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LONGITUDINAL CHANGES IN ALLOSTATIC
LOAD DURING A RANDOMIZED
CHURCH-BASED, LIFESTYLE INTERVENTION
IN AFRICAN AMERICAN WOMEN

Introduction: African American (AA)
women have disproportionately higher
risk of cardiovascular disease than White
women, which may be explained by the
uniquely higher allostatic load (AL) found
in AA women. No studies have tested the
effect of lifestyle interventions on AL in AA
women. Our objectives were to assess the
change in allostatic load following a lifestyle
intervention and explore the roles of life-
style behaviors and socioeconomic factors
on allostatic load change.

Methods: Participants were non-diabetic
(mean age and SD: 48.8+11.2 y) AA
women (n=221) enrolled in a church-
based, cluster randomized trial testing a
standard diabetes prevention program (DPP)
and a faith-enhanced DPP with 4-months
of follow-up. We assessed the relation-
ships of changes in diet, physical activity,
neighborhood disadvantage, individual
socioeconomic factors, and other lifestyle
variables to changes in AL at 4-months using
a multilevel multinomial logistic regression
model.

Results: Average AL decreased (-.13%.99,
P=.02) from baseline to 4-months. After
adjusting for other variables, a high school
education or less (OR:.1, Cl:.02—.49) and
alcohol use (OR: .31, Cl: .09-.99) contrib-
uted to increased AL. Living in a disadvan-
taged neighborhood was responsible for
increased AL, though it was not statistically
significant. There were no statistically sig-
nificant associations between AL and other
health behavior changes.

Conclusions: Lower education levels
may dampen the benefits of lifestyle
interventions in reducing AL. Although a
significant reduction in AL was found after
participation in a lifestyle intervention,
more research is needed to determine
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INTRODUCTION

African American women have
higher rates of cardiovascular risk fac-
tors and >50% higher mortality from
coronary artery disease, stroke, and
congestive heart failure than White
women.' Several models have been
developed to explain this persist-
ing health disparity in the context
of the unique experiences of African
American women. One model, the
“Superwoman Role,” describes the
multiple, demanding roles that Afri-
can American women are expected to
fulfill in response to historical oppres-
sion, which bear the consequent risk
of internalizing stress and developing
coping behaviors that are harmful to
health.?* Geronimus posited that the
health of African American women
may worsen earlier in life than White
women due to enduring chronic so-

cioeconomic stressors.? Both of these
models share elements with the theo-
ry of allostatic load, which describes
the physiologic toll of adapting to
chronic and significant stressors, like
individual socioeconomic and neigh-
borhood disadvantage.”” Allostatic
load has been shown to be higher
in African American women than in
White women.” The high allostatic
load found in African American wom-
en is theorized to predispose women
to chronic illnesses, such as cardio-
vascular disease, at an earlier age.®

The role of lifestyle behaviors in
chronic disease such as cardiovascular
disease and type 2 diabetes is well-
documented and has been the foun-
dation of lifestyle interventions that
emphasize weight loss, heart-healthy
nutrition, and physical activity.” The
diabetes prevention program (DPP)
has been found to effectively reduce

how lifestyle behaviors and socioeconomic
factors influence AL in AA women. Ethn
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weight and cardiovascular disease risk
factors in African Americans in faith-
based locales like churches, which
have served as culturally relevant
agents of social change and commu-
nity resources, especially among Af-
rican American women.'® However,
few studies have described the impact
of lifestyle behaviors on allostatic
load in African American women. A
healthy lifestyle score (composed of
physical activity, diet, smoking, social
support, and sleep) was associated
with lower allostatic load in Puerto
Ricans.!! Mexican American women

1he high allostatic
load found in African
American women is
theorized to predispose
women to chronic illnesses,
such as cardiovascular

disease, at an earlier age.®

who met guidelines for moderate or
vigorous physical activity and a multi-
ethnic sample of midlife women who
reported more leisure-time physi-
cal activity had lower allostatic load
in cross-sectional studies.'>"® Diets
high in fat were associated with some
metabolic biomarkers of allostatic
load in midlife Korean women and
Puerto Rican adults.'*" Health be-
haviors (diet, physical activity) have
shown inconsistent roles as mediators
between allostatic load or cumula-

tive biological risk and neighborhood
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disadvantage in African Americans.>®

To our knowledge, existing re-
search has not investigated the lon-
gitudinal change in allostatic load
in African American women follow-
ing a lifestyle intervention. Using
the Better Me Within (BMW) pro-
gram, our aims were to: 1) evaluate
whether there is change in allostatic
load following exposure to a church-
based, diabetes prevention program;
2) explore the individual roles of
health behavior changes to change
in allostatic load; and 3) evaluate
how socioeconomic (SES) variables
including neighborhood SES influ-
ence these relationships. We further
evaluated if providing a faith-en-
hancement to the diabetes prevention
as part of the BMW program had any
additional benefit on allostatic load.

