low-risk popula-
tion within the United States. It has been conclusively demon-
strated (7-8) that members of the Church of Jesus Christ of
Latter-day Saints, more popularly known as Mormons, con-
stitute one such low-risk group. The Mormon church has
about 4 million members in the United States and 6.5 million
members worldwide, including about 500,000 in California
and 1.2 million in Utah (9).

This population is interesting from an epidemiologic stand-
point because its "Word of Wisdom" advises against the use
of tobacco, alcohol, coffee, tea, and drugs (/) . Also, the re-
ligion emphasizes a strong family life and education, advo-
cates good health practices in general, and recommends a
well-balanced diet (7).

Religiously active Mormons, specifically high priests, es-
sentially abstain from tobacco, alcohol, and caffeine. We
have studied this group because their cancer mortality rates
are substantially lower than those of the general population
and those of Mormons as a whole—a finding demonstrated
in our previous studies (2-4) and confirmed by other investi-

gators (8). High priests are long-term devout Mormons who
have risen to the highest rank of the church's lay priesthood,
a rank they retain for the rest of their lives. Many of them
currently serve on a voluntary basis as local church lead-
ers. Their wives hold no priesthood level, but most are active
Mormons as well. The number of high priests in California
was about 16,000 as of January 1, 1980, and 25,000 as of
January 1, 1988.

Previous research on cancer in Mormons has dealt with
mortality in California and Utah (1-4) and incidence in Utah
(6-8). These descriptive results have been based on church
membership statistics, church death records, and records of
newly diagnosed cases of cancer identified by religious af-
filiation. Life-style data on small samples of Mormons have
confirmed that active Mormons do not smoke. However, ab-
stention from smoking does not fully explain the descriptive
cancer mortality patterns observed (2). Consequently, we un-
dertook a prospective epidemiologic study of a well-defined
cohort of active Mormons.

This study provides the first detailed examination and
explanation of the life-style characteristics of Mormons in
relation to subsequent mortality rates. This detailed long-
term assessment of the life-style of active Mormons as it
relates to cancer mortality and minimum cancer risk provides
new information regarding the actual prevention of cancer
in a population in the United States.

Methods
Questionnaire

A four-page questionnaire to measure the life-style char-
acteristics of active Mormons was prepared at the University
of California, Los Angeles (UCLA). This questionnaire was

Received May 1, 1989; revised August 18, 1989; accepted August 31,
1989.

Supported by American Cancer Society grants PDT-332 and PDT-51AB;
and by Public Health Service grant CA-00748 (Preventive Oncology Aca-
demic Award) from the National Cancer Institute, National Institutes of
Health, Department of Health and Human Services.

School of Public Health and Jonsson Comprehensive Cancer Center,
University of California, Los Angeles, CA.

I thank Lester Breslow and the Human Population Laboratory for access
to the Alameda County data, and Linda E. Kanim, Richard J. Biermann,
and Michael Succar for technical assistance.

* Correspondence to: Dr. James E. Enstrom, School of Public Health,
University of California, 10833 Le Conte Ave., Los Angeles, CA 90024.

Vol. 81, No. 23, December 6, 1989 ARTICLES 1807



sent around December 1, 1979, by Mormon church person-
nel, to high priests and their wives in California. To maintain
the confidentiality of the members unwilling to participate,
our questionnaires were mailed from the church headquar-
ters in Salt Lake City, UT, and willing respondents replied
directly to UCLA. A letter accompanying the questionnaire
made clear that the study was being done independently of
the church.

A one-time mailing of two questionnaires (one for hus-
band and one for wife) was made to about 12,000 Califor-
nia households of high priests with valid addresses on the
church's computerized membership file as of about Decem-
ber 1, 1979. Responses from 9,844 persons 25-99 years of
age (5,231 high priests and 4,613 wives) were received at
UCLA. The church did not permit additional mailings to
nonrespondents.

The completed questionnaires provided data on basic de-
mographic characteristics; major components of life-style,
diet, and medical history; and other health-related charac-
teristics. It incorporated parts of a 1974 Health and Ways of
Living questionnaire used in Alameda County by the Human
Population Laboratory of the California State Department of
Health Services (70).

