1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Womens Health (Larchmt). Author manuscript; available in PMC 2024 November 01.

-, HHS Public Access
«

Published in final edited form as:
J Womens Health (Larchmt). 2024 May ; 33(5): 613-623. doi:10.1089/jwh.2023.0739.

Relationship Between Ultra- and Minimally-Processed Food
Intake and Cardiovascular Health Among US Women of
Reproductive Age

Zefeng Zhang!, Sandra L. Jackson!, Euridice Martinez Steele?3, Donald K. Hayes?, Quanhe
Yang?!

1Division for Heart Disease and Stroke Prevention, Centers for Disease Control and Prevention,
Atlanta, Georgia

2Department of Nutrition, School of Public Health, University of Sdo Paulo, Brazil

3Center for Epidemiological Studies in Health and Nutrition, University of Sdo Paulo, Brazil

Abstract

Objectives: Ultra-processed food (UPF) intake is associated with worse cardiovascular health
(CVH), but associations between unprocessed/minimally-processed foods (MPFs) and CVH are
limited, especially among women of reproductive age (WRA).

Methods: For 5773 WRA (20-44 years) in NHANES 2007-2018, we identified UPFs and
MPFs using the Nova classification and based on 24-hour dietary recalls. We calculated usual
percentages of calories from UPFs and MPFs using the National Cancer Institute’s usual intake
method. Seven CVH metrics were scored, and CVH levels were grouped by tertile. We used
multivariable linear and multinomial logistic regression to assess associations between UPFs and
MPFs and CVH.

Results: The average usual percentage of calories from UPFs and MPFs was 57.2% and 29.3%,
respectively. There was a graded, positive association between higher UPFs intake and higher odds
of poor CVH: adjusted odds ratios for the lowest vs highest CVH were 1.74 (95% CI: 1.51-2.01),
2.67 (2.07-3.44) and 4.66 (3.13-6.97), respectively, comparing quartile 2 (Q2)-Q4 to the lowest
quartile (Q1) of UPF intake. Higher MPFs intake was associated with lower odds of poor CVH:
adjusted odds ratios for the lowest CVH were 0.61 (0.54-0.69), 0.39 (0.31-0.50), and 0.21 (0.14-
0.31). Patterns of association remained consistent across subgroups and in sensitivity analyses.
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Conclusions: Higher UPF intake was associated with worse CVH, while higher MPF intake
was associated with better CVH among WRA in the United States. Our analyses highlight an
opportunity for WRA to improve nutrition and their CVH.
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NHANES; odds ratio; women of reproductive age

INTRODUCTION

Foods can be classified by systems such as Nova, which categorizes four food groups
according to the level of commercial processing.! Unprocessed/minimally-processed foods
(MPFs) are foods without processing other than techniques such as removal of unwanted
parts, drying, crushing, and grinding, and only rarely contain additives. Ultra-processed
foods (UPFs) are industrially-created products that have been substantially altered.! High
UPF intake is associated with cardiovascular disease (CVD)? as well as obesity, diabetes,
dyslipidemia, hypertension, and metabolic syndrome.3-11 Higher UPF is also associated
with higher all-cause mortality.12-14 Research regarding the effects of MPFs classified by
Nova on CVD risk factors is limited.1415

The American Heart Association’s (AHA) “Strategic Impact Goal Through 2020 and
Beyond,” highlighted a set of seven cardiovascular health (CVVH) metrics (body mass

index [BMI], smoking, physical activity, dietary intake, total cholesterol, blood pressure,

and fasting glucose) to prioritize in order to improve heart health.16 More ideal CVH

metrics have been associated with lower CVD incidence and mortality.17-18 UPF and the
AHA’s CVH metrics have been shown to have an inverse relationship among US adults and
adolescents.19:20 |n 2022, the AHA updated the CVH classification by adding sleep health as
an additional metric and a new scoring system, the Life’s Essential 8 (LE-8) score.2

Among US women, CVD is the leading cause of death,22 with over 441 000 deaths and an
estimated overall cost of $153.5 billion in 2020. Previous epidemiologic studies indicated
that cardiovascular risk factors such as unhealthy diet?3.24 were associated with decreased
risk of pregnancy-related complications, which in turn could lower subsequent CVD risk
among women of reproductive age (WRA). As UPF and MPF intake is a modifiable risk
factor of CVD, understanding the association of UPFs and MPFs and CVH among WRA
may help WRA and their clinicians understand nutritional choices and opportunities to
improve CVH. We used data from the National Health and Nutrition Examination Survey
(NHANES) 2007-2018, and examined the association between usual percentage of total
daily calories (%kcal) from UPFs and MPFs and CVH, which was assessed by the AHA’s
LE-8.21