METHODS

Data for this study were obtained
from baseline and 4-month data of
the BMW program, a cluster, ran-
domized controlled trial that evalu-
ated a faith-enhanced DPP (FDPP)
compared with a standard DPP
(SDPP) in 11 churches on weight re-
duction in African American women
with a BMI >25 in 11 churches. Data
collection methods, study groups
(FDPP and SDPP), and eligibility
for BMW are described elsewhere.!®
Briefly, trained staff collected socio-
economic, health behavior, biomark-
er, and psychosocial data at baseline
and 4-month intervals from Febru-
ary 2014-October 2016. The 221
eligible participants, of 333 women
screened, resided in 148 census tracts
in the Greater Dallas area. All par-
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ticipants provided informed consent.
The Institutional Review Board at
The University of North Texas Health
Science Center approved this study.

Measures

Allostatic Load Score

Allostatic load was operational-
ized using the quartile method and 9
biomarkers: body mass index (BMI),
waist circumference, high-density li-
poprotein (HDL), total cholesterol/
HDL ratio, triglycerides, glycosyl-
ated hemoglobin Alc (HbAlc), sys-
tolic blood pressure, diastolic blood
pressure, and salivary cortisol with
possible scores ranging from 0-9.
Saliva was collected approximately
1-4 hours after awakening and was
transformed using 2 different wake-
up times based on the collection
time.'® For participants who reported
taking medication for hypercholester-
olemia, hypertension, or prediabetes,
their corresponding biomarkers were
considered as high-risk, irrespec-
tive of numerical value.” The high-
risk threshold at baseline for each
biomarker was used to determine
high-risk at the 4-month interval,
reported previously.”** A change in
AL score from baseline to 4-months
was categorized as “decreased,” “un-
changed,” or “increased,” and used
as the outcome variable in analyses.

Health Bebaviors

Diet was assessed using a food-
frequency questionnaire developed
for African Americans in the South
and scored using the healthy eat-
ing index, HEI-2015.2"** HEI-2015
was developed to evaluate adherence

to the 2015 US Dietary Guidelines



for Americans and uses 13 nutrition
components, summed for a total
score of 0-100.* Alcohol consump-
tion in the past 30 days (yes, no)
and tobacco use (current, former,
never) were self-reported by survey
at baseline and 4-months follow-up.
Participants’ weekly physical activ-

ity were self-reported in minutes.”**

Intervention

Participants in this study were
categorized based on the type of in-
tervention received: FDPP or SDPP,
which were both delivered in church
settings and have been described
previously.'® Briefly, the SDPP de-
livered the standard CDC-approved
DPP, while the FDPP provided a
faith-enhanced curriculum in addi-
tion to the standard DPP. Both pro-
grams were delivered by peer leaders.

Neighborhood Disadvantage

The methods on determining
neighborhood disadvantage in the
BMW study have been described
elsewhere.” In short, we used explor-
atory principal component analysis of
10 neighborhood factors on the cen-
sus-tract level from the 2015 Ameri-
can Community Survey (households
living in poverty, households receiv-
ing public assistance, unoccupied
housing units, renter—occupied hous-
ing, households living in the same
house 5 years ago, occupied hous-
ing units with no vehicle, occupied
housing units with more than 1 per-
son per room, adults aged >25 years
without a high school diploma or
equivalent, unemployed individuals
aged >16 years in the civilian work
force, and female-headed house-

holds). We used the median value of
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the first principal component to di-
chotomize a participants neighbor-
hood as more or less disadvantaged.

Individual Socioeconomic Factors
Participants’ household income
(<$25,000, $25,000-$49,999,
$50,000-$74,999, and =2$75,000)
and highest level of educational at-
tainment (<high school diploma or
equivalent, some college or a tech-
nical degree, and college degree or
more) were self-reported at baseline.

