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Country of Birth and Prevalence of Gallbladder Disease in
Mexican Americans
Marilyn Tseng, PhD; Robert Millikan, DVM, MPH, PhD; Kurt R. Maurer, PhD; Meena
Khare, MS; James E. Everhart, MD, MPH; Robert S. Sandler, MD, MPH
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Objectives. This research sought to describe the association between country of birth
and gallbladder disease (GBD) in Mexican Americans, identify subgroups at especially
high risk, and identify risk factors that may mediate a birthplace-GBD association.
Design. Cross-sectional.
Methods. Our study population included 4157 Mexican Americans aged 20-74 who
participated in the 1988-94 third National Health and Nutrition Examination Survey. GBD
was diagnosed by ultrasound. Information on country of birth, education, income, and
selected GBD risk factors was obtained from interviews. Prevalence odds ratios (POR)
for GBD in Mexico vs US-born Mexican Americans were estimated by unconditional
logistic regression, along with 95% confidence intervals (CI). To evaluate the extent to
which GBD risk factors mediated the birthplace-GBD association, PORs for country of
birth were compared in models with and without additional covariates.
Results. Age-adjusted GBD prevalence was lower in Mexico- than in US-born Mexican
American women (POR = 0:70, 95% CI 0.50, 0.98) and men (POR = 0.63, 95% CI
0.40, 0.97). The difference was especially pronounced among subjects of lower socio
economic status. Despite substantial differences in GBD risk factor distributions by birth
place, none could completely explain the prevalence difference.
Conclusions. The observation that GBD prevalence is higher among US-born Mexican
Americans is consistent with research showing poorer health in this group. Further re
search is needed to identify strategies for reducing morbidity from GBD in Mexican Amer
icans. (Ethn Dis. 2000;10:96-105)
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Methods
Introduction
Gallbladder disease (GBD), defined as
either having gallstones or having had sur
gery for gallstones, is a common source of
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morbidity, affecting an estimated 20 million
people in the United States. While most
cases are asymptomatic, over 500,000 cho
lecystectomies are performed and over
800,000 people are hospitalized annually
because of gallstones. I
The burden of morbidity from GBD is
not shared equally. GBD occurs dispropor
tionately in Native and Mexican Ameri
cans, and especially in Native- and Mexi
can-American women. 2,3 The disproportion
ate occurrence of GBD in the Mexican
American population has been attributed to
genetic susceptibility.4-6 However, social,
economic, and cultural heterogeneity in this
population may have important effects on
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the distribution of GBD among Mexican
Americans. As newcomers to the United
States, Mexican Americans born in Mexico
are less well-integrated into mainstream US
culture than are those born in the United
States; Mexico-born Mexican Americans
are less likely to speak English proficiently,
to have residential contact with non-His
panic whites, to warry outside their own
ethnic group, and to enjoy socioeconomic
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II

