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Abstract

Background—Chinese immigrants experience increased risk for weight gain and chronic
disease after US migration. Whether psychosocial stress affects their eating behavior is unknown.

Purpose—To examine psychosocial stress and dietary intake among 426 Chinese immigrant
women in the Philadelphia region.

Methods—~Participants completed 4 days of dietary recalls and questionnaires assessing positive
and negative life events in the past year and migration-related stressors.

Results—In hierarchical linear regression models, positive life events were associated with
higher energy intake (p=21.1, p=0.04). Migration-related stress was associated with lower total
gram (p=—11.3, p<0.0001) and grain (3=—0.18, p=0.03) intake overall, and higher energy density
(B=0.002, p=0.04) and % energy from fat (=0.06, p=0.05).

Conclusions—Migration-related stress did not increase overall intake in terms of energy and
total grams, but selectively increased fat intake and energy density. Such dietary habits may have
implications for future chronic disease risk in this immigrant population.
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Introduction

In the United States (US), approximately 33% of adults are reported as being obese (1).
Although obesity is less common in Asian countries such as China and Japan, Asian-born
Americans report weight gain after migration to the US (2). Post-migration weight gain may
be due not only to changes in physical activity and an increased sedentary lifestyle, but also
to changes in eating habits, such as the adoption of American-style meals (pizza, burgers,
sandwiches), increased consumption of snacks, fats, and sweets (3-5), and an overall
decrease in diet quality that may contribute to increased risk for chronic disease (6-10).

Many external factors likely influence dietary patterns after migration to another country,
including the environmental availability of various foods. Acculturation, the process by
which individuals in a minority group adopt the lifestyle characteristics of the mainstream
culture (11), also contributes to dietary changes. Indeed, a number of studies have reported
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that greater acculturation among Asian immigrants was associated with a shift towards a
more “westernized” diet and unhealthy dietary changes, such as increased consumption of
fats and sweets (5).

Weight gain among immigrants to the US has been primarily attributed to changes in eating
habits due to acculturation and the increased availability of different foods, but surprisingly
little attention has focused on the role of migration-related acculturative stress. The process
of acculturation not only involves adopting new lifestyle characteristics, but it can also lead
to significant cultural and social disequilibration and is, thus, likely to engender
psychological distress (12). This has been empirically demonstrated in Chinese immigrants
(13) across a number of studies that have documented how migration-acculturation stressors
diminish health and well-being (12,14-16). Stress, in turn, has been demonstrated to lead to
alterations in eating patterns (17-21) and to contribute to weight gain (22).

The relationship between stress and eating patterns is complex, but a number of animal and
human studies suggest that stress is associated with unhealthy changes in eating behaviors,
such as increased fat intake (17,23,24) and higher consumption of snack-type foods (25,26).
Large-scale human studies have reported associations of perceived stress with a higher-fat
diet (17), increased consumption of high fat and high sugar snack foods, and a reduction in
vegetable intake (19). Data from animal studies have been mixed, with the association
between stress and eating behaviors varying according to the severity of the stressor and the
type of food available (27). However, it has been consistently observed that mild to
moderate stressors are associated with increased intake of highly palatable foods (e.g.,
sweetened condensed milk (28,29)). Rats exposed to chronic stress (i.e. restraint stress) had
reduced caloric intake compared with non-restrained controls, but they had increased intake
of comfort foods (i.e. lard and sucrose, or highly palatable, high energy foods) (30).
Similarly, stress-induced mice selected more calories from fat than non-stressed mice, when
given free access to high fat and high carbohydrate diets (27). A review of studies concluded
that higher stress is generally associated with an increased preference for energy-dense
foods in humans as well (21).

The stress-dietary intake relationship also appears to hold true in diverse populations, such
as among women or ethnic/racial minority populations (31). For example, naturalistic
studies have reported that interpersonal and work-related stress were associated with
increased intake of high fat and sugary snacks (19), and that this association was most
notable among women. Among African American men and women, perceived stress was
associated with unhealthy eating behaviors including emotional eating and haphazard
planning of meals (20). Further, gender differences emerged, with African American
females reporting not only greater perceived stress than African American males, but also
more frequent snacking on sweets (20).