PARTICIPANTS AND METHODS

Data source and participants

NHANES is a nationally representative, cross-sectional survey of the civilian
noninstitutionalized US population conducted by the National Center for Health Statistics
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(NCHS), CDC. It uses a multistage probability sampling design to collect data on

nutrition and health via household interviews and physical examinations.2> Among 7156
non-pregnant WRA aged 20 to 44 years in NHANES 2007-2018 cycles, 6328 had a reliable
first 24-hour dietary recall. We sequentially excluded 545 participants with missing data on
CVH and 10 participants with missing information on any covariates. The final sample for
our analysis was 5773. NHANES protocols were approved by the NCHS Ethics Review
Board, and participating adults provided informed consent.

Estimated UPF and MPF intakes

UPFs and MPF intake were estimated using up to two 24-hour dietary recalls. Participants
completed the first recall in person, and followed by a phone call for the second recall 3-10
days later.

All reported food items (8-digit food codes) were classified according to Noval into four
groups based on the nature, extent, and purpose of industrial processing: (1) MPFs (e.g.,
fresh or frozen fruits or vegetables, grains, meats, fish, milk and plain yogurt); (2) processed
culinary ingredients (e.g., table sugar, plant oils, animal fats, and salt); (3) processed foods
(e.g., cheese, canned fruits and vegetables, canned/smoked/cured meats and fishes, and
salted nuts); and (4) UPFs (e.g., industrial grain foods sweet or savory packaged snacks,
sausages, chicken nuggets and other reconstituted meats, sugar-sweetened beverages, and
other ready-to-eat/heat formulations of several ingredients). US Department of Agriculture
(USDA) Food and Nutrient Database for Diet Studies (FNDDS) provided cycle-specific
energy and nutrient contents for food codes.2® For potential handmade recipes, it was the
underlying standard reference (SR) codes that were classified according to Nova. FNDDS
and USDA National Nutrient Database for SR databases?’ were used to calculate the energy
of underlying SR codes. We sorted food items (Food Codes or SR Codes, as appropriate)
into mutually exclusive Nova groups and estimated the daily %kcal from UPFs and MPFs,
respectively, using two 24-hour dietary recalls when available, and one 24-hour dietary
recall otherwise. We did not include processed culinary ingredients or processed foods in the
analysis because they accounted for only about 13.5% of total caloric intake. Nova’s detailed
procedures to classify food items and estimation of calories are described elsewhere.28

Data from a single 24-hour dietary recall does not adequately represent a participant’s
usual intake because of day-to-day variations. The National Cancer Institute developed
methodology to estimate the usual %kcal from UPFs and MPFs. Multiple days of dietary
intake data among some participants are required in order to estimate the within- and
between-individual variations.2® The percent of the first- and second-day dietary recall
data were 100% and 86.9%, respectively, in our study. We used MIXTRAN and DISTRIB
macros?? to estimate the usual intake distribution adjusting for age, sex, race and Hispanic
origin, the first- or second-day dietary recalls, and whether the recall was administered on
a weekday or the weekend. We used MIXTRAN and INDIVINT macros to fit nonlinear
mixed regression models and generate the individual-level predicted usual intake of UPFs
and MPFs for association analyses.29:30
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CVH metrics were based on the AHA’s LE-8, released in 2022 (Supplemental Table 1).21
Hemoglobin Alc values <5.7%, 5.7%-6.4%, and =6.5% were used as a proxy of fasting
plasma glucose levels <100 mg/dL, 100 to -<126 mg/dL, and =126 mg/dL, respectively,3
because hemoglobin Alc was available for nearly all participants, while fasting plasma
glucose was only collected among half of participants. Use of medications for hypertension,
diabetes, and dyslipidemia were self-reported. BMI was based on objectively-measured
weight and height. Mean blood pressure was obtained at mobile examination center under
standard conditions, and calculated using up to three readings.