Perceived Stress

Perceived stress was measured with
the 10-item Perceived Stress Scale,
using 5-point Likert scales ranging
from 0-4 for a total score of 0-40.%

Statistical Analysis

Changes in a subject's AL score
was the outcome variable in our
study, categorized as “decreased”, “un-
changed”, or “increased” at 4-months
compared with baseline. Health be-
havior and demographic character-
istics were summarized using mean,
standard deviation, and percentages.
Statistical comparisons between con-
tinuous variables were carried out
using t-test and paired t-test for nor-
mally distributed variables, Kruskal-
Wallis test and Wilcoxon rank sum
test for non-normal variables, and
chi-square test and McNemar’s test
for categorical variables. Adjusted ef-
fects of the covariates on changes in
AL score were estimated using multi-
level multinomial logistic regression.

Complete case analyses were car-
ried out for the descriptive statistics
and univariate comparisons. Ap-
proximately 17% (n=37) of the par-

ticipants were lost to follow-up at
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4-months and few of the study vari-
ables were affected by missingness.
Little’s test confirmed that the data
were missing completely at random
(MCAR) (P=.124).%° Also, there were
no monotonic patterns in the miss-
ing values. Therefore, it was impera-
tive to estimate the missing values to
attain the required statistical power
for a null hypothesis significance test
and to reduce bias that might have
incurred from list-wise deletion. A
fully conditional specification (FCS)
method was used to estimate a set
of 20 multiply imputed datasets.

A two-level hierarchical multi-
nomial logistic regression model was
used for adjusted analysis to account
for cluster randomization and the
church-level correlation ICC = .054).
The level-1 model estimated the fixed
effects of covariates on changes of AL
score at the individual level. As shown
in Figure 1,arandom intercept was es-
timated for each church at the level-2
model. Findings from the univariate
analysis and results from the previous
study were used as a guiding tool for
variable selection in the multivari-
able model.?° Each of the conclusions
about the statistical significance was
drawn at a 5% level of significance.
SAS version 9.4 (SAS institute Inc,
2013) was used for data analysis.

RESsuULTS

Characteristics of the
Participants

Eleven churches enrolled in the
BMW trial, where 221 participants
(mean age 48.85 years) received the

16-week intervention. Six churches in

the FDPP had 119 total participants,
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Level 1 model (between subject effect):

Pr(Rij = decrease) d
M = log ; = Bo; + Z B Xik -
Pr(Rl-j = mcrease)
k=1

p

Pr(R;; = unchanged)

N2ij = log e = Poj + ZﬁZkXikj'
Pr(R;; = increase) k=1

Level 2 model (church effect):
Boj = Yoo + Uoj;j = 1,2,..,11 churches.
Bik = Viko; fork = 1,2, ..., p covariates.

Bokx = Vako; fork = 1,2, ...,p covariates.

u0j~N(0, vj); for jth church.

Here, Rjj represents the category of the outcome variable (decreased/unchanged/increased
allostatic load score) of subject i at the church j. The two equations in the level-1 model
correspond to the log odds (74;;) of a decrease in comparison to an increase in allostatic load
score at 4-months and the log odds (7),;;) of an unchanged vs. an increase in allostatic load score
at 4-months for subject i at the church j after adjusting for the effect of k covariates. AlsoS;y is
the average effect on log odds (7,;;) for the kth covariate (X;y ;) for the ith subject at jth church.
The level-2 model, B is the adjusted effect of j" church. We assume that u, j(~N(0,v;)) is the
level-2 error term representing a unique effect associated with church j.

Figure 1. Two-level hierarchical multinomial logistic regression model showing cluster randomization and church-level

correlation

and the remaining five churches in
the SDPP had 102 participants. Ta-
ble 1 presents baseline demographic,
socioeconomic, and health behavior
characteristics. Average age, baseline
weight, and baseline BMI of the par-
ticipants were similar in the two in-
tervention groups (SDPP vs FDPP).
However, average baseline AL score
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was significantly higher for the partic-
ipants randomized to the SDPP than
those in the FDPP (P<.01). Educa-
tion level and annual household in-
come of the FDPP participants were
significantly higher than those in the
SDPP group (P<.01 and P<.01, re-
spectively). Participants in the SDPP
group were almost two times more
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likely to be smokers than those in the
FDPP group (25% vs 12%) (P<.05).