Given that migration to the US can be a significant stressor, and in light of empirical data
suggesting an association between stress and eating behaviors, we examined whether life
event stress in general, and migration-related stress specifically, are associated with
unhealthier eating habits (i.e. higher % fat intake, higher energy density, fewer vegetables
and grains) among foreign-born Chinese women. In addition, given that acculturation is
associated with unhealthy dietary changes, it was proposed that these associations would
differ by level of acculturation, with more acculturated women showing stronger
associations between stress and dietary intake. To our knowledge, no previous studies have
examined the impact of migration-related stress on dietary behaviors in US immigrants.
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Between October 1, 2005, and April 30, 2008, we recruited 436 healthy, premenopausal
women from community organizations and contacts into a study of diet and mammaographic
breast density. Eligibility criteria included Chinese heritage, migration from Asia <20 years
ago, and being of mammography screening age. Exclusion criteria were: postmenopausal
status (ho menstruation in the past year); history of breast augmentation/reduction,
prophylactic mastectomy, or any cancer except non-melanoma skin cancer; current
pregnancy; current breastfeeding or breastfeeding within last 9 months; or symptoms of new
breast problem, such as palpable lump, skin changes, or nipple discharge. Participants
received $20 as reimbursement for their time. The study was approved by the Fox Chase
Cancer Center Institutional Review Board, and all participants gave their written informed
consent to participate in the research.

Interviewers who were fluent in Chinese administered detailed health interviews in the
appropriate dialect (Mandarin, Cantonese, or Fujianese). Interviews elicited information on
various health behaviors, health and reproductive history, and sociodemographic
characteristics. To assess the presence and severity of various migration-related stressors, we
used the Migration-Acculturation Stressor Scale (32), which has good psychometric
properties in ethnic Chinese international students in the US. The scale is comprised of 22
potential acculturative stressors, including cultural, social, and functional difficulties — for
example, difficulties with language (functional), missing their family (social), or being in an
unfamiliar environment (cultural). For each item, participants were asked if they had
encountered that difficulty in the last year, with answers ranging from 1 (no) to 5 (very
much). Total level of acculturative stress was then calculated by summing across all 22
items (33). Internal reliability of this measure was high in this sample (Cronbach’s a = 0.85).
In the present study, 383 women provided responses to all 22 items in the scale. No
participant had more than four missing items on the scale. For women missing one to four
items, we used the sample mean for the missing item in computing the woman’s scale score.
Sensitivity analyses limited to the 383 women with complete data on all 22 items showed no
meaningful differences in findings compared to those based on all women.

To assess non-migration-specific life events that may affect the study participants, we used a
modified version of the Life Experiences Survey (34) that was developed for use with an
ethnically and socioeconomically diverse population residing in an urban environment (35).
The original Life Experiences Survey is a commonly utilized, 57-item instrument that
assesses both positive and negative life experiences and the individual’s perception of the
impact of each event, and it has been shown to have good reliability and validity (34). The
modified instrument used in the present study omitted items specific to males and to college
students, for whom the instrument was originally developed, and included events that may
be relevant for urban, low socioeconomic dwellers, such as being a victim of a crime.
Respondents rated each of the resulting 44 life events on a 7-point scale ranging from —3
(extremely negative) to +3 (extremely positive). If an event did not occur, the item was
coded as 0. In prior studies, the modified instrument demonstrated good convergent validity
when used in an ethnically and socioeconomically diverse sample (35).

Acculturation was measured using an abridged version of the General Ethnicity
Questionnaire - American version (36). All items on the scale are scored on a five-point
Likert type scale, with higher scores representing greater endorsement of American culture.
The mean of all items in the scale is then used to quantify overall endorsement of American
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culture. The 37-item scale was found to have good validity and reliability in Chinese
immigrants in previous studies (36,37). Because the original scale was developed for
immigrant and American-born Chinese college students, for the current study we dropped
items that showed little if any variability in response during initial pilot testing among a
sample of middle-aged Chinese women, the majority of whom migrated to the U.S. in
adulthood (e.g., ‘I was raised in a way that was American’, “‘How much do you speak
English at school?’). The remaining eleven items dealt with exposure to or familiarity with
American people, culture, and activities (e.g., ‘“Now, | am exposed to American culture,” ‘I
go to places where people are American,” ‘I celebrate American holidays’). Internal
reliability of the abridged version was high with an alpha coefficient of 0.91.