Because UPFs and MPFs were derived from dietary data and both UPFs and MPFs are
correlated with dietary scores, our main analysis excluded dietary scores from the LE-8

and used tertiles of scores from the remaining seven components. Each LE-8 component
score ranged from 0 to 100, with a higher score indicating better health. In a supplemental
analysis, the LE-8 summary score (the mean of eight metric components) was categorized as
low (<50), moderate (50-79) and high (=80) CVH.21

Demographic and socioeconomic variables included age, race and Hispanic origin (non-
Hispanic White, non-Hispanic Black, Hispanic, or others); education (<12, 12, or >12
years); marital status (never married, married/living with partner, or divorced/separated/
widowed); poverty-to-income ratio [PIR, a ratio of household income to the poverty
threshold, accounting for family size: <1.30, 1.30-3.49, and =3.50, and missing (7= 452)];
alcohol consumption (no use: 0 drinks per day; moderate use: <1 drink per day, and heavy
use: =1 drink per day, and missing [#7=450]); and health insurance (yes/no).

Statistical analyses

We used SUDAAN version 11 (RTI International, Research Triangle Park, NC) for the
statistical analyses. We compared characteristics across tertiles of CVH score (excluding

the diet component) by analyses of variance for continuous variables and XZ for categorical
variables. We used the combined 12-year first 24-hour dietary sampling weights (divided by
6, for the 6 combined 2-year cycles) to represent the non-institutionalized US population and
account for sampling probability, differential nonresponse and noncoverage, and the day of
the week. All statistical tests were 2-tailed, and p < 0.05 was considered significant.

Restricted cubic spline models with four knots (201, 401", 60t and 80t percentiles) were
used to examine departure from a linear relationship between usual %kcal from UPFs and
MPFs and CVH.32 There was no evidence of departure from linearity relationships between
CVH and UPFs or MPFs (p values for non-linearity: 0.321 and 0.468, respectively). For
each UPF and MPF intake percentage category, we calculated the adjusted differences in
CVH scores by using the mid-point of the first quartile (Q1) of intake (43.8% of calories
from UPFs and 17.9% of calories from MPFs) as the reference.30

Multivariable linear regression was used to estimate the change in CVVH scores per 10%
increase in %kcal from UPFs and MPFs. Multinomial logistic regression was used to
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estimate the adjusted odds ratios (aORs) for tertile 1 (T1) and T2 vs. T3 CVH comparing
quartiles 2 to 4 vs. quartile 1 of usual %kcal from UPFs or MPFs. The base model adjusted
for age, and race and Hispanic origin; the fully adjusted model was additionally educational
attainment, marital status, PIR, alcohol consumption, and health insurance. Multiplicative
interactions were tested between UPFs or MPFs and age (<30 or =30 years), race and
Hispanic origin, marital status, education years, and PIR based on the Wald-F test.

Sensitivity analyses

The CVH metrics differ in their potential roles linking UPFs and MPFs and CVD. Four
CVH health factors, i.e., BMI, non-high-density lipoprotein cholesterol, blood pressure, and
fasting plasma glucose are four potential mechanisms, and overall diet quality could be a
fifth. Sleep, smoking, and physical activity are not known to be mechanisms linking UPFs
and MPFs to CVD.

We performed five sensitivity analyses to test the robustness of the results. (1) We examined
the association between quartiles of %kcal from UPFs and MPFs and tertiles of the four
CVH health factors (Supplemental Tables 2 and 3). (2) We examined the association
between quartiles of %kcal from UPFs and MPFs and tertiles of the four CVH health factors
plus the dietary component score (Supplemental Tables 4 and 5). We used the USDA healthy
eating index-2015 scores33 as the proxy for healthy diet scores, which were calculated using
the first and second 24-hour dietary recalls in NHANES (Supplemental Table 1). (3) We
examined the association between quartiles of %kcal from UPFs and MPFs and the LE-8
(including diet component) categories (low, moderate, and high) (Supplemental Tables 6 and
7). (4) We examined the association between the percentage quartiles of UPFs and MPFs

by weight and tertiles of seven CVVH metric score (excluding diet component) because some
studies have demonstrated that the proportion of UPFs out of the total weight of foods

and beverages consumed may better account for UPFs that do not contribute to energy
intake (e.g., artificially sweetened drinks), as well as for properties directly related to food
processing rather than those related to their nutritional characteristics (Supplemental Tables
8 and 9).11 (5) We examined the association between quartiles of %kcal from UPFs and
MPFs and tertiles of the seven CVH metric score (excluding diet component) excluding
participants with total energy intake <500 or >3500 (Supplemental Tables 10 and 11).34

RESULTS

The mean age of women of reproductive age was 32.1 years. Over half (58.7%) of the
participants were non-Hispanic White, and about two-thirds (67.5%) had an education
level of college or above. WRA who were younger, non-Hispanic White, or never married
were more likely to have higher CVH scores; so were WRA who had the following
characteristics: a higher education level, higher PIR, moderate alcohol consumption, and
health insurance (table 1).