Mortality Follow-up

For all California high priests, including those in our co-
hort, complete and accurate mortality data have been ob-
tained for 8 years, from January 1, 1980, through Decem-
ber 31, 1987. We have obtained 1980-1987 mortality data
on all high priests in California from the Mormon church
computerized membership file in Salt Lake City. To verify
deaths and determine the underlying cause of death, we com-
puter matched the church data on the deceased high priests
with the data on all California deaths, matching on the full
name, date and place of birth, and date and place of death
of the deceased person. The underlying cause for each Cal-
ifornia death has been assigned by the state nosologist, fol-
lowing the rules of the ninth revision of the International
Classification of Diseases (ICD9). The mortality data and the
age-specific membership statistics obtained from the Mor-
mon church have been used to calculate mortality rates for
all Mormon high priests in California during 1980-1987.
These mortality rates update previously published rates for
1968-1975 (3). Similarly, the data from the high priest co-
hort have been computer matched with the 1980-1987 mor-
tality data obtained from the files of the Mormon church and
the state of California to identify all cohort deaths. We esti-
mate that no more than 2% of all deaths in cohort members
in California have been missed by matching with these two
sources. We have identified 612 deaths of cohort members
in California, but deaths of members who left the state have
not been included.

We have used the California Department of Motor Vehi-
cles (DMV) files to verify the vital status and current ad-
dresses of the high priests and to estimate their movement
out of California. In 1980, 98% of cohort members and 99%
of households were linked with the DMV driver's license file.
This file has been updated twice a year with notation made
when individuals left California for another state or died. As

of January 1, 1988, approximately 11% of the cohort mem-
bers had left California, according to the DMV.

Comparison Group

To compare the high priest cohort with the general popu-
lation, we made use of data on the 1974 representative sam-
ple of 3,119 noninstitutionalized adults in Alameda County,
which has been used previously to study the relationship be-
tween health practices and mortality (70) and to make com-
parisons with Mormons (4). Alameda County is similar to
the state of California and the United States as a whole in
terms of population demographics and mortality rates.

Analysis

Our analysis of life-style is based on three general health
practices:

(7) never smoked cigarettes;
(2) engage in regular physical activity (often or some-

times engage in active sports, swim, or take long walks
or often garden or do physical exercises); and

(3) get proper sleep (usually 7-8 hr/day).
Each of these health practices has repeatedly been related to
total mortality rates, in other studies (10-14).

Standardized mortality ratios (SMRs) for major cancer
sites, all cancers (ICD9 140-208), all cardiovascular diseases
(ICD9 390-459), and all causes are calculated for the total
cohort as well as for the health practice subgroups. SMRs are
presented for persons in the 25-99-year age group during the
study period and for persons in the 24-64-year age group at
entry in the study.

The SMR for each subgroup is the number of observed
deaths divided by the number of expected deaths, expressed
as a percentage. The total number of expected deaths is the
sum of the expected deaths for each 5-year age group. The
number of expected deaths for one 5-year age group is the
number of person-years of risk multiplied by the age-specific
mortality rate for that age group of whites in the United
States. The total person-years at risk are based on the person-
years at risk among California residents. For each person, the
period of risk began January 1, 1980, and ended on the date
of death; date of leaving California according to the DMV;
or December 31, 1987, whichever came first.

We calculated each SMR and its 95% confidence interval
using a survival program developed by Monson (75), with ex-
pected deaths based on concurrent death rates among whites
in the United States. By this definition, the SMRs for whites
in the general population in the United States are 100. We
chose this population as the standard for comparison of mor-
tality because detailed data are widely available and the mor-
tality rates are similar to those for comparable groups, such
as California whites or Alameda County whites. Because of
the small number of deaths in some subgroups, SMRs, which
are based on indirect age standardization, have been used in-
stead of age-adjusted death rates, which are based on direct
age standardization. However, the results by both methods
are consistent. The age distribution in the high priest cohort
at the time of enrollment was as follows: 7% for ages 25-34
years, 21% for ages 35-44, 28% for ages 45-54, 23% for
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ages 55-64, 14% for ages 65-74, 6% for ages 75-84, and
1% for ages 85-99.