Country-oj-birth and other covariates

Interview data included information on
country of birth (US, Mexico, or other),
age, highest grade completed, family in
come, and (for individuals not born in the
United States), length of residence in the
United States. Age at immigration was es
timated for Mexico-born Mexican Ameri
cans as the difference between age at inter
view and length of residence in the United
s~ccess.7
. The social, cultural, and economic dif States. Proportion of life lived in the United
ferences between Mexico- and US-born States was also estimated for Mexico-born
Mexican Americans are accompanied by Mexican Americans by dividing length of
, differences in health-related behaviors and residence in the United States by age at in
health outcomes, including diet,S alcohol in terview. Information on length of residence,
take,9.IO birth weight,II.12 and age-specific 13 age at immigration, and proportion of life
and age-adjusted l4 mortality. Differences in lived in the United States was not available
GBD prevalence according to country of for 296 of the 2,344 Mexico-born Mexican
birth in Mexican Americans have not been Americans.
Grade completion was dichotomized as
previously investigated.
0-11
and ~12 to ensure adequate numbers
We used data from the third National
in
stratified
analyses. Poverty-income ratio
Health and Nutrition Examination Survey
(NHANES III) to describe the association (PIR) was calculated as the ratio of family
between country of birth and GBD in Mex income to a poverty threshold determined
16
ican Americans, to identify the subset of the by the US Bureau of the Census. PIR was
population at especially high risk for the categorized as < 1 and 2': 1, with individuals
disease, and to identify risk factors that may from households with PIR < 1 considered to
be living under the poverty level.
mediate a birthplace-GBD association.
We considered the following risk factors
for GBD as potential mediators of an asMethods
sociation between country of birth and
Study population
GBD: length of overnight fast, history of
NHANES ill, a cross-sectional survey dieting, smoking status, alcohol consump
·conducted between 1988 and 1994, followed tion, body mass index (BMI), and tradition
a complex, four-stage probability sampling al food intake. In women, we additionally
scheme designed to represent the entire US considered number of live births, use of
civilian non-institutionalized population over birth control pills, use of oral estrogens, and
the age of two months. IS Mexican Ameri current pregnancy status. Regular breakfast
cans were oversampled to comprise nearly a consumption was used as a proxy for length
third of the survey population. Mexican of overnight fast. Attempted weight loss
American ethnicity was self-reported. Sur during the past 12 months was used as a
vey participants were interviewed at home proxy for history of dieting. Subjects who
in either English or Spanish and subsequent- reported smoking at least 100 cigarettes
ly underwent a physical examination, a diet during their entire lifetime were classified
and health interview, and various diagnostic as ever-smokers. Frequency of alcohol in
tests at a Mobile Examination Center take was estimated by summing together re
(MEC).
sponses for beer, wine, and liquor from a
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60-item food frequency questionnaire.
Body mass index (BMI) was calculated us
ing measurements made at the MEC and
categorized as <25, 25-<30, and ~30 kg/
m 2, as suggested by a World Health Orga
nization Expert Committee. I?
Dietary intake was characterized in terms
of patterns or combinations of foods, iden
tified using principal components analysis
based on responses to a 60-item food fre
quency questionnaire. Details of these
methods are described elsewhere (Tseng M,
Devellis RF, Maurer KR, et aI, in press,
Public Health Nutr.) Of four patterns iden
tified in women (vegetable, high-calorie,
traditional, fruit) and three in men (vege
table, high-calorie, traditional), only the tra
ditional food pattern, characterized by high
intake of beans, corn tortillas, and chili pep
pers in particular, showed an association
with GBD. Thus, in subsequent analyses we
evaluated only the traditional food pattern
as a potentially mediating variable.
Information on reproductive factors for
women was obtained in a questionnaire ad
ministered at the MEC. Women were asked
for the total number of live-born children
they had had and if they had ever used birth
control pills. Women who reported not hav
ing a menstrual period in the last two
months were asked about oral estrogen or
female hormone use. Women aged 20 to 59
were categorized as currently pregnant if
they reported that they were or if their urine
pregnancy test was positive; women aged
60 to 74 were assumed not to be pregnant.
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Disease status
Participants between the ages of 20 and
74 were invited to receive a gallbladder ul
trasound examination at the MEC using
real-time ultrasonography administered by
a certified abdominal ultrasound technician.
Prevalent cases were defined as subjects
with gallstones or with no gallbladder, as
indicated by ultrasound results. Gallstones
were diagnosed if opacity was viewed in
the gallbladder that produced a distal shad

\

,

ow in both the supine and left decubitus
views, according to commonly used crite
ria. 18 If the gallbladder was not seen in ul
trasonography and a right upper quadrant or
epigastric scar was observed, it was con
cluded that a cholecystectomy, or surgical
removal of the gallbladder, had been per
formed. Videotapes of all ultrasound ex
aminations were independently reviewed by •
radiologists specializing in abdominal ultra
sonography. Agreement between techni
cians' and radiologists' diagnoses was eval
uated using the Kappa statistic '9 and ,was
found to be 0.94.
Statistical analysis
Because GBD prevalence and risk factors
differ by sex, we conducted separate anal
yses for women and men. All point esti
mates were weighted to reflect the popula
tion distribution, and variances were cal
culated using SUDAAN20 to take the com
plex sampling design into account.
Prevalence odds ratios (POR) and corre
sponding 95% confidence intervals (eI)
were estimated by unconditional logistic re
gression analysis using SUDAAN. All
PORs were adjusted for age by including
age in the model as a continuous variable.
To evaluate the possibility of interaction be
tween country of birth and either level of
education or level of poverty, we examined
models including these interaction terms.
We also compared age-adjusted distri
butions of potentially mediating variables
between Mexico- and US-born Mexican
Americans. Categorical variables were ad
justed to the 1980 US age distribution arid
compared between Mexico- and US-born
Mexican Americans using the Cochran
Mantel-Haenszel test statistic in SUDAAN.
To evaluate the extent to which selected
risk factors for GBD mediate an association
between country of birth and GBD, we in
cluded each risk factor individually in the
logistic model containing country of birth
and age, and then compared POR estimates
for country of birth using models with and
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without each potential mediator. These
analyses were limited to survey participants
with no missing information on any of the
covariates of interest in order to assure
comparability of all models. For variables
that resulted in attenuation of the POR for
country of birth when included in the mod
el, we stratified on levels of the variable to
obtain stratum-specific PORs for country of
birth.