Trained interviewers followed a standardized protocol for conducting two 48-hour dietary
recall interviews for each participant, within two weeks of each other, and for entering
responses into the Nutrition Data System for Research (Nutrition Coordinating Center,
University of Minnesota), whose database includes 160 nutrients, nutrient ratios, and other
food components. Most mixed dishes were entered as their individual component foods
(e.g., rice porridge with sweet potato entered separately as rice porridge and sweet potato).
Foods not included in the nutrient database were added by creating recipes for new mixed
dishes, or by the Nutrition Coordinating Center, which bases nutrient values on information
from food manufacturers, foreign food composition tables, the scientific literature, and other
available databases. In addition to providing estimates of nutrient intake, the software
assigns each food item to one of 166 possible food subgroups and estimates serving counts
for each food subgroup. Food items are counted at the whole food level when appropriate
(e.g., bread, apple pie, French fries), or at the component/ingredient level (e.g., lasagna,
soup, fruit salad, sandwiches) to capture intake of ingredients. Food subgroup definitions
and serving sizes were based primarily on recommendations from the 2005 Dietary
Guidelines for Americans (38) and the Food Guide Pyramid (39). Food and Drug
Administration serving sizes (40) were used for foods not included among current
recommendations, such as cookies and fruit drinks. Estimates of nutrient and food intake
were averaged over the four days to obtain an estimate of mean intake for each participant.

Statistical analyses

Of 436 women enrolled in the study, three women subsequently did not complete baseline
questionnaires, and seven were excluded for not having completed dietary interviews,
leaving a sample of 426 women.

Dietary outcome variables of interest were selected a priori for their relevance to adiposity
or cardiovascular outcomes, or based on findings from previous studies on psychosocial
stress and diet (17,19,21,23-26). These included total gram intake, intake of energy and total
sugar, energy density, and percent of energy from fat, carbohydrates, and protein. To
explore differences in intake of food groups in relation to psychosocial stress, we examined
grains (e.g., rice, flour, cooked cereals), pasta/noodles, breads (loaf-type and quick breads),
pastries (e.g., cakes, cookies, pies, danishes), chips, beef, pork, fish, soup broths, vegetables,
and fruits. Of these, only intake of grains showed a clear association with stress variables in
preliminary analyses and was examined further.

We used standard procedures (34,41) to calculate scores based on events reported on the
Life Experiences Survey. Briefly, positive and negative events were differentiated based on
whether respondents reported a positive (1 to 3) or negative (—1 to —3) impact for the event.
Events that were reported as having a positive impact were summed to create the total
number of positive life events; likewise, those that were reported as having a negative
impact were summed to create the total number of negative life events. Positive and negative
impact rating scores were calculated by summing the impact ratings of positive and negative
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events, respectively, with the absolute value of impact ratings used for negative events.
Results using the number of positive and negative events were similar to results based on
their respective impact rating scores; therefore, only results for impact rating scores are
presented.

We used hierarchical regression analyses to examine associations of continuous life
experience impact rating and migration-related stressor scores with dietary outcome
variables. All stress and acculturation scores were centered prior to inclusion in models. In
the regression models, four blocks of variables were entered sequentially. The blocks were
comprised of: (a) potential covariates, including age (continuous years), level of education
(<8 years, 9-12 years or technical school, at least some college), marital status (married, not
married), and length of US residence (continuous years); (b) acculturation (continuous
score); (c) all stress scores, including positive and negative life event impact scores and the
migration-related stressor score; and (d) acculturation x stress interaction term to examine
potential effect modification by level of acculturation. Interaction terms were computed
using the centered continuous acculturation and stress variables. Separate models were used
to examine interactions of acculturation with each stress variable (positive event ratings,
negative event ratings, acculturative stress). Regression diagnostics indicated no problems
with collinearity for the variables included in the models. Statistical analyses were
conducted using SAS (version 9.1.3, 2005, SAS Institute, Cary, NC) and PASW Statistics
(version 17.0, 2009, Somers, NY).

Among the 426 women in the sample, mean age was 43.9 (SD = 4.5) years, with a range of
35-56 years (see Table 1). The women had lived in the US for a mean of 7.5 (SD = 4.8)
years and migrated to the US at a mean age of 36.4 (SD = 6.5) years. Almost all (97%) were
born in China, and most (69%) spoke no English at home. Half of the women (49%)
reported up to eight years of education, while 35% reported at least nine years of education
up to technical or vocational school, and 16% had at least some college education.

Participants reported a mean of 1.1 (SD = 2.0, range 0-20) negative life events and 0.5 (SD
= 1.1, range 0-8) positive life events during the previous year, which is consistent with the
inclusion of a larger number of negative than positive events assessed in the Life
Experiences Survey. Mean impact rating score for negative life events was 2.0 (SD = 3.9,
range 0-36), compared with 0.9 (SD = 2.3, range 0-16) for positive life events. Mean
Migration-Acculturation Stressor Scale score was 36.5 (SD = 10.7), ranging from 22.0 to
74.2.