Results

Several basic demographic and health-related characteris-
tics of the 1979 California high priest cohort and the 1974
Alameda County representative cohort are shown in table
1 for males and in table 2 for females. These persons were
25-64 years of age at the time of entry. Data are presented
for all whites in the Alameda County cohort and for two
white subgroups: Mormons who attend church weekly and
non-Mormon nonsmokers (former smokers and those who
never smoked) who attend church weekly. The Alameda
County Mormons were identified on the basis of their an-
swers to the questions on religion and church attendance.
There are only 27 of them, but within statistical fluctuation,
their characteristics are similar to those of the high priest

cohort. The high priests are white, married, and well edu-
cated; attend church weekly; and use essentially no tobacco,
alcohol, or caffeine.

Table 3 shows that the SMRs during 1980-1987 for an av-
erage of 21,000 California high priests are 50 for all cancers,
24 for smoking-related cancers, 69 for non-smoking-related
cancers, and 53 for all causes. The SMRs during 1980-1987
for 5,231 high priests from the 1979 cohort are 47
for all cancers, 15 for smoking-related cancers, 71 for
non-smoking-related cancers, and 47 for all causes. The re-
sults for the high priest cohort are similar to those for all Cal-
ifornia high priests. The difference for lung cancer (7 vs. 20)
may be due to the fact that there is a somewhat larger propor-
tion of persons who never smoked in the cohort than among
all California high priests. The small difference for all causes
(47 vs. 53) may be due to a small questionnaire-respondent
bias (see Discussion section).

Table 4 shows the SMRs for all causes, all cancers, and

Table 1. Major demographic and health-related characteristics of males in 1979 California Mormon high priest cohort and 1974 Alameda County
general population cohort 25-64 yr of age*

Characteristic

Sample size
Race (white)
Age (mean in yr)
Church attendance weekly
"Church group" members
Marital status

Married
Never married

Education (mean in yr)
<12 yr
>16yr

Occupation (professional, technical, or managerial)
Height (mean in inches)
Weight (mean in Ib)
Use of tobacco, alcohol, or caffeine

Cigarettes
Current
Former
Never

Cigars (current)
Pipe (current)
Beer (current)
Wine (current)
Liquor (current)
Coffee (current)
Tea (current)

Active sports
Often
Sometimes

Physical exercises
Often
Sometimes

Sleep, 7-8 hr
Current health status

Excellent
Good
Fair
Poor

1979 California
Mormon high
priest cohort

4,112
99
48.0
99

100

99
0

16.1
3

63
73
70.5

184

0
25
75
0
0
0
1
0
1
1

19
43

29
47
82

55
40

4
1

ACtlVC

Mormonst

11
100
37.1

100
100

82
18
15.3
9

64
73
70.7

184

9
36
55
0
0
0
0
0
0
0

18
64

9
64
73

55
45

0
0

1974 Alameda County whites

Religious
non-Mormon
nonsmokerst

91
100
45.6

100
71

92
3

12.9
21
23
41
70.4

180

0
46
54

5
3

67
69
65
82
24

11
59

22
52
82

44
51

4
1

Total

788
100
41.8
17
20

• 8 2

10
13.6
16
32
48
70.4

177

39
29
32

7
11
75
77
79
83
20

18
52

21
49
79

38
53
7
2

* Unless specified otherwise, values = %.
t Mormons who attend church weekly.
t Non-Mormon nonsmokers who attend church weekly.
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Table 2. Major demographic and health-related characteristics of females of 1979 California Mormon high priest cohort and 1974 Alameda County
general population cohort 25-64 yr of age*

Characteristic
1979 California
Mormon high
priest cohort

1974 Alameda County whites

Active
Mormonst

Religious
non-Mormon
nonsmokerst

Total

Sample size
Race (white)
Age (mean in yr)
Church attendance weekly
"Church group" members
Marital status

Married
Never married

Education (mean in yr)
<12yr
>16yr

Occupation (professional, technical, or managerial)
Height (mean in inches)
Weight (mean in lb)
Use of tobacco, alcohol, or caffeine

Cigarettes
Current
Former
Never

Cigars (current)
Pipe (current)
Beer (current)
Wine (current)
Liquor (current)
Coffee (current)
Tea (current)