AL Score and Behavioral
Factors

Table 2 shows participants’ health
behavior changes from baseline to
4-months. Table 3 shows AL biomark-
er changes from baseline to 4-months
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Table 1. Baseline demographic, socioeconomic, and health behavior characteristics by intervention conditions of the

participants, n = 2212 (15, 19)

N

Age, mean (SD)

Allostatic load score, mean (SD)
Weight (Ib), mean (SD)

BMI (Kg/m?), mean (SD)

Level of education

High school or less, n (%)
Technical degree or some college, n (%)
College degree or more, n (%)
Household annual income
<$25,000
$25,000 - $49,999
$50,000 - $74,999
>$75,000
Smoking status
Never, n (%)
Current or former, n (%)
Alcohol consumption in last 30 days
Yes, n (%)
No, n (%)

Living in a more disadvantaged neighborhood

Yes, n (%)
No, n (%)

Stress, mean (SD)

All Faith-enhanced DPP Standard DPP P
221 119 102
48.84 (11.24) 48.03 (10.27) 49.80 (12.28) .2533b
2.31(1.69) 2.00 (1.56) 2.67 (1.77) .0032¢
215.07 (50.45) 212.3 (47.75) 218.3 (53.47) .3804°
36.7 (8.43) 36.01 (7.70) 37.43(9.17) 21230
<.00014
32 (15.38) 7 (6.19) 25(26.32)
76 (36.54) 35 (30.97) 41 (43.16)
100 (48.08) 71 (62.83) 29 (30.53)
.0002¢
40 (19.23) 12 (10.71) 28 (29.17)
68 (32.69) 37 (33.04) 31(32.29)
47 (22.60) 23 (20.54) 24 (25.00)
53 (25.48) 40 (35.71) 13 (13.54)
.0167¢
170 (81.73) 99 (87.61) 71 (74.74)
38 (18.27) 14 (12.39) 24 (25.26)
.8564
112 (54.63) 60 (54.05) 52 (55.32)
93 (45.37) 51 (41.95) 42 (44.68)
<.00014
107 (50) 41 (35.65) 66 (66.67)
107 (50) 74 (64.35) 33(33.33)
15.46 (6.90) 15.95 (7.27) 15.88 (6.42) .2746P

a. Complete case analysis. Some variables had missing values (0% to 7%).

b. P was calculated from t-test.
c. P was calculated from Kruskal-Wallis test.
d. P was calculated from Chi-square test.

and thresholds to determine high-risk
values for each biomarker. The aver-
age AL score (mean+SD) decreased
by .13+£.99 units from baseline to
4-months (P=.02). Two-thirds of the
participants observed a reduction
in AL score at 4-months from base-
line, whereas one-fifth observed an
increase. Participants showed signifi-
cant improvements in health behav-
iors related to cardiovascular health
at 4-months. Participants’ individual
average energy, fat, and sodium in-
take decreased by 707.73+1447.05
calories (P<.01), 31.03+69.76 grams
(P<.01), and 1035.53+2172.59 mil-
ligrams (P<.01, results not shown),
respectively. Compared with baseline,
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on average, participants had increased
their individual weekly physical activ-
ity by 118.12 + 316.97 minutes at
4-months (P<.01; results not shown).
There were no changes in alcohol use,
smoking, or average perceived stress
score from baseline to 4-months.

Univariate Analyses to Detect
the Association of Covariates
with AL Score

Table 4 presents the association
of demographic, socioeconomic,
and behavioral factors with changes
in AL score at 4-months compared
with baseline. Participants with
at least a college degree were more

likely (36%) to have lower AL score

compared with participants with a
high school degree or less (30%).
More participants in the SDPP in-
tervention had reduced AL score
than the FDPP arm (43% vs 27%
and average reduction .23+.94 vs
.03+1.04, respectively). However,
participants in SDPP started with a
higher level of AL score at baseline
than those in FDPP and remained
at a higher level at 4-months (SDPP:
2.7+1.77 and 2.43+1.64 and FDPP:
2.0£1.56 and 1.97+1.55 at base-
line and 4-months, respectively).
For each of the AL change catego-
ries, FDPP participants had a lower
mean AL score than those in SDPP.

Participants’ diet improved from
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Table 2. Changes in physiological and health behavioral variables at 4-months in comparison with baseline, N=2212

N
Allostatic load, mean (SD)
Diet, mean (SD)
Energy, Kcal
Fat, g
Sodium, mg
Healthy Eating Index (HEI), mean (SD)
Physical activity, # active min/wk, mean (SD)

Alcohol consumption; at least one drink in last 30 days, n (%)

Yes
No
Smoking, n (%)
Never
Former/current
Stress, mean (SD)

Baseline 4-months P
214 169

2.31(1.69) 2.18 (1.61) .0216°
2507.47 (1657.45) 1709.26 (1097.71) <.0001¢
109.92 (71.28) 75.76 (57.02) <.0001¢
3939.88 (2568.96) 2789.35 (1750.20) <.0001¢
54.20 (11.70) 61.52 (9.94) <.0001¢
115.47 (155.05) 233.59 (308.00) <.0001¢
.5900¢