Correlations Among Acculturation, Stress, and Dietary Variables

Positive and negative event impact rating scores were correlated (r=0.25, p<0.0001) (see
Table 2). Migration-related stress was more strongly correlated with negative (r=0.34,
p<0.0001) than with positive (r=0.20, p<0.0001) impact rating scores. Acculturation score
was correlated with both negative (r=0.30, p<0.0001) and positive (r=0.23, p<0.0001)
impact rating scores, but not significantly with migration-related stress (r=0.08, p=0.11).

With respect to dietary variables of interest, positive event impact score was weakly
correlated with energy density (r=0.11, p=0.02) and percent of energy from fat (r=0.13,
p=0.007). Negative life event impact score, migration-related stress, acculturation, and level
of education were all positively correlated with energy density and percent of energy from
fat, and inversely correlated with intake of grams, percent of energy from carbohydrates, and
weekly servings of grains. Energy intake was also positively correlated with level of
education (r=0.15, p=0.002).
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Associations between Stress and Dietary Variables

With respect to dietary intake, regression models indicated that higher positive life event
impact score was associated with greater total energy intake (Table 3); each one-point
increment in positive event impact score was associated with an increase of 21.1 kcal/day
(p=0.04). Migration-related stress was also related to dietary intake. Every one-point
increment in this score was associated with higher energy density, a 0.06 percentage point
increase in energy from fat, daily intake of 11.3 fewer grams of food (p<0.0001), and 0.2
fewer weekly servings of grains (p=0.03). Further, for total grams, the addition of the stress
variables accounted for meaningful variance in the model over and above that explained by
acculturation alone (AR? = 0.04, FA(3,417)= 6.56, p<0.001). P-values for the interaction of
migration-related stress with acculturation were statistically significant for intake of grams
(p=0.04) and energy density (p=0.008), and suggestive of an interaction for percent of
energy from fat (p=0.11).

To illustrate each interaction, we plotted them according to the guidelines specified by
Aiken and West (42), using 1 SD below and above the mean, respectively, to represent low
and high acculturation level (Figure 1). The inverse association between migration-related
stress and gram intake was more pronounced among less acculturated women. In addition,
greater migration-related stress was associated with higher energy density and greater
percent of energy from fat, but primarily among less acculturated women (Figure 1).

Discussion

In the present sample of Chinese immigrant women, positive life events were associated
with greater energy intake, but migration-related stress was associated with lower overall
gram intake, lower intake of grains, higher energy density, and a greater percent of energy
from fat, especially among less acculturated women. These findings suggest that with
exposure to migration-related stress, Chinese immigrant women eat less food but select
foods that are higher in fat.

In previous studies, exposure to stress has been associated with both increased and
decreased food intake (21,43), increased shacking (25,26), and shifts in food selection.
Indeed, accumulating data suggest that, under conditions of stress, humans prefer highly
palatable foods that are energy dense (21) — in particular, increased consumption of high-fat,
high-sugar foods (17,19,44,45) and a reduction in main meals and vegetable consumption
(19,45). There may be both physiologic and behavioral reasons for such observations. For
example, a preference for highly palatable, energy-dense foods has been attributed to
hormones released during the stress response, such as cortisol (46). Behaviorally, it has been
proposed that individuals have less time and energy to devote to the preparation of foods
during periods of stress; therefore, an increased reliance on pre-processed convenience
foods, which are often energy dense, may also contribute to such findings (47). Indeed, a
study of eating behaviors among African Americans reported that stress was associated with
haphazard meal planning (20).

Our findings, based on detailed, quantitative dietary data from multiple 24-hour recalls,
suggest that positive life events are associated with a general, overall increase in energy
intake. Although this finding was somewhat unexpected, we speculate that the presence of
positive events (e.g., parties, new job, gaining a new family member either through marriage
or birth) is often accompanied by celebrations involving food. Negative life events were not
associated with dietary factors in our sample, but migration-related stress appeared to
decrease overall eating, as evidenced by its inverse association with total gram intake. It was
also associated with higher energy density and percent of energy from fat, particularly
among less acculturated women, and with a lower consumption of grains, suggesting a shift
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towards unhealthier dietary behaviors. That we observed an association of stress only with
grains and not with other foods may be because grains were by far the most frequently
consumed food group (32.8 servings/week), and its consumption may have been the most
readily reduced in response to stress. Notably, we observed a suggestive inverse association
of migration-related stress with intake of vegetables, the next most frequently consumed
food group (23.1 servings/week), but this association did not reach statistical significance
(Bp=—0.09, p=0.09, data not shown). Foods for which we might have expected to see some
association, such as pastries and chips, were consumed by so few women in our sample that
associations with these foods would have been difficult to detect.