Active sports
Often
Sometimes

Physical exercises
Often
Sometimes

Sleep, 7-8 hr
Current health status
Excellent
Good
Fair
Poor

3,968
100
46.4
99
100

100
0
13.8
4
26
10
64.6
146

0
9
91
0
0
0
0
0
1
2

5
28

23
52
84

45
46
7
1

16
100
35.3
100
100

88
12
13.1
6

25
19
65.3
139

0
19
81
0
0
0
0
0
6
6

6
44

19
56
81

31
56
13
0

148
100
43.6
100
66

81
5
12.6
33
18
27
64.4
138

0
24
76
0
0

26
60
55
74
46

6
39

24
51
84

41
49
8
2

878
100
42.5
23
24

76
6
13.1
16
23
31
64.5
138

37
17
46
0
0

41
70
70
79
37

10
41

20
52
78

35
51
12
2

* Unless specified otherwise, values = %.
t Mormons who attend church weekly.
t Non-Mormon nonsmokers who attend church weekly.

Table 3. SMRs for major cancer sites and all causes of cancer in California Mormon high priests and their wives 25-99 yr of age*

Cause of death
(1CD9 classification)

Colorectal cancer (153-154)
Lung cancer (162)
Breast cancer (174)
Prostate cancer (185)
Smoking-related

cancers (140-150, 162, 188)
Non-smoking-related cancers
All cancers (140-208)
All cardiovascular diseases

(390-459)
All causes

All California
high priests

(males, n = 21,000)

Observed
deaths

68
64

—
95
96

375
471

1,157

2,091

SMR (95% CI)

61 (48-78)
20 (16-26)
—

100(81-123)
24 (20-30)

69 (62-76)
50 (46-55)
58(55-61)

53(51-55)

1979 California
high priest cohort

(males,

Observed
deaths

16
5

—
22
13

85
98

230

406

n = 5,231)

SMR (95% CI)

65 (37-105)
7(2-16)

— —
104 (65-157)

15 (8-26)

71 (57-88)
47 (38-57)
52 (45-59)

47 (42-52)

1979 1California
high priest cohort

(females,

Observed
deaths

10
8

18
—

9

60
69
89

206

, n = 4,613)

SMR (95% CI)

88 (42-162)
43 (18-85)
90 (54-143)
— —
41 (19-78)

82 (63-107)
72 (56-92)
64 (52-79)

66 (58-76)

*Based on church statistics for an average of 21,000 California high priests during 1980-1987 and for 5,231 California high priests and 4,613 wives in
the 1979 cohort who had follow-up during 1980-1987. 95% confidence interval (CI) is based on a Poisson-distributed variable.
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Table 4. Results at 8-yr follow-up (1980-1987) of 1979 cohort of California Mormon high priests and their wives 25-99 yr of age:
SMRs for major causes of death, by sex and health practices*

Health
practices

Males
Total
1 H?
2 H?
3 HP

Femalis
Total
1 HP
2 HP
3 HP

Both sexes
Total
1 HP
2 HP
3 HP

No. alive
Jan. 1, 1980

5,231
3,643
3,419
2,802

4,613
4,152
3,525
2,942

9,844
7,795
6,944
5,744

Observed
deaths

406
206
164
124

206
188
130
90

612
394
294
214

All causes

SMR (95% CD

47 (42-52)
40 (35-46)
35 (30-41)
33 (28-40)

66 (58-76)
68 (59-79)
58 (49-69)
52 (41-63)

52 (48-56)
50 (45-55)
43 (38-48)
39 (34-45)

Observed
deaths

98
58
53
45

69
60
45
32

167
118
98
77

All cancers

SMR (95% CD

47 (38-57)
46 (35-60)
46 (34-60)
48 (35-65)

72 (56-92)
71 (54-91)
64 (47-86)
56 (39-80)

55 (47-64)
56 (46-67)
53 (43-66)
51 (40-64)

All cardiovascular diseases

Observed
deaths

230
116
87
62

89
81
54
34

319
197
141
96

SMR (95% CI)

52 (45-59)
45 (37-54)
37 (30-46)
34 (26-43)