time of the survey. Examination of associ
ations of these risk factors with GBD are
generally consistent with previous research
findings (Table 2).
Findings for GBD prevalence by country
of birth are shown in Table 3. Age-adjusted
prevalence of GBD was lower in Mexican
Americans born in Mexico than in those
born in the United States for both women
and men. When Mexico-born Mexican
Americans were subdivided by their length
Results
of residence in the United States, age at im
. Of the 5,551 Mexican Americans be migration, and proportion of life lived in
tween the ages of 20 and 74 invited to take the United States, GBD prevalence in wom
part in NHANES III, 4641 (83.6%) were en tended to be lower in those who had
interviewed at home and invited to receive spent less time in the United States or who
a gallbladder ultrasound. Of these, 2,090 had immigrated later in life. In men, there
women and 2,084 men attended the MEC was no apparent difference in prevalence in
and had usable ultrasound results. Subjects these subgroups, although this analysis was
not born in either the United States or Mex based on only 147 cases, 107 of whom
ico were excluded from further analysis, were US-born Mexican-American men.
leaving 2,082 women and 2,075 men. Char
We included interaction terms for highest
acteristics of these 4,157 participants are grade completed and for PIR separately and
shown by country of birth in Table 1. Con found an especially pronounced difference
sistent with previous research, immigrant or in prevalence among those with less edu
Mexico-born Mexican Americans tended to cation and those living below the poverty
have completed fewer years of school and level (Table 4). In contrast, among those
to be poorer than Mexican Americans born with more education and those living above
in the United States. About 75% of the the poverty level, differences in prevalence
Mexican Americans born in Mexico had were considerably diminished. In men with
immigrated to the United States at age 18 more education, the association even ap
or older, and had lived in the United States peared to be reversed, although confidence
less than half their lives, for an average of intervals for those born in Mexico were
12 years (data not shown).
wide. In general, US-born Mexican Amer
Age-adjusted distributions of known or icans with less education or who were liv
suspected GBD risk factors also varied con ing below the poverty level had signifi
siderably by country of birth (Table 1). cantly higher prevalence of GBD compared
Those born in the United States were less to all other groups.
To evaluate the extent to which the dif
likely to eat breakfast every day and more
likely to have attempted weight loss during ference in GBD prevalence by country of
the past year. In addition, US-born Mexi birth might be mediated by selected risk
can-American men tended to have higher factors for GBD, each risk factor was added
BMI and consumed less of a traditional singly to the model containing only age and
food pattern. US-born Mexican-American country of birth (Table 5). To assure com
women were more likely to smoke, to parability across models, results are pre
drink, and to use birth control pills and fe sented for 1,990 women and 2,064 men
male hormone pills, were of lower parity, with no missing information for any risk
and were less likely to be pregnant at the factors. Among women, adding history of
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Table 1.-Mean age and age-adjusted distributions' of socioeconomic characteristics and selected GBD risk
factors by country of birth and sex in Mexican Americans: NHANES III, 1988-94

l'

Women

US

(N

Mean age (yrs)
Highest grade completed <12
Poverty-income ratio < I

II

8MI

I

<25
25-<30
"'=30
Tried to lose weight last year
Eat breakfast every day
Ever smoked> 100 cigarettes

I

= 1079)t

II .