80 (51.28) 83 (53.21)

76 (48.72) 73 (46.79)
47954

135 (83.85) 133 (82.61)

26 (16.15) 28 (17.39)
15.46 (6.90) 14.78 (6.51) 2116¢

a. Complete case analysis. Some variables had missing value (0% to 27%).
b. P was estimated for the difference of baseline and 4-month allostatic load score using Wilcoxon sign rank test (nonparametric) due to violation of normality assumption.
c. P was estimated for the difference of baseline and 4-month measures using paired t-tests.

d. P was estimated for the difference of baseline and 4-month measures for paired data using McNemar’s test.

baseline to 4-months, as reflected in
the greater HEI-2015 score (Table
2) but was not significantly associ-
ated with changes in AL score. De-
spite improved physical activity at
4-months compared with baseline
(increased by 118.12 minutes on av-
erage), change in physical activity was
not associated with reduced AL score.

Participants who lived in a more

disadvantaged neighborhood had
a higher AL score at baseline than
their counterparts, 2.63+1.75 vs
1.95£1.60 (P<.01). Consequently,
the likelihood of observing a reduc-
tion in AL score was slightly higher
for participants living in more disad-
vantaged neighborhoods than those
who were living in less disadvan-

taged neighborhoods (37% vs 32%).

Though the unadjusted analysis did
not find a statistically significant as-
sociation between alcohol consump-
tion and change in AL score, partici-
pants who did not consume alcohol
in the past 30 days were more likely
to have decreased AL score than
those who drank alcohol at least
once in the past 30 days at base-
line or at 4-months (37% vs 33%).

Table 3. Descriptive characteristics of allostatic load biomarkers at baseline and 4-months

Allostatic load biomarkers High-risk quartile threshold® Baseline

4-months

Median (Q1°, Q39

Median (Q1, Q3)

Systolic blood pressure >138.50 125.50 (114.50, 138.50)
Diastolic blood pressure >89.00 81.50 (75.00, 89.00)
Salivary cortisol >5.51 4.04 (2.86, 5.51)
Body mass index >40.80 34.54 (31.07, 40.59)
Waist circumference >45.25 40.63 (36.70, 45.13)
High-density lipoprotein (HDL) <46.00 54.00 (46.00, 66.00)
Total cholesterol/HDL >3.77 3.15(2.73, 3.77)
Triglycerides >140.00 95.00 (71.00, 140.00)
Glycosylated hemoglobin A1c >6.40 5.90 (5.60, 6.40)

122.25 (112.25, 132.25)
79.50 (72.75, 85.50)
4.14 (2.91, 5.82)
34.02 (30.02, 40.14)
39.00 (35.50, 42.87)
51.00 (44.00, 61.00)
3.14 (2.70, 3.76)
85.50 (66.00, 116.00)
5.80 (5.40, 6.20)

a. The high-risk quartile is the highest quartile within the study sample for each biomarker with exception to HDL, for which the high-risk quartile is the lowest quartile

within the study sample.
b. Q1, First quartile.
c. Q3, Third quartile.
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Table 4. Univariate analysis of demographics and behavioral change variables by the change of allostatic load score, N=2212

Allostatic load score
Intervention
Faith-enhanced DPP
Standard DPP
Age (year)
Weight loss (Ib)
Level of education
<High school
Technical degree or some college
>College degree
Household income
<$25,000
$25,000 - $49,999
$50,000 - $74,999
>$75,000
Change in diet (4-months — baseline)
Energy (Kcal)
Fat (g)
Sodium (mg)
Change in healthy eating index
Increase in physical activity (min/wk)©
Alcohol consumption?
Yes (at baseline or 4-months)
No (not at baseline, 4-months)
Smoking
Never (not at baseline, 4-months)

Former/current (either at baseline or 4-months)

Living in a more disadvantaged neighborhood
Yes
No

Change in stress (4-months — baseline)