Figures 1 and 2 show the distribution of usual %kcal from UPFs and MPFs and adjusted
differences in CVH scores across the range of UPF and MPF intake. The mean usual %kcal
was 57.2% and 29.3%, respectively, for UPF and MPF. The mid-points of %kcal of quartiles
1 through 4 were 43.8%, 53.5%, 60.9%, and 70.6% for UPF intake, respectively, and 17.9%,
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25.2%, 31.7%, and 41.7% for MPF intake, respectively. Every 10% increase in calories from
UPFs was associated with a 3.6 point lower CVH score (P< .001), whereas every 10%
increase in calories from MPFs was associated with a 4.1 point higher CVH score (P <.001).

Higher UPF intake was associated with higher odds of poor C\VH. Comparing quartiles

2, 3, and 4 with the lowest quartile (quartile 1) of UPF intake, the fully aORs for T1
(compared with T3 CVH) were 1.74 (95% CI: 1.51-2.01), 2.67 (95% CI: 2.07-3.44), and
4.66 (95% ClI: 3.13-6.97), respectively. The corresponding aORs for T2 vs. T3 CVH were
1.23 (95% CI: 1.10-1.38), 1.44 (95% CI: 1.17-1.76), and 1.77 (95% CI: 1.29-2.44) (Table
2). In contrast, higher MPFs intake was related to lower odds of poor CVH. Comparing
quartiles 2, 3, and 4 with the lowest quartile (quartile 1) of MPF intake, the fully aORs for
T1 (compared with T3 CVH) were 0.61 (95% CI: 0.54-0.69), 0.39 (95% CI: 0.31-0.50), and
0.21 (95% CI: 0.14-0.31), respectively. The corresponding aORs for T2 vs. T3 CVH were
0.80 (95% CI: 0.72-0.88), 0.65 (95% CI: 0.54-0.78), and 0.49 (95% CI: 0.36-0.67) (Table
3).

The associations were consistent across age (<30 and =30 years), marital status, PIR,

and education levels (Figures 3 and 4). The association differed by race and Hispanic

origin (Pvalue for the interaction <0.001), with associations observed in hon-Hispanic
White, Hispanic and other race WRA, and no association observed for non-Hispanic Black
WRA (Figures 3 and 4). The pattern of association remained largely consistent across
sensitivity analyses (Supplemental Tables 2-11). When we performed an analysis excluding
participants with self-reported history of cardiovascular disease, the association between
UPFs and MPFs and CVH remained consistent (results not shown).

DISCUSSION

Among US WRA, more than half of calories consumed were derived from UPFs and nearly
30% of their energy from MPFs. Higher %kcal from UPFs were associated with worse
CVH. In contrast, CVH improved with higher MPF consumption. These results remained
consistent when stratified by sociodemographic subgroups and in sensitivity analyses.

Increasing evidence has demonstrated the association between UPF intake and worse health
outcomes,2-14:35-38 and one study has shown high intake of MPFs was inversely related

to adiposity indicators among adults.1> However, little is known about the association
between UPFs and MPFs and health among WRA. Our results are consistent with prior
findings indicating that healthy dietary patterns could benefit CVH of women overall,
which is important to consider across the lifespan in relation to optimal health before39:40
and after pregancy.41-44 Prior to pregnancy, healthy diet (characterized by consumption

of fruits, vegetables, legumes, nuts, and fish, as well as limited consumption of red

meat) are associated with lower risks of hypertensive disorders of pregnancy, gestational
diabetes, and preterm delivery.23 In addition, in the year prior to conception, a mother’s
diet may influence fetal growth, gestational age, and infant birth weight.3° High protein and
fruits intake may lower risk of preterm delivery, whereas high fat and sugar intake may
increase risk of preterm delivery.3 Our analyses demonstrated the inverse association of
UPFs and positive associations of MPFs with CVH among WRA. Future research could
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explore whether increased caloric intake from UPFs might be associated with increased
pregnancy-related complications, or whether replacing UPFs with MPFs might reduce
pregnancy-related complications.