US

(N

= 945)

Mexico
(N

= 1130)

38.9
40.5
26.9

35.8
79.2:1:
48.9:1:

39.3
39.5
23.0

33.7
79.5:1:
39.2:1:

33.1
30.3
36.6
56.9
41.2
36.2

30.6
36.0
33.4:1:
35.4:1:
71.6:1:
22.7:1:

29.2
43.0
27.8
34.8
43.8
59.8

35.2
46.1
18.7:1:
20.3:1:
66.8:1:
61.6

55.3
18.0
17.4
9.4

79.0
9.5
7.2
4.4:1:

32.4
13.2
22.6
31.8

36.0
12.9
24.7
26.4:1:

40.6
33.3
16.7
9.4

11.2
19.6
32.1
37.1 :I:

48.9
27.9
15.0
8.2

10.9
20.0
33.4
35.7:1:

2
3
4

16.5
35.5
30.1
17.8
64.6
13.8
4.3

12.3
30.2
28.8
28.7:1:
44.5:1:
5.9:1:
6.9

* Proportions at levels of all covariates were adjusted to the 1980 US age distribution and weighted to reflect
population distribution.
tN's may differ for each covariate due to missing data.
:I: P value<.O I for Cochran-Mantel-Haenszel test statistic comparing US- and Mexico-born.

dieting slightly attenuated the POR for
country-of-birth, but not when BMI was
also included in the model. Among men,
addition of variables representing level of
traditional food pattern intake resulted in at
tenuation of the POR from 0.63 to 0.80,
suggesting that dietary differences contrib
uted to the difference in prevalence. Using
stratified analysis, there was little associa
tion between country of birth and GBD
(POR = 1.30, 95% CI 0.68, 2.48) among
men in the lower two quartiles of traditional

. 1\

<25
25-<30
"'=30
Ever smoked> 100 cigarette*
Eat breakfast every day*
Tried to lose weight last year*
Frequency of alcohol consumptiol
Never
<lIweek
1-2/week
>2/week

1

2
3
4
Number of live births

Number of live births
0
1-2
3-4
>4
Ever used birth control pills
Ever used estrogens or female hormones
Currently pregnant

8MI (kg/m 2)

Quartile of traditional food patten

Traditional food pattern score quartile
I

of covariates in Mexican Americal

Men

Mexico
(N = 1003)

Alcohol consumption last month
Never
<I/week
1-2/week
>2/week

Table 2.-Age-adjusted prevalent

food intake. Among men in the upper t~o
quartiles, however, the POR for Mexico- Vs
US-born Mexican-American men was 0.32
(95% CI 0.14,0.74). In other words, in men
with similarly high intake of a traditional
food pattern, those born in Mexico still had
a substantially lower prevalence of GBD
than those born. in the United States.
Among women and men with less edu
cation who were living below the poverty
level, Mexico-born Mexican Americans
continued to be considerably less likely to

o
1-2
3-4
>4
Currently pregnant*
Ever used birth contr~1 pills*
Ever used estrogens or female ho
* POR for yes vs 'no.

have GBD than those bor
States after controlling for
mediating risk factor, inch
food intake (results not she

Discussior

Using data from NHANl
a lower prevalence of GJ
Americans born in Mexic
born in the United States.
was more pronounced a
Americans with less educal
ing below the poverty leve
ican Americans with less e(
living below the poverty Ie
have an especially high pre
Although there were subst~
in the distribution of risk
by country of birth, no si
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Table 2.-Age-adjusted prevalence odds ratios and 95% confidence intervals for gallbladder disease by levels
of covariates in Mexican Americans, by sex: NHANES III, 1988-94

haracteristics and selected GBD risk
188-94

Women

Men

co
003)

US
(N = 945)

Mexico
(N = 1130)

39.3
39.5
23.0

33.7
79.5:1:
39.2:1:

1:1:
1:1:
5:1:
7:1:

29.2
43.0
27.8
34.8
43.8
59.8

35.2
46.1
18.7:1:
20.3:1:
66.8:1:
61.6

1:1:

32.4
13.2
22.6
31.8

36.0
12.9
24.7
26.4:1:

l
1:1:

l:l:

)
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BMI (kg/m

Men

2)

<25
25-<30
;",30
Ever smoked> 100 cigarette*
Eat breakfast every day*
Tried to lose weight last year*

1.34
2.83
1.24
0.83
1.58

1.00
(0.89.
(2.10.
(0.84.
(0.64.
(1.14,

2.03)
3.80)
1.85)
1.07)
2.17)

0.80
1.12
0.74
1.23
0.84

1.00
(0.42,
(0.69,
(0.42,
(0.85,
(0.46,

1.52)
1.84)
1.33)
1.79)
1.55)

Frequency of alcohol consumption last month
'Never
. <l/week
1-2/week
>2/week

1.00
1.00 (0.60, 1.65)
0.78 (0.42, 1.45)
0.52 (0.29, 0.91)