64 (52-79)
65 (52-81)
55 (41-72)
45 (31-64)

55 (49-66)
52 (45-60)
43 (35-51)
37 (30-46)

* Health practices are as follows: 1 HP = never smoked cigarettes; 2 HP = never smoked cigarettes and engage in regular physical activity; 3 HP = never
smoked cigarettes, engage in regular physical activity, and get proper sleep (7-8 hr/day). Regular physical activity = often or sometimes engage in active
sports, swim, or take long walks or often garden or do physical exercises.

all cardiovascular diseases for persons 25-99 years of age
in the high priest cohort, by sex and the three health prac-
tices. The SMRs generally declined with adherence to more
of these practices. The SMRs for all causes declined from
47 to 33 for males and from 66 to 52 for females. The
SMRs for all cancers changed from 47 to 48 for males and
from 72 to 56 for females. The SMRs for all cardiovascular
diseases declined from 52 to 34 for males and from 64 to
45 for females. Several health practices other than the three
we considered in our analyses were related to mortality in
the Alameda County study (10,11), but they had no addi-
tional impact on the SMRs for the high priest cohort. These
additional practices were maintenance of proper weight for

height, moderate alcohol consumption, eating breakfast, and
not eating between meals. We have not yet explored all pos-
sible health and dietary practices in relationship to mortality,
so it is possible that other combinations could have an impact
on the SMRs.

Table 5 shows the SMRs for persons in the high priest
cohort who were 25-64 years of age at entry in the study.
These SMRs are lower than those shown in table 4 for
persons in the 25-99-year age group. The differences are
large for males and small for females. For ages 25-64 years,
the SMRs for males are 30 for all cancers and 28 for all
causes, and the SMRs for females are 76 for all cancers and
62 for all causes. For persons adhering to the three health

Table 5. Results at 8-yr follow-up (1980-1987) of 1979 cohort of California Mormon high priests and their wives 25-64 yr of age at entry in study:
SMRs for major causes of death, by sex and health practices*

Manl ,L

Healthpractices

Males
Total
1 HP
2 HP
3 HP

Females
Total
1 HP
2 HP
3 HP

Both sexes
Total
1 HP
2 HP
3 HP

No. aliveJan. 1, 1980

4,112
3,060
2,913
2,403

3,968
3,589
3,093
2,610

8,080
6,649
6,006
5,013

Observed
deaths

95
56
53
40

95
84
63
46

190
140
116
86

All causes

SMR (95% CD

28 (22-34)
23(18-30)
23(17-31)
22 (15-29)

62 (50-76)
61 (49-76)
53 (41-68)
47 (34-62)

38 (33-44)
37(31-44)
34 (28-41)
30 (24-37)

Observed
deaths

30
22
22
18

48
41
31
22

78
63
53
40

All cancers

SMR (95% CI)

30(21-43)
32 (20-49)
34(21-52)
34 (20-54)

76(57-102)
73 (53-100)
65 (44-92)
55 (35-84)

48 (38-60)
51 (40-66)
47 (35-62)
43(31-58)

All cardiovascular diseases

Observed
deaths

41
18
17
12

22
19
16
11

63
37
33
23

SMR (95% CD

26 (19-36)
17 (10-26)
17 (10-27)
14 (7-25)

43 (27-66)
42 (25-66)
41 (23-67)
34(17-61)

30 (23-39}
24 (17-33)
23 (16-32)
20 (13-30)

*For definitions, see footnote to table 3.
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practices, the SMRs for all causes declined even further: from
28 to 22 for males and from 62 to 47 for females. The SMRs
for all cancers did not vary significantly with the number of
health practices, but the SMRs for all cardiovascular diseases
declined substantially: from 26 to 14 for males and from 43
to 34 for females.

