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Abstract

Background Physical activity promotes health and is particularly important during middle and older age for decreas-
ing morbidity and mortality. We assessed the correlates of changes over time in moderate-to-vigorous physical activ-
ity (MVPA) in Hispanic/Latino adults from the Hispanic Community Health Study/Study of Latinos (HCHS/SOL: mean
[SD] age 49.2 y [11.5]) and compared them to a cohort of primarily White adults from the Framingham Heart Study
(FHS: mean [SD] 46.9 y [9.2)).

Methods Between 2008 and 2019, we assessed accelerometry-based MVPA at two time points with an average
follow-up of: 7.6 y, SD 1.3 for HCHS/SOL, and 7.8y, SD 0.7 for FHS. We used multinomial logistic regression to relate
socio-demographic and health behaviors with changes in compliance with 2018 US recommendations for MVPA
from time 1 to time 2 (remained active or inactive; became active or inactive) across the two cohorts.

Results In HCHS/SOL mean MVPA was 22.6 (SD, 23.8) minutes at time 1 and dropped to 16.7 (19.0) minutes at time 2.
In FHS Mean MVPA was 21.7 min (SD, 17.7) at time 1 and dropped to 21.3 min (SD, 19.2) at time 2. Across both cohorts,
odds of meeting MVPA guidelines over time were about 6% lower in individuals who had lower quality diets vs.
higher, about half in older vs. younger adults, about three times lower in women vs. men, and 9% lower in individu-
als who had a higher vs. lower BMI at baseline. Cohorts differed in how age, gender, income, education, depressive
symptoms, marital status and perception of general health and pain associated with changes in physical activity.

High income older Hispanics/Latino adults were more likely to become inactive at the follow-up visit as were HCHS/
SOL women who were retired and FHS participants who had lower levels of education and income. Higher depres-
sive symptomology was associated with becoming active only in HCHS/SOL women. Being male and married
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was associated with becoming inactive in both cohorts. Higher perception of general health and lower perception
of pain were associated with remaining active only in FHS adults.

Conclusions These findings highlight potentially high-risk groups for targeted MVPA intervention.

Keywords Moderate-to-vigorous physical activity, Physical activity, Hispanics/Latinos, Accelerometry, Longitudinal

change

Background
It is well known that physical activity promotes health
and longevity and that it is particularly important during
middle and older age for slowing senescence and decreas-
ing morbidity and mortality [1-3]. The Hispanic/Latino
population in the US is of great scientific interest because
they are the largest minority population in the US and
have high levels of risk factors for cardiometabolic dis-
ease (such as high rates of diabetes) [4, 5]. As physical
activity may be a low cost strategy to mitigate these risk
factors [6], this is a unique opportunity to study physical
activity longitudinally in this under-studied population.
We conducted a longitudinal study to assess the corre-
lates of physical activity patterns over time in Hispanic/
Latino adults from the Hispanic Community Health
Study/Study of Latinos (HCHS/SOL) and compared
them to a primarily non-Hispanic cohort (comprised
primarily of White adults) enrolled in the Framingham
Heart Study (FHS). Prior studies in HCHS/SOL and
FHS have indicated that lower levels of sedentary behav-
ior as well as higher levels of physical activity and steps
are independently associated with more favorable lipids,
lower inflammation, and risk of diabetes, particularly in
specific sub-cohorts defined by age and glycemic sta-
tus with effects more robust in older participants and
those with greater glucose dysregulation [3, 7-9]. Here
we describe socio-cultural and biobehavioral corre-
lates associated with change in moderate-to-vigorous
physical activity in the two cohorts. Prior studies indi-
cate age, higher body mass index (BMI), and history of
chronic disease, among others as associated with reduc-
tions in physical activity [10-13]. We assessed change in

moderate-vigorous physical activity (MVPA) and success
in meeting the 2018 US aerobic guidelines for MVPA [14]
at two assessments approximately eight years apart. Our
main goals related to changes in physical activity at two
time points as follows:

(1) Describe changes in MVPA overall and by sex and
age within the two cohorts and

(2) Assess the sociocultural and biobehavioral corre-
lates of change in meeting US guidelines for MVPA
by sex and age within the two cohorts.

We, therefore, sought to identify individual-level soci-
odemographic and health-related characteristics in the
Hispanic/Latino and primarily non-Hispanic popula-
tions that may indicate a propensity for suboptimal
physical activity over time to inform targeted health pro-
motion strategies. A strength of this study is integrating
a prospective framework of physical activity at two time
points.