1.00
1.32 (0.58, 2.99)
0.71 (0.43, 1.18)
0.63 (0.37, 1.08)

1.00
1.16 (0.86, 1.57)
1.02 (0.75, 1.39)
0.83 (0.59, 1.17)

1.00
0.74 (0.41, 1.35)
0.40 (0.20, 0.81)
0.54 (0.29, 1.02)

Quartile of traditional food pattern intake
I
2
3
4

Number of live births

I

1:1:

48.9
27.9
15.0
8.2

o

10.9
20.0
33.4
35.7:1:

1-2
3-4

>4
Currently pregnant*
Ever used birth control pills*
Ever used estrogens or female hormones*

~

2.73
3.39
2.91
0.56
1.29
) 1.04

1.00
(1.43,
(1.77,
(1.53,
(0.27,
(0.93,
(0.49,

,,.

"I
5.22)
6.49)
5.55)
1.14)
1.80)
2.17)

f

1
I

* POR for yes vs no.

7:1:

i:l:

have GBD than those born in the United
States after controlling for each potentially
mediating risk factor, including traditional
food intake (results not shown).

1:1:
I

:e distribution and weighted to reflect

Discussion

- and Mexico-born.

\mong men in the upper two
'ever, the POR for Mexico- vs
ican-American men was 0.32
,0.74). IIi other words, in men
I high intake of a traditional
those born in Mexico still had
y lower prevalence of GBD
rn in the United States..
men and men with less edu
'ere living below the poverty
o-born Mexican Americans
be considerably less likely to

~

U sing data from NHANES III, ~e found
a lower prevalence of GBD in Mexican
Americans born in Mexico than in those
born in the United States. The difference
was more pronounced among Mexican
Americans with less education or those liv
ing below the poverty level. US-born Mex
ican Americans with less education or those
living below the poverty level appeared to
have an especially high prevalence of GBD.
Although there were substantial differences
in the distribution of risk factors for GBD
by country of birth, no single risk factor

D

'::-~

stood out as a primary mediator of the as
sociation between country-of- birth and
GBD prevalence.
Prevalence of GBD may vary by country
of birth due to differences in health-related
attitudes and behaviors, including health
knowledge,21 cigarette smoking,22 eating at
titudes,23 dietary intake,8.24.25 and alcohol
use. 26-28 In our analyses, we also found sub
stantial differences in the distributions of
several risk factors for GBD, including obe
sity, diet, parity, and use of birth control
pills. However, the prevalence difference
persisted when we controlled for these po
tentially mediating factors, both individu
ally and as a group.
Possibly, adjusting for some potential
mediators did not change estimated mea
sures of association between country of

d"1
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Table 3.-Age-adjusted* prevalences and prevalence odds ratios (PORs) for gallbladder disease (GBD) by
country of birth in Mexican Americans, by sex: NHANES III, 1988-94

Women

Men

PrevUS-born
Mexico-born
All

II

PORt

Prevalence

PORt

Adjusted for:

N

ale nee

1079

29.1

1.00

945

9.8

1.00

1003

23.7

0.70 (0.50, 0.98)

1130

6.7

0.63 (0.40, 0.97)

503
373

24.0
19.2

0.70 (0.50, 0.97)
0.64 (0.33, 1.23)

562
435

5.4
1.8

0.50 (0.28, 0.90)
0.60 (0.27, 1.33)

220
656

26.0
22.2

0.81 (0.51, 1.31)
0.64 (0.42, 0.97)

282
715

3.6
5.6

0.48 (0.16, 1.42)
0.53 (0.31, 0.93)

29.6
20.2

1.10 (0.77, 1.57)
0.55 (0.35, 0.87)

231
766

5.4
4.9

0.53 (0.24, 1.16)
0.52 (0.29, 0.93)

N

Length of residence

2: 10 yrs
<10 yrs
Age at immigration

<18 yrs
2: 18 yrs

Proportion of life lived in US

2:50%
<50%

208
668

* Prevalences were age-adjusted to the 1980 US age distribution. Prevalence odds ratios were age-adjusted by
including age as a continuous variable in logistic regression analysis.
t US-born Mexican Americans are referent group for all prevalence odds ratios.