Our findings on acculturative stress and dietary behaviors are similar to those reported in
studies of mental health outcomes among Asian Americans, in which acculturative stress
was a significant predictor of depression even after accounting for general perceived stress
(16). It may be that acculturative stress is experienced in a different manner than general
stressors, perhaps because acculturative stress may pervade throughout all aspects of one’s
identity and lifestyle (e.g., culturally, socially, and behaviorally). That migration-
acculturation stress was more clearly associated with dietary outcome variables despite its
correlation with negative life event impact score suggests the importance of assessing
stressors specific to migration in immigrant populations and is an area that warrants further
investigation.

A novel finding from our analysis is the possibility that level of acculturation moderates the
association between stress and eating behavior. An association of migration-related stress
with gram intake was more salient among less acculturated women than among their more
acculturated counterparts, and an association with energy density was apparent only in less
acculturated women. These associations suggest that with exposure to stress, less
acculturated women did not increase their overall gram intake but rather selectively
increased their relative intake of energy-dense foods. The associations are also contrary to
our expectation that stronger associations would be apparent in the more acculturated
women. The more acculturated women in our sample women appeared to have a more
mainstream American dietary profile overall compared with less acculturated women, as
evidenced by significant correlations of acculturation with energy density and percent of
calories from fat of their diets, and an inverse correlation with intake of grains. This subtle
dietary shift in more acculturated women may be masking associations of these dietary
variables with stress in these women. The different eating behaviors that we observed in
more vs. less acculturated women in our sample may also be relevant to the broad
observation in other populations that less acculturated immigrants have better health status
than their more acculturated counterparts (48,49). Nevertheless, it should be pointed out that
intake levels in the present sample overall (mean of 24% of energy from fat, 3.2 servings of
vegetables a day excluding potatoes) are still substantially different from national norms
(mean of 34% of energy from fat (50), ~2.3 servings of vegetables a day excluding potatoes
(51)). Worth emphasizing is that participants in this study were a low-acculturation sample
in general, and further changes in their eating habits and dietary responses to stress might be
expected over time.

In our sample, more acculturated women reported more life events, suggesting the
possibility of confounding. However, study analyses controlled for level of acculturation to
minimize this as a concern. An additional limitation is that the sample was relatively
homogenous with respect to age, and therefore, it is unknown whether the associations
observed would differ among younger immigrant women who may be quicker to adopt
American-style eating habits. Third, the cross-sectional nature of the data does not allow us
to draw any inferences on the proposed direction of the association between stress and
dietary intake. Fourth, although we used standard, multiple-pass procedures to minimize
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misreporting, underestimation of energy intake is common, and underreporters tend to report
a higher percent of energy from protein (52); thus, dietary measurement error may have
diminished our ability to detect associations. Additionally, it is acknowledged that construct
validity of the abridged, 11-item acculturation scale could not be more rigorously evaluated;
in an ad hoc evaluation of construct validity, the abridged scale was significantly correlated
with length of residence (Pearson’s r=0.17, p=0.0004) and inversely correlated with age at
migration (r=—0.14, p=0.004), and it was moderately and significantly correlated with a
global indicator of American cultural orientation (‘Overall I am American’) (r=0.27,
p<0.0001). Further, other variables that were not assessed in the present study, such as
depression, may also influence dietary behaviors. Assessments to further distinguish the
types of stressors experienced (e.g., ego-threatening, such as fear of criticism or failure,
versus physical, such as illness or threat of attack) and types of eaters in the sample (e.g.,
restrained, emotion, or external) were also not available in the present study, and these may
moderate associations with dietary response variables as reported in prior studies (19).