The association between UPFs and CVH may be driven by multiple mechanisms.#>46 First,
UPFs are typically calorically dense, with large quantities of added sugar, fats, and salt.#
Combinations of sweetness, fat, and salt, as well as high-intensity flavorings, make UPFs
highly palatable, which may override natural satiety mechanisms.4” Second, UPFs generally
lack dietary fiber, vitamins, and minerals,* so they are not as filling as MPFs.#8 Third,

UPFs also may speed the rate of eating compared with MPFs,*8 potentially resulting in
quicker caloric consumption, and a higher quantity of total energy intake if individuals
consume more food before satiety signals can reach the brain. Fourth, UPF intake is
associated with higher exposure to chemicals from food packaging (i.e., bisphenol and
phthalates), which have been linked to adiposity, diabetes, hypertension, and coronary artery
disease.4950 We are not aware of any studies that may explain the mechanisms underlying
the relationship between MPFs and CVH. Benefits may be derived from greater satiety (such
as via higher fiber or protein content of MPFs), lower energy density of MPFs, or other
pathways by which consumption of MPFs may lead to less food intake overall. Alternatively,
consumption of MPFs may affect health indirectly by replacing intake of UPFs; lowered
intake of UPFs could impact CVH via the mechanisms discussed above.

This work is the first, to our knowledge, to analyze the association between UPFs and MPFs
and CVH using the AHA’s LE-8 framework among WRA in the United States. Dietary
intake data was obtained from a large, representative sample of US WRA, and measurement
error models were used to account for individual-level dietary variation.

This study has limitations. First, causal associations between dietary intake and CVH could
not be inferred from cross-sectional data. Second, if people who developed cardiovascular
risk factors or cardiovascular disease subsequently took steps to improve their diets,
reverse causality could have led to an underestimate of the association between UPFs

and CVH. Third, NHANES did not consistently collect data about extent and purpose

of food processing for all foods, which could have led to misclassification of UPFs and
MPFs. Fourth, confounding from unmeasured factors could have influenced our results.
For example, higher UPF or lower MPF might serve as a proxy for worse dietary quality,
health-related behaviors, or unmeasured social determinants of health, which could have
inflated the observed associations between UPFs and MPFs and CVH.51 Fifth, recall bias
may have biased our results toward the null if persons with obesity or other poorer CVH
factors were more likely to under-report unhealthy food intake.523 Finally, UPFs and MPFs
were relying on 1-2 days of recall, which could cause nondifferential misclassification
leading to an underestimate of the strength of association.

Among women of reproductive age in the United States, UPFs represented more than half
of total calorie intake, while MPFs accounted for less than one third. Our study is the first
to report a graded inverse association between UPFs and CVH and a positive association

between MPFs and CVH in this population. Our analyses highlight intersections between
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nutrition and CVH and potential opportunities for clinical and public health efforts to

support healthier food consumption among WRA.
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FIG. 1.
Distributions of usual percentage of calories from ultra-processed foods and adjusted

differences in cardiovascular health scores (43.8% as reference), US women of reproductive
age, National Health and Nutrition Examination Survey 2007—201812

1 Adjusted by age, sex, race and Hispanic origin, education, poverty income ratio, marital
status, alcohol use, and health insurance.

2 CI: confidence interval.
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FIG. 2.
Distributions of usual percentage of calories from minimally-processed foods and adjusted

differences in cardiovascular health scores (17.9% as reference), US women of reproductive
age, National Health and Nutrition Examination Survey 2007—201812

1 Adjusted by age, sex, race and Hispanic origin, education, poverty income ratio, marital
status, alcohol use, and health insurance.

2 CI: confidence interval.
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Subgroups UPFs Participants Adjusted Odds Ratio (95% CI)
Age groups
2%-2% 2187
Q1 - 161 131 197
Q2 - 231 162 329
Q3 —.— 369 212 647
30+ 3586
Q1 - 183 154 219
Q2 —— 292 214 399
Q3 B 537 329 882
Race and Ethnicity
Non-Hispanic White 2162
Q1 - 161 131 200
Q2 - 234 162 339
Q3 —. 375 211 673
Non-Hispanic Black 1197
Q1 :_ 115 090 148
Q2 128 083 198
. . Q3 --— 146 074 290
Hispanic 1020
Q1 - 139 108 177
Q2 - 179 115 276
Q3 -om 249 125 500
Other 1394
Q1 R 195 149 256
Q2 —— 333 205 543
Q3 - 553 253 122
Marriage status
Never married 1799
Q1 - 171 132 221
Q2 —.— 257 163 404
Q3 —.- 434 214 888
Married 3309
Q1 - 183 155 216
Q2 - 291 216 392
o Q3 ——————— 536 3.36 861
Divoiced/separated 665
Q1 - 169 1.15 250
Q2 —. 252 127 500
Q3 - 425 146 126
Poverty
PIR<13 1976
Q1 - 194 147 255
Q2 —— 3.18 196 517
Q3 - 6.05 284 130
PIR 13-349 1952
Q1 - 156 126 193
Q2 - 218 150 3.18
Q3 — 340 188 6.18
PIR 3 5+ 1393
Q1 - 170 135 215
Q2 —— 257 170 386
Q3 —_— 435 230 831
Education
<12y 1060
Q1 - 179 121 265
Q2 —. 279 140 555
Q3 - 503 170 111
12y 1106
Q1 - 164 119 226
Q2 —. 238 115 419
Q3 = 385 159 942
>12y 3607
Q1 - 186 160 2.15
Q2 —— 299 230 3.89
Q3 —_—. 557 370 844
T T T
1 5 10 15
Adjusted Odds Ratio (95% CI)
FIG. 3.