Table 4.-Age-adjusted* prevalences and prevalence odds ratios (PORs) for gallbladder disease (GBD) by
country of birth stratified on highest grade completed and poverty-income ratio in Mexican Americans, by sex:
NHANES III, 1988-94

Women

US
(N

=

1075)

Men

=

996)

Mexico

US

Mexico

(N

(N

= 939)

(N

=

1115)

0-11
paR (95% CI)
Prevalence

1.00
34.6

0.55 (0.38, 0.81)
24.2

1.00
12.3

0.40 (0.25, 0.65)
6.0

0.65 (0.47, 0.89)
24.5

0.54 (0.27, 1.08)t
18.0

0.62 (0.35, I. I l)
9.0

1.02 (0.45, 2.34)t
12.7

2: 12

(N

= 982)

(N

=

856)

(N

=

863)

(N

=

956)

Poverty-income ratio

0-<1
paR (95% CI)
Prevalence

1.00
36.3

0.57 (0.31, 1.05)
24.2

1.00
13.6

0.33 (0.13, 0.84)
6.2

0.65 (0.43, 0.96)
26.6

0.49 (0.31, 0.77)
22.5

0.68 (0.36, 1.32)
9.4

0.53 (0.23, 1.22)t
6.9

2:1
paR (95% CI)
Prevalence

I
~I

1
,.

Age
Age, BMI
Age, tried to lose' weight last yea]
Age, BMI, tried to lose weight la
Age, breakfast every day
Age, ever smoked
Age, alcohol consumption
Age, traditional food intake patter
Age, number of live births
Age, ever used birth control pills
Age, ever used estrogen
Age, currently pregnant
Age, all other co variates

birth and GBD because thl
cient validity. For example,
have been more completel:
adjusting for smoking dose
vs never having smoked, all
coded as 4 categories\ (m
rent< 1ppd, current> = 1 PI
sociated with GBD in men a
associated with GBD in w
1.10; 95% CI 1.00-1.21; P
dition, more specific measu
tors, such as amount and ral
loss, rather than attempted
year, may have yielded stl
tions. The fact that even as c
as attempted weight loss la:
sociated with GBD in wome
• weight loss may be more
mediator than could be ref
analyses.
POR estimates may also 1
partially adjusted since in
available on recent rather
"exposure" for factors sud
dietary and alcohol intake
these factors over time rna
misclassification of individm
to these potential mediators,
level of "exposure" may h
recent immigrants as a resul
or in some GBD cases as a n

1

Highest grade completed

paR (95% CI)
Prevalence

Table 5.-Prevalence odds ratio
ales, by sex: NHANES III, 1988

* Prevalences were age-adjusted to the 1980 US age distribution. Prevalence odds ratios were age-adjusted by
including age as a continuous variable in logistic regression analysis.
t P for interaction <.10.
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IS) for gallbladder disease (GBD) by

Table 5.-Prevalence odds ratio for Mexico- vs US-born Mexican Americans adjusted for age and other covari
ates, by sex: NHANES III, 1988-94

Men

Women

Adjusted for:

Prev
PORt

alence

5

9.8

1.00

o

6.7

0.63 (0040, 0.97)

2
5

SA

2
5

3.6
5.6

0048 (0.16, 1042)

I

SA

0.53 (0.24, 1.16)
0.52 (0.29, 0.93)

1.8

6

4.9

~nce

Age
Age,8MI
Age, tried to lose weight last year
Age, 8MI, tried to lose weight last year
Age, breakfast every day
Age, ever smoked
Age, alcohol consumption
Age, traditional food intake pattern
Age, number of live births
Age, ever used birth control pills
Age, ever used estrogen
Age, currently pregnant
Age, all other covariates

0.50 (0.28, 0.90)
0.60 (0.27, 1.33)

0.53 (0.31, 0.93)

odds ratios were age-adjusted by

Is ratios.

s) for gallbladder disease (GBD) by
ratio in Mexican Americans, by sex:

i

Men'

us

Mexico

N = 939)

(N = 1115)

1.00
12.3

0040 (0.25, 0.65)

~

(0.35, 1.11)
9.0

N = 863)