Methods

Study population

In the HCHS/SOL and FHS cohorts, we evaluated physi-
cal activity patterns with an average follow-up of 7.64
y, SD 1.31 for HCHS/SOL, and 7.83 y, SD 0.70 for FHS
from time 1 to time 2. The first assessment was con-
ducted in 2008-2011 (HCHS/SOL visit 1 and FHS Gen-
eration 3 and Omni 2 cohorts, examination 2), and the
second assessment in 2017-2019 for HCHS/SOL and
2016-2019 for FHS (See Fig. 1). HCHS/SOL is a prospec-
tive population-based study of 16,415 Hispanic/Latino
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2008 2011 2014 2019

SOL V1, FHS Gen 3/0Omni 2 exam 2

SOL V2: 2014-2017, COMPASS (includes CASAS): 2015-2019,

Gen3/0mni2: 2016-2019

Years between HCHS/SOL Time 1 & Time 2: 7.64,SD 1.31
Years between FHS Time 1 & Time 2: 7.83, SD 0.70

Fig. 1 Timeline of physical activity measurements in HCHS/SOL and FHS
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adults aged 18 to 74 years at recruitment who were living
in four US metropolitan areas (Bronx, NY; Chicago, IL;
Miami, FL; and San Diego, CA) [15, 16]. Recruitment was
designed to occur in stable communities to facilitate fol-
low-up and reexaminations. Participants were recruited
using a three-stage probability sample design. Following
standard protocols, a comprehensive battery of inter-
views and a clinical assessment with fasting blood draw
were conducted by trained and certified staff at in-per-
son clinic visits between 2008 and 2011 (V1). The second
visit (V2) period started in October 2014 and concluded
in December 2017. In visit 2, 11,623 cohort members
were reexamined. Participants underwent accelerom-
etry at V1 examinations, and a subset had these repeated
approximately current with V2 (n=4,346). Participants
from the Bronx, Chicago, and Miami sites had repeat
accelerometry performed beginning in 2017 as part of
the Cardiometabolic Outcomes in Multi-ethnic Physi-
cal Activity and Sedentary Behavior Study (COMPASS)
while repeat accelerometry among participants in the
San Diego Field Center was performed beginning in 2015
as part of the CASAS study [17, 18]. Data for daily accel-
erometer-measured moderate-to-vigorous physical activ-
ity (MVPA), sedentary behavior (SB), and light physical
activity (LPA) were recorded for up to 7 days using meth-
ods described in additional detail below.

Recruitment of FHS Gen 3 (N=4,095), the grand-
children of the 1948 Original Cohort [19, 20] was from
2002 to 2005. In 2002-2005 a minority cohort was also
recruited from the Framingham area, the Omni 2 cohort
(N=410) and N=103 participants from the NOS (New
Offspring Spouses) cohort were also included. Annual
contacts were designed to obtain health history updates
and maintain contact information. The initial accelerom-
etry measure that we used in this study was obtained dur-
ing exam cycle 2 (6.5 years after enrollment, 2008—2011)
and again during exam cycle 3 (2016-2019). Overall,
3269 FHS participants attended both exam cycles 2 and
3. After excluding those who did not return their accel-
erometers and/or were non-adherent, 2009 participants
(Gen 3 n=1825, Omni 2 n=156, NOS n=28) had com-
plete accelerometry measurements at both exam cycles.
See Fig. 2a and b.

Accelerometry assessment

At both visits and in both cohorts study participants
were asked to wear an Actical accelerometer (version
B-1; model 198-0200-03 for HCHS/SOL and 198-0200-
00 for FHS) [21] on their hip for one week. Details of the
accelerometer assessment protocols have been reported
previously for FHS [21] and HCHS/SOL [22, 23]. Because
we used the same Actical accelerometers during each
of the repeat measurement waves, we periodically
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recalibrated the devices to prevent drift (too many high
or low counts). Wear time was identified using the Choi
et al. algorithm [24]. Non-wear time was defined as at
least 60 consecutive minutes of zero counts, allowing for
2-min interruption periods; nonwear time was removed
from data processing. Average counts per minute (cpm)
were used to categorize daily minutes in, moderate or
vigorous activity by day. Moderate activity was defined as
1535-3961 cpm and vigorous activity as>3961 cpm [25].
Data from non-adherent participants were excluded,
defined as having fewer than 10 h per day and less than
three days of accelerometry data. In both cohorts, for
those with less than 7 days of wear, we averaged over the
adherent days and extrapolated to estimate MVPA for
7 days. In FHS Gen 3/Omni 2/NOS exam 2, participants
were asked to wear the device 24 h/day, while partici-
pants at other FHS exams and HCHS/SOL were asked to
remove the device for sleep. In FHS, we also removed a
consecutive 6-h sliding window during each 24-h period
which had the lowest total number of accumulated accel-
erometer counts to remove potential sleep time that
was not already removed by the Choi algorithm [24]. In
HCHS/SOL, participants were excluded if the accelerom-
etry data were implausible due to technical issues such as
daily wear more than 24 h.