Change of allostatic load score, baseline to 4-months p°
Decrease No change Increase
Mean (SD)/ n (%) Mean (SD)/ n (%) Mean (SD)/ n (%)
58 (34.32) 80 (47.34) 31(18.34) .0361
24 (26.67) 47 (52.22) 19 (21.11) 1437
34 (43.04) 33 (41.77) 12 (15.19) '
48.92 (11.77) 49.31 (11.73) 50.21 (10.53) 9344
6.53(9.13) 3.78 (6.80) 5.37 (6.79) 1919
8(29.63) 10 (37.04) 9(33.33)
21 (33.87) 28 (45.16) 13 (20.97) 1854
26 (36.11) 37 (51.39) 9 (12.50)
14 (40.00) 16 (45.71) 5(14.29)
21 (38.89) 22 (40.74) 11 (20.36) 6394
12 (34.29) 14 (40.00) 9 (25.71) '
9(24.32) 22 (59.46) 6(16.22)
658.42 (1250.25) 803.71 (1766.66) 573.92 (848.43) .8185
33.60 (54.52) 36.51 (74.47) 15.98 (78.14) .5644
1069.99 (1920.86) 1089.54 (2640.51) 869.60 (1254.97) .8762
7.38 (11.73) 5.81 (11.71) 4.98 (11.34) 9319
116.04 (237.05) 84.25 (187.78) 75.60 (247.09) 4660
32 (32.65) 42 (42.86) 24 (24.49) 1361
18 (37.50) 25 (52.08) 5(10.42) '
31 (31.00) 47 (47.00) 22 (22.00) 4425
14 (45.16) 12 (38.71) 5(16.13) '
30 (37.04) 33 (40.47) 18 (22.22) 3961
26 (32.10) 42 (51.85) 13 (16.05) '
-1.14 (6.79) -.09 (5.23) -1.10(7.72) .8450

a. Complete case analysis. Some variables had missing value that ranges from 0% to 27%.
b. P values were estimated from multilevel multinomial logistic after adjusting for the random effect of churches.
c. Increase in physical activity from baseline to 4-months (# of active minutes per week).

d. At least one drink in last 30 days.

Multivariable Effect of
Socioeconomic Characteristics
and Health Behaviors on
Changes in AL Score at
4-Months in Comparison with
Baseline

Table 5 presents the adjusted ef-
fect of socioeconomic status, demo-
graphic characteristics, and health
behavior change on changes in AL

score. Adjustment for baseline AL
score did not significantly change the
analysis results and was excluded in
the final analysis (results not shown).
Participants in the FDPP arm had
significantly lower adjusted odds ra-
tios for the effects of a decrease in AL
score than an increase in compari-
son with the participants in SDPP
(OR=.26;95% CI = (.08, .87)). Odds

of maintaining the same AL score vs
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an increase were lower for FDPP par-
ticipants than SDPP; however, the
association was not significant in the
adjusted model. Education level was
significantly associated with changes
in AL score. After adjusting for other
variables, participants with a high
school degree or less had significantly
lower odds of decreased or unchanged
AL score than increased score, com-
pared with participants with a col-
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Table 5. Adjusted effect of socioeconomic status, demographic characteristics, and health behavior on changes in allostatic
load score (AL) from baseline to 4-months, N=221

Decreased vs increased AL*

Unchanged vs increased AL

Estimate (SE) P Odds ratio (95% Cl) Estimate (SE) P Odds ratio (95% CI)
Intercept 3.20(1.65) .054 3.27 (1.54) .035
Intervention
Faith-enhanced DPP -1.35(.62) .031 .26 (.08,.87) -.78 (.58) 181 .46 (.15, 1.43)
Standard DPP Reference
Age -.01 (.02) .819 .99 (.95, 1.03) .01 (.02) 915 1.01 (.97, 1.05)
Increased physical activity .01 (.08) .982 1.01 (.86, 1.18) -.02 (.07) .809 .98 (.85, 1.12)
Level of education
<High school -2.35 (.84) .005 .1(.02, .49) -2.02 (.78) .010 .13 (.03, .61)
Technical degree or some college -1.01(.62) 101 36 (.11,1.23 -.81 (.59) 171 A5 (.14, 1.41)
>College degree reference
Household income
<$25,000 .99 (.85) 246 2.68 (.51, 14.24) .53 (.80) 510 1.7 (.35, 8.15)
$25,000 - $49,999 .39 (.69) 571 1.48 (.38, 5.71) -.16 (.61) .793 .85 (.26, 2.82)
$50,000 - $74,999 -.12 (.68) .860 .89 (.23, 3.36) -.55 (.64) .387 .58 (.16, 2.02)
>$75,000 reference
Increased Healthy Eating Index .02 (.02) 404 1.02 (.98, 1.06) .01 (.02) .587 1.01 (.97, 1.05)
Alcohol consumption?
Yes© -1.18 (.60) .048 .31 (.09, .99) -1.16 (.54) .033 31 (.11, .90)
Nof reference
More disadvantaged neighborhood
Yes -.50 (.54) .352 .61 (.21, 1.75) -.65 (.51) 202 .52 (.19, 1.42)
No reference

. Reported either at baseline or 4-months
Reported neither at baseline nor at 4-months.