6.0
1.02 (0045, 2.34)t

12.7
(N = 956)
D

1.00
13.6
~

(0:36, 1.32)
904

0.33 (0.13,0.84)
6.2
0.53 (0.23, I :22)t
6.9

:nce odds ratios were age-adjusted by

birth and GBD because they lacked suffi
cient validity. For example, smoking rn!ght
have been more completely controlled by
adjusting for smoking dose rather than ever
vs never having smoked, although smoking
coded as 4 categories (never, past, cur
rent< 1ppd, current> = 1 ppd) was not as
sociated with GBD in men and only weakly
associated with GBD in women (paR =
1.10; 95% CI 1.00-1.21; P = .02).3 In ad
dition, more specific measures of risk fac
tors, such as amount and rapidity of weight
loss, rather than attempted weight loss last
year, may have yielded stronger associa
tions. The fact that even as crude a measure
as attempted weight loss last year was as
sociated with GBD in women suggests that
• weight loss may be more important as a
medi(:itor than could be reflected in these
analyses.
paR estimates may also have been only
partially adjusted since information was
available on recent rather than long-term
"exposure" for factors such as BMI, and
dietary and alcohol intake. Variation in
these factors over time may have led to
misclassification of individuals with respect
to these potential mediators. For example,
level of "exposure" may have shifted in
recent immigrants as a result of migration,
or in some GBD cases as a result of disease

_lIit::jJ~.

_ __

(N

0.74
0.73
0.80
0.78
0.76
0.76

= 1990)

(0.5 I,
(0.50,
(0.56,
(0.54,
(0.53,
(0.55,

1.06)
1.07)
1.14)
1.13)
1.10)
1.06)

Men
(N

= 2064)

0.63 (0040, 0.97)
0.64 (0041, 0.98)

0.61 (0.39, 0.94)
0.62 (0040, 0.95)

0.59 (0.36, 0.96)
0.63 (0040, 0.97)

0.68 (0048, 0.97)

0.62 (0.39, 0.98)

0.75 (0.53, 1.07)
0.71 (0049, 1.0 I)
0.77 (0.54, I. J 0)
0.74 (0.49, 1.09)
0.75 (0.52, 1.08)
0.75 (0.53, 1.07)

0.80 (0042, 1.54)

0.73 (0.38, 1041)

symptoms or diagnosis. When we excluded
from our analyses two groups of individuals
who may have experienced shifts in expo
sure that could have biased results-name
ly, recent immigrants and cases who had
undergone cholecystectomy or who had
been told that they had gallstones-findings
were similar (results not shown). Neverthe
less, our findings for recent consumption of
the traditional food pattern in men suggest
that diet measured for a more appropriate
period of time may be worth investigating
further as an explanatory factor.
The association between country of birth
and GBD may be due to other risk factors
not considered in our analyses, such as
physical activity,29-31 or aspects of the diet
not captured by our measure of food pattern
intake, such as amount or method of prep
aration. It is also possible that there were
combinations of factors or aspects of a spe
cific lifestyle that we could not capture us
ing measures of individual risk factors. The
group of less-educated Mexico-born men
with a high level of intake of the traditional
food pattern, for example, may represent a
select group of people with some combi
nation of factors that protect against GBD.
Other differences between Mexico- and
US-born Mexican Americans may also con
tribute to the observed difference in prev-

j
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I

I
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migrant and later generati
alence, such as their place of· residence in individual risk factors for GBD appeared
women, Hisp J Behav Sci.
the United States, the social, political, and sufficient to explain this disparity. Thus, the
10. Cervantes RC, Gilbert MJ,
economic circumstances under which they difference in prevalence of GBD remains
AM. Psychosocial and COB
or their ancestors migrated, and the oppor
largely unexplained, even by the strongest
cohol use in younger adu
tunities available to them upon their arriv . known risk factors for the disease. Possible
born Hispanics, lnt J Addie
I L Scribner R, Dwyer JH. j
al-although these are differences that are explanations for the prevalence difference
birth weight among Latino
difficult to capture in these survey data. A require evaluation in future research. Our
NES. Am J Public Health.
better understanding of these differences currently limited understanding of the dis
12, Collins JW Jr, Shay OK. F
may form the basis for intervention to pre
tribution of GBD in the Mexican-American
weight among· Hispanic
vent disease in US-born Mexican Ameri
population points to the need to explore
States-born and foreign-bor
urban poverty. Am J Epic.
cans.
whether-and how-the burden of GBD
192.
Factors associated with the migration morbidity can be lessened in a subpopula
13. Sorlie PO, Backlund E, J
process may influence rates of disease in tion at particularly high risk for this disease.
Mortality by Hispanic statu
immigrant groups. For example, lower
JAMA. 1993;270:2464-246
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