Adjusted odds ratios and 95% confidence intervals for cardiovascular health metrics
associated with usual percentage of calories from ultra-processed foods according to
socio-demographic strata, US women of reproductive age, National Health and Nutrition
Examination Survey 2007-20181.2:3

1 CI: confidence intervals; PIR: poverty-income-index; Q: quartile; UPFs: ultra-processed

foods.

2 Adjusted odds ratios of tertile 1 (T1) vs T3 of 7 cardiovascular health metric scores

(excluding diet component).
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3 Adjusted for age as continuous variable, race-Hispanic origin, education, poverty, marital
status, alcohol consumption, and health insurance.
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Subgroups MPFs Participants Adjusted Odds Ratio (95% CI)
Age groups
2%-2% 2187
Q1 —a— 067 0.56 0.80
Q2 — 047 034 066
Q3 —. 028 0.16 050
30+ 3586
Q1 —— 059 051 068
Q2 —— 0.37 0.28 049
Q3 - 0.19 0.12 030
Race and Ethnicity
Non-Hispanic White 2162
Q1 —a— 068 057 081
Q2 —. 049 035 068
Q3 —. 0.30 0.17 053
Non-Hispanic Black 1197
Q1 _—— 087 0.70 1.08
Q2 —_—-——— 077 052 1.16
. . Q3 - 065 033 129
Hispanic 1020
Q1 — 069 055 086
Q2 — 050 0.34 0.76
Q3 . 0.33 0.17 064
Other 1394
Q1 —. 041 032 053
Q2 —— 0.19 0.12 031
Q3 -— 006 0.03 0.14
Marriage status
Never married 1799
Q1 —a— 064 051 080
Q2 —. 042 028 065
Q3 —. 023 011 049
Married 3309
Q1 —— 059 051 068
Q2 —— 0.37 0.28 049
o Q3 —— 0.19 0.12 030
Divoiced/separated 665
Q1 —. 058 042 081
Q2 —_—.—— 036 0.19 067
Q3 — 0.17 0.06 051
Povert¥
PIR<13 1976
Q1 — 052 042 066
Q2 —— 029 0.19 045
Q3 - 0.12 0.06 026
PIR 13-349 1952
Q1 B 066 055 081
Q2 —. 046 032 067
Q3 —_— 027 0.15 051
PIR 3 5+ 1393
Q1 —a— 063 0.50 0.79
Q2 — 042 028 064
Q3 —_— 024 012 048
Education
<12y 1060
Q1 —.— 057 039 083
Q2 —_—.——— 035 017 0.71
Q3 —. 0.16 0.05 056
12y 1106
Q1 — 062 049 077
Q2 —a 040 026 061
Q3 —. 021 0.10 044
>12y 3607
Q1 —a— 061 053 0.70
Q2 —a— 040 0.30 051
Q3 - 021 014 033
T T T T T
0.0 0.2 04 06 08 10
Adjusted Odds Ratio (95% CI)
FIG. 4.

Adjusted odds ratios and 95% confidence intervals for cardiovascular health metrics

associated with usual percentage of calories from minimally-processed foods according to

socio-demographic strata, US women of reproductive age, National Health and Nutrition
Examination Survey 2007-20181.2:3

1 CI: confidence intervals; MPFs: minimally-processed foods; PIR: poverty-income-index;

Q: quartile.

2 Adjusted odds ratios of tertile 1 (T1) vs T3 of 7 cardiovascular health metric scores

(excluding diet component).
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3 Adjusted for age as continuous variable, race-Hispanic origin, education, poverty, marital
status, alcohol consumption, and health insurance.
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