S0 00 T

. Column presents the odds of decreased allostatic load score versus the odds of increased allostatic load score.
. Column displays the odds of unchanged allostatic load score versus the odds of increased allostatic load score.
. Increased physical activity from baseline to 4-months in active hours per week

. Alcohol consumption: at least one drink in last 30 days.

lege degree or more. Similar, though

non—signiﬁcant, associations were
observed for participants with a tech-
nical degree compared with the par-
ticipants with a college degree. Partic-
ipants who reported alcohol use had
significantly lower odds of observing
decreased or unchanged AL score
than increased score in comparison
with those who reported no alcohol
use, adjusting for other variables. Liv-
ing in more disadvantaged neighbor-
hoods was inversely associated with
the odds of reduced or unchanged
AL score than an increase after ad-
justing for other variables. However,

the associations were not significant.
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The strength of association for
age, increased physical activity, an-
nual household income, and in-
creased HEI-2015 in AL score were
weak and statistically insignificant.
To test whether the sample size was
adequate to detect a statistically sig-
nificant association between neigh-
borhood disadvantage and AL score,
a post hoc power analysis was per-
formed and suggested that a sample
size of 221 had the statistical power
of .40 in the presence of other vari-
ables in the model. To attain the sta-
tistical power of .80, a sample size
of 576 would have been required. A
statistically significant difference was

observed between SDPP and FDPP
in terms of educational status, an-
nual household income, smoking
status, and proportion of participants
living in the disadvantaged neigh-
borhood due to cluster randomiza-
tion (Table 1). However, none of the
interaction effects of each of these
covariates with intervention condi-
tions were found significant in the
adjusted model [results not shown].

DiscussioN

In this study, we found that AL
score decreased from baseline to
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4-months among African Ameri-
can women who participated in the
diabetes prevention program held in
a church-based setting. Though we
demonstrated that allostatic load is
modifiable, lifestyle behavior changes
(diet and physical activity) were not
strong predictors of the change in al-
lostatic load. However, participants
with a high school education or less
and those who reported alcohol use
had a higher likelihood of greater al-
lostatic load at 4-months follow-up.
Women who lived in more disadvan-
taged neighborhoods had a statistical-
ly non-significant trend of increased
or unchanged allostatic load. Partici-
pants in the SDPP intervention had
greater likelihood of decreased allo-
static load at 4-months than those in
the FDPP intervention, though SDPP
participants had higher allostatic load
at baseline. Overall, this study pro-
vides longitudinal data on lifestyle
behaviors and demographic vari-
ables in an intervention on allostatic
load in African American women.

Consistent with our study’s re-
sults, Upchurch, Stein et al observed
a higher slope of increased allostatic
load over eight years among middle-
aged women with lower education,
higher perceived stress, lower income,
African American race, and experi-
enced discrimination. Our results
were also consistent with Bo et al, in
which metabolic syndrome biomark-
ers were significantly reduced over
the course of a lifestyle intervention
in Italian adults, but were significant-
ly affected by low education level.”

Though neighborhood disadvan-
tage was not statistically significant
in our study, its direction is similar to
previous literature of other minority
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groups, which found that the DPP
for American Indians and Alaska
Natives had suboptimal outcomes
in disadvantaged neighborhoods.”®
Other longitudinal studies also ob-
served greater increases in allostatic
load among African American youth
who lived in neighborhoods with
higher concentrations of neighbor-
hood poverty if youth did not receive
high levels of emotional support.”’
Another study found that adults who
experienced low SES in childhood
and had lower allostatic load in adult-
hood were more likely to maintain
“shift and persist” resiliency, charac-
terized by adaptation to stressors and
focus on the future.® Corresponding-
ly, Woods-Giscombe and Black offer
promising support for incorporating
mindfulness and resilience training
into health interventions to more
specifically address allostatic load in
African American women.” While
our study did not examine coping
behaviors relative to identity, future
research may benefit from studying
how the Superwoman Role identity
and its associated stressors may con-
tribute to allostatic load. Further, the
DPP includes stress reduction and so-
cial support components that may be
associated with reduced allostatic load
in our study. In our sample of African
American women, low educational
attainment may blunt the health-
promoting effects associated with the
DPP or may require the addition of
resiliency-promoting tools to reduce
this chronic socioeconomic disparity.