To see the extent to which these results can be reproduced
in the general population, we analyzed the 1974 represen-
tative sample of noninstitutionalized Alameda County resi-
dents (70) for residents with characteristics similar to those
of active Mormons. We defined "active Mormon-like" per-
sons as residents of all religions who are white, do not smoke
cigarettes (former smokers and those who never smoked),
and attend church weekly. Their SMRs for all causes were
42 for males and 61 for females, as shown in table 6. The
SMRs for all whites, whites who never smoked cigarettes,
active Mormon-like persons, and active Mormon-like per-
sons with the three health practices are presented in table
6 for all causes, all cancers, and all cardiovascular diseases.
The SMRs for active Mormon-like persons in the Alameda
County cohort are the same as the corresponding SMRs for
the high priest cohort (table 4), within statistical fluctuation.
Although the data are not shown in table 6, the SMRs for
all Alameda County whites were substantially less than 100
during the first 5 years of follow-up, but thereafter, the val-
ues were about 100, as the effect of initially including only
noninstitutionalized persons diminished.

Logistic regression analyses of data from the Alameda
County cohort show that the associations of mortality with
age, sex, initial health status, cigarette smoking status, and
frequency of church attendance are statistically significant
(P < .05). Several additional variables, such as race, mar-

ital status, education level, and other health practices were
not significant in the regression analyses after the first five
variables were accounted for. Thus, the overall SMRs for the
high priest cohort appear to be reasonably well explained by
the fact that the cohort consists of white nonsmokers who at-
tend church weekly. The analyses are not exhaustive, how-
ever, and other variables may be significant. For instance,
weekly church attendance may be related to other variables
yet to be determined.

Discussion

These findings indicate that active Mormons (high priests
and their wives) have very low rates of mortality from all
cancers and all causes. The plausibility of these findings is
supported by related research. Church attendance has pre-
viously been associated with reduced mortality in a sample
of the general population in Maryland (16,17) and in a few
other populations (18). For many decades, reduced mortality
rates have been reported among clergy (19,20) and among
health-conscious religious groups, such as Seventh-Day Ad-
ventists (21) and Mormons (1). Although high priests are lay
clergymen, they may be similar in many ways to formal cler-
gymen. Also, these results may be partially influenced by the
strong social network ties among high priests, who are all
married and belong to a church group. Social networks have
previously been related to total mortality, independently of
other health practices (22,23).

Table 7 shows a comparison of SMRs for all cancers and
all causes in major low-risk populations in the United States.
These populations are whites who never smoked, healthy
questionnaire respondents who never smoked, nonsmoking

Table 6. Results at 14-yr follow-up (1974-1987) of 1974 representative sample of noninstitutionalized Alameda County population: SMRs for major
causes of death, by sex, smoking status, active Mormon-like characteristics, and health practices*

All causes All cancers All cardiovascular diseases

Subgroup No. alive
Jan. 1, 1974 Observed

deaths
SMR (95% CI)

Observed
deaths

SMR (95% Cl)
Observed

deaths SMR (95% CI)

Males
All whites
Whites who never smoked

cigarettes
Active Mormon-like persons
Active Mormon-like persons

with 3 HP
Females

All whites
Whites who never smoked

cigarettes
Active Mormon-like persons
Active Mormon-like persons

with 3 HP
Both sexes

All whites
Whites who never smoked

cigarettes
Active Mormon-like persons
Active Mormon-like persons

with 3 HP

1,036
364

136
57

1,254
627

233
130

2,290
991

369
187

151
50

14
3

159
84

28
10

310
134

42
13

81 (68-94)
69(51-91)

42(23-71)
22 (4-65)

88 (75-103)
70 (56-87)

61 (40-88)
48 (23-88)

84 (75-94)
70 (59-83)

53 (38-70)
38 (20-65)

34
9

4
0

39
13

5
1

73
22

9
1

80(55-111)
58 (26-110)

51 (14-131)
0(0-116)

99 (70-135)
59(31-100)

54(17-125)
21 (0-117)

89(70-112)
58 (36-88)

52 (24-99)
13 (1-70)

76
29

7
3

77
42

15
6

153
71

22
9

79 (62-98)
76(51-110)

41 (16-84)
44 (9-127)

77 (61-97)
59 (42-79)

56(31-93)
53(19-116)

78 (66-92)
65(51-83)

50(31-76)
49 (22-93)