Finally, the present study focused on a low acculturation sample of female Chinese
immigrants, and therefore the generalizability of findings to men and other immigrant
populations is unknown. However, a strength of the study is its inclusion of detailed
measures of general life event stress and migration-specific stress as correlates of dietary
intake in a natural (as opposed to laboratory-based) setting. The study is the first to
specifically examine migration-related stress in relation to dietary intake in an immigrant
sample. In addition, detailed, quantitative dietary data were collected to assess differences in
dietary intake, rather than self-reported changes in selected aspects of the diet. As such, the
present sample offers unique data from an understudied and highly informative population
in transition, and thus, findings from this work can be used as the basis to extend this
research to other recently immigrated populations.

Our findings suggest that the women in our sample decreased their overall gram intake with
exposure to stress. Further, while both stress and acculturation have been independently
studied in relation to changes in diet, this is one of the first studies to examine how
acculturation may moderate the association between stress and dietary intake. Results
indicate that associations of lower gram intake, higher energy density, and greater percent of
energy from fat were more pronounced among less acculturated women in our sample. Our
data add to the extant literature on how stress, and particularly migration-related stress, may
be associated with overall health by affecting composition of food intake among immigrant
populations. These findings contribute to a greater understanding of the nuanced and
complex relations that may shape food choices and eating behaviors in a Chinese immigrant
population, which could have implications for immigrants’ future health and risk for chronic
diseases.
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Figure 1.

Moderation of associations between Migration-Acculturation Stressor Scale (MASS) score
and dietary variables by level of acculturation. Lines show regression lines assuming
General Ethnicity Questionnaire-American (GEQA) scores of 1 SD above and below the
mean, representing ‘high’ and ‘low’ values, respectively. Mean MASS score was added to
the centered values in the graph for purpose of presentation.
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Table 1

Descriptive characteristics of study sample (N=426).

%
Born in China (%)2 97
Married (%) 93
Education (%)
<8 years 49
9-12 years / technical school 35
at least some college 16
Speak English at home™ (%)
Not at all 69
Alittle 22
Somewhat or higher 9
Mean (SD)
Age (years) 43.9 (4.5)
Length of US residence (years) 7.5(4.8)
Age at migration (years) 36.4 (6.5)
General Ethnicity Questionnaire score 2.1(0.7)
Number of positive life events 0.5(1.1)
Impact rating score for positive life events 0.9(2.3)
Number of negative life events 1.1 (2.0
Impact rating score for negative life events 2.0 (3.9)
Migration-Acculturation Stressor Scale score  36.5 (10.7)
Daily intake
Energy (kcal) 1354 (353)
Grams 1811 (568)
Energy density (kcal/g) 0.79 (0.23)
Fat (% energy) 24.3 (6.0)
Carbohydrate (% energy) 55.6 (8.2)
Protein (% energy) 20.0 (4.3)
Servings per week of grains 32.8 (16.4)

aN=425 for birthplace and language use, due to missing values.
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Table 3

Adjusted beta estimates? (p-values) for positive and negative life event rating scores and Migration-
Acculturation Stressor Scale score in sample of US Chinese immigrant women (N=426).

Migration-Acculturation Stressor

Negative life events impact score  Positive life events impact score Scale score
Energy (kcal) —2.7 (0.65) 21.1(0.04) —3.3 (0.09)
Interaction pP 0.93 0.59 0.34
Grams -5.1 (0.56) 10.5 (0.49) —-11.3 (<0.0001)
Interaction p 0.50 0.88 0.04
Energy density (kcal/g) -0.001 (0.97) 0.006 (0.39) 0.002 (0.04)
Interaction p 0.38 0.76 0.008
Fat (% energy) 0.02 (0.82) —0.05 (0.75) 0.06 (0.05)
Interaction p 0.70 0.92 0.11
Carbohydrate (% energy) —-0.11 (0.41) 0.27 (0.25) —0.04 (0.32)
Interaction p 0.93 0.64 0.68
Protein (% energy) 0.10 (0.17) -0.20 (0.11) -0.01 (0.57)
Interaction p 0.60 0.41 0.22
Grains (servings/week) —-0.14 (0.59) 0.57 (0.21) —0.18 (0.03)
Interaction p 0.87 0.19 0.50

*

Models included positive life event impact rating score, negative life event impact rating score, Migration-Acculturation Stressor Scale score, age,
marital status (married vs. unmarried), level of education (0-8 years, 9-12 years, at least some college), length of US residence, and General
Ethnicity Questionnaire score. Beta estimate represents mean change in dietary outcome variable for each one-unit change in continuous stress
variable score.

**
P-value estimated for cross-product term (centered, continuous General Ethnicity Questionnaire score x stress variables) in adjusted hierarchical

regression models.
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