Covariates and potential correlates

Covariates were defined at the time of the initial accel-
erometry measurement, with a focus on those common
to HCHS/SOL and FHS GEN3/Omni2/NOS which
included socio-demographics such as age, sex, marital
status, education, household income, employment status,
and Hispanic/Latino background. Medical history cor-
relates consisted of BMI, glycemic status (prediabetes,
diabetes), hypertensive status, and cardiovascular disease
(CVD). Health behavior correlates included the Alterna-
tive Healthy Eating Index (AHEI-2010) a measure of diet
quality that was measured in all HCHS/SOL participants,
but only in FHS Gen 3 participants of FHS (i.e. not Omni
2 or NOS). Other variables included smoking, alcohol,
and health care use/health insurance. Alcohol use was
defined as % of participants consuming alcohol at base-
line. We also characterized the use of medications (lipid
and glucose-lowering medications, blood pressure medi-
cations, and non-steroidal anti-inflammatory drugs).
While we did include medications in one of the models,
additional adjustments for medication use did not sub-
stantially modify the coefficients of other covariates nor
were the medications significantly associated with the
outcomes. We therefore only present medications as
descriptive material in Tables 1 and 2. We also present
data related to health insurance as background material.
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a

SOL participants who
attended V1* and V2*
n=4656
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Exclusions
.| n=833 for non-returned

A4

Baseline sample size
n=3823

accelerometers, non-adherence
or wear-time errors

| Exclusions

n=177 for prevalent CVD

v

Analytical sample size
n=3646

b

FHS participants who
attended V1* and V24
n=3269

Exclusions
n=1260 for non-returned
accelerometers or non-adherence**

Baseline sample size
n=2009

Exclusions
n=44 for prevalent CVD

Analytical sample size
n=1965

Fig. 2 a Flow chart for HCHS/SOL. *SOL cohort time 1 (V1) is exam at baseline (2008-2011) and time 2 (V2) is exam at COMPASS and CASAS
(2015-2019). b Flow chart for FHS. *FHS cohort time 1 (V1) is exam cycle 2 (2008-2011) and Atime 2 (V2) is exam cycle 3 (2016-2019). Cohorts are
comprised of Gen, Omni 2 and NOS. **Participants were asked to wear the device for 24 h/day and to only remove it when swimming and bathing.
Non-wear time was removed from the data processing and is defined as 60 consecutive minutes of zero counts, allowing for 2-min interruption
periods. Adherence is defined as wearing the device for> 10 h/day for at least 3 days, not including the first day of wear, which was excluded

from the data processing

In both HCHS/SOL and FHS cohorts, variables such
as BMI were repeatedly assessed at scheduled vis-
its however, for some variables such as SF-12 General
Health, it was evaluated only at V1 for HCHS/SOL. In
the fully adjusted Model 3 for both cohorts, change in
BMI and change in work hours were the only variables
that were assessed for change using baseline and fol-
low-up visits. All other variables included in the model
were ascertained at baseline. For analyses related to a
change in work hours in HCHS/SOL, we used the fol-
lowing definitions using variables from V1 & V2:

Decreasing work hours: 'Full-time — Part-time/Not
employed/Retired; *Part-time — Not employed/
Retired; °Not employed — Retired.

Stable work hours: No change in status as Retired;
Not employed; Part-time work; Full-time work.
Increasing work hours: 'Part-time/Not employed/
Retired — Full-time; *Not employed/Retired — Part-
time; °Retired — Not employed. The reason for
including not employed in the “increasing work
hour category” is that we assumed this group of
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Table 1 Unweighted baseline characteristics overall and according to MVPA guidelines at baseline and follow-up among HCHS/SOL
participants

Overall Remained active Became active Becameinactive Remained inactive p-value
N (%) 3823 (100.0) 690(18.1) 367 (9.6) 839(22.0) 1927(50.4)
Age, mean(SD) 49.2(11.5) 45.3(11.6) 47.4(10.89) 48.0(11.7) 51.6(11.2) <0.01
Sex, %Female 2501(65.4) 341(494) 229(62.4) 487(58) 1444 (74.9) <0.01
BMI, mean(SD) 29.4(5.4) 28.02(4.6) 29.1(5.3) 289(53) 30.1(5.6) <0.01
Change of BMI, mean(SD) 0.3(2.6) 0.5(2.5) 0.2(2.8) 0.5(2.7) 0.2(2.5) <0.01
Center, count (%) <0.01
Bronx 863(22.6) 257(37.2) 82(22.3) 227(27.1) 297(15.4)
Chicago 867(22.7) 155(22.5) 89(24.3) 206(24.6) 417(21.6)
Miami 684(17.9) 58(8.4) 50(13.6) 122(14.5) 454(23.6)
San Diego (CASAS) 1409(36.9) 220(31.9) 146(39.8) 284(33.8) 759(39.4)
Hispanic background, count (%) <0.01
Dominican 37209.7) 99(14.4) 43(11.7) 91(10.9) 139(7.2)
Central American 328(8.6) 48(7) 29(7.9) 7509) 176(9.1)
Cuban 378(9.9) 29(4.2) 22(6) 65(7.8) 262(13.6)
Mexican 1876(49.1) 325(47.2) 195(53.1) 408(48.7) 948(49.2)
Puerto Rican 523(13.7) 126(18.3) 34(9.3) 125(14.9) 238(12.4)
South American 257(6.7) 37(54) 31(84) 57(6.8) 132(6.9)
Other or more than one heritage 85(2.2) 25(3.6) 13(3.5) 16(1.9) 31(1.6)
Years in US, mean(SD) 2341(15.3) 22.93(15.0) 22.11(14.6) 22.8(14.9) 24.16(15.8) 0.01
Acculturation, count (%) <