* Active Mormon-like persons are white nonsmokers of all religions who attend church weekly. These include active Mormons and religious
non-Mormon nonsmokers in tables 1 and 2. HP = health practices.
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Table 7. Preventability of cancer on basis of SMRs for all cancers
and all causes of death among various low-risk white populations

in United States*

Comparison group

Ages 25-99 yr
U.S. whites
U.S. whites who never smokedt
Healthy questionnaire respondents

who never smokedt
Nonsmoking members of

health-conscious religious
groupst

Mormon high priest questionnaire
respondents

Mormon high priest questionnaire
respondents with 3 HP

All

Males

100
65

-50

-50

. 47

48

SMR

cancers

Females

100
86

-82

-70

72

56

All

Males

100
74

-55

- 5 0

47

33

causes

Females

100
84

-75

-70

66

52

Ages 25-64 yr
U.S. whites 100 100 100 100
U.S. whites who never smokedt 57 78 65 75
. Healthy questionnaire respondents —45 —70 ~50 —70

who never smokedt
Nonsmoking members of —35 —65 —35 —65

health-conscious religious
groupst

Mormon high priest questionnaire 30 76 28 62
respondents

Mormon high priest questionnaire 34 55 22 47
respondents with 3 HP

*SMRs are based on comparison with whites in general U.S. population.
HP = health practices.

tSeeref. 5.

members of health-conscious religious groups, Mormon high
priest questionnaire respondents, and a subgroup of these
high priests with the three health practices. Except for our
data for high priests from this study, the data on these low-
risk populations are derived from other major epidemiologic
studies during the past 35 years (5). The SMRs are based on
comparison of each low-risk population with whites in the
United States. The SMRs for all high priests are in agreement
with those for nonsmoking members of health-conscious
religious groups. However, for high priests with the three
health practices, the SMRs for cardiovascular diseases and
all causes are among the lowest ever reported.

To strengthen the validity of our findings, we have care-
fully examined three factors that could cause spurious re-
sults: underascertainment of deaths, selection bias due to the
number of healthy questionnaire respondents, and unique re-
sults applicable only to the cohort. First, there is virtually
complete ascertainment of our data on California deaths, be-
cause we have obtained consistent and overlapping reporting
of deaths from three independent sources: California death
files, Mormon church death files, and California DMV death
records. In addition, dates of birth given on the questionnaires
are in agreement with those on the DMV records, indicating
that the age distribution is correct. Also, movement of cohort
members from California has been accounted for by careful
monitoring of driver's license records.

Second, there is little evidence that the SMRs were unusu-

ally low because of bias due to the number of healthy ques-
tionnaire respondents. This selection bias occurs when only
the healthiest persons respond to a questionnaire mailed to
a target population. The result is extremely low SMRs in the
first few years of follow-up, followed by SMRs that steadily
increase until the bias is no longer significant. But for our
cohort, the SMRs have remained fairly constant in years 1 -8
of follow-up. The SMRs for all causes, by year, are 44, 48,
40, 42, 48, 49, 47, and 56 for males and 78, 63, 57, 42,
68, 61, 74, and 90 for females. In addition, the SMRs for,
all causes are stable over the 8-year follow-up period when
analyzed by the three health practices and by age at entry
in the study. Also, the SMRs for the prospectively followed
high priest cohort are in good agreement with concurrent
SMRs calculated independently from Mormon church death
records and membership statistics for all high priests. In ad-
dition, the SMRs agree with previously published descriptive
mortality data on high priests (2-4,8). We believe the re-
spondent bias is small, because high priests as a whole are
such a healthy group and because our cohort includes a rep-
resentative sample of them, even though the response rate to
the one questionnaire mailing was not particularly high.

Third, the findings in our high priest cohort have been
replicated to a large extent in a representative sample of the
general population. Thus, these findings are not unique to
our cohort; they are generalizable.

Conclusions
For high priests, especially those who are middle aged,

the SMRs for all cancers, for cardiovascular diseases, and
for all causes are substantially below those for typical non-
smokers. Indeed, this population is currently achieving the
50% reduction in cancer mortality that the National Cancer
Institute has set as a goal for the year 2000 (24). These re-
sults demonstrate substantial progress in prevention of cancer
and other diseases in one well-defined population, and they
suggest a life-style that could result in a major reduction in
cancer mortality, as well as mortality in general. Further re-
search might reveal that additional health practices result in
an even greater reduction in mortality.
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