The findings that improved diet
and greater physical activity were not
correlated with lower allostatic load
are in contrast with other studies’ con-
clusions. However, most of the stud-

Ethnicity & Disease, Volume 29, Number 2, Spring 2019

ies that found an association between
allostatic load and physical activity or
nutrition were cross-sectional, includ-
ed other ethnicities, and measured
behaviors with more rigorous meth-
ods, such as metabolic equivalents or
surveys validated with accelerometers
for physical activity. """ In contrast,
the MESA study, using a large and
longitudinal, multiethnic sample of
middle-age and older adults, tested
clusters of allostatic load domains and
found that physical activity and low
to moderate drinking behaviors were
individually associated with allostatic
load clusters with higher metabolic

In this study, we found
that AL score decreased
from baseline to 4-months
among African American
women who participated
in the diabetes prevention
program held in a church-
based setting.

and blood pressure biomarkers.”
Our study was consistent with one
cross-sectional study on depression
that did not find an association be-
tween physical activity and allostatic
load.?? Schulz et al® similarly did not
find relationships between allostatic
load and physical activity (measured
in METs) and Healthy Eating In-

dex in a multiethnic, cross-sectional
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sample in Detroit in the context of
neighborhood poverty. Barber et al’
explained that lifestyle behaviors may
represent one pathway mediating the
relationship between neighborhood
disadvantage and allostatic load,
which may not be the predominant
pathway in our sample of overweight
and obese African American women.

The trend of a higher likelihood to
have the same or increased allostatic
load among women who reported
alcohol use differs from previous lit-
erature of neighborhood disadvan-
tage. One multiethnic, cross-sectional
study found that alcohol use was as-
sociated with lower allostatic load,®
while another longitudinal study
in African American youth found
that binge-drinking was not associ-
ated with allostatic load.”” We did
not characterize how much alcohol
was consumed, and this trend may
reflect greater initial stress prompt-
ing alcohol use as a coping mecha-
nism during the follow-up period.
Our study suggests that alcohol use
may diminish the benefits of a life-
style intervention on allostatic load.

The trend of greater likelihood to
have increased allostatic load among
those in the FDPP intervention arm
is likely a result of cluster random-
ization. Those in the SDPP arm had
disproportionately higher baseline
allostatic load, were more likely to
live in disadvantaged neighborhoods,
have lower incomes, be current/for-
mer smokers, and have less educa-
tion than those in the FDPP arm.

Our study has several strengths. To
our knowledge, this study is the first
to assess allostatic load changes dur-
ing a lifestyle intervention in African
American women. We tested multiple
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domains of possible predictors for
change in allostatic load, including
health behaviors and both individual
and neighborhood socioeconomic fac-
tors. We also evaluated the potential
of two diabetes prevention programs,
a standard DPP and a faith-enhanced
DPP, to improve allostatic load in
community-based settings. By study-
ing allostatic load changes in women
who lived in disadvantaged neighbor-
hoods, we tested whether health be-
haviors could attenuate the weather-
ing of socioeconomic disadvantage.

Our study also has several limita-
tions. First, our sample size was rela-
tively small (N=221) and lacked the
statistical power to adequately test
the association of neighborhood dis-
advantage with allostatic load change.
Also, a substantial amount of data
were missing (17%), requiring impu-
tation. Second, we cannot attribute
allostatic load change directly to the
lifestyle intervention, since we did
not have a control group for compari-
son. Third, the temporal interval we
measured may have been too short to
demonstrate the full impact of life-
style behavior changes and other so-
cioeconomic factors on allostatic load.

CONCLUSION

Our research has implications for
future allostatic load research. Our
study found significant reductions of
allostatic load among African Ameri-
can women during a lifestyle inter-
vention. Future studies may need to
incorporate a longer follow-up du-
ration, process measures to capture
detailed information on changes in
lifestyle behaviors during the inter-

Ethnicity & Disease, Volume 29, Number 2, Spring 2019

vention, analysis of allostatic load
clusters, and more robust measures
of physical activity, such as an accel-
erometer, and diet, such as multiple
pass 24-hour dietary recalls. Larger
studies that evaluate additional con-
structs such as resiliency may iden-
tify the mechanisms by which allo-
static load is reduced. This study also
demonstrates  that socioeconomic
variables, especially educational at-
tainment, persisted through the life-
style intervention and differentially
affected

Consequently, in pursuit of health

allostatic load outcomes.

equity, we should pursue both struc-
tural and community-based inter-
ventions

that specifically address

these socioeconomic barriers to

health in African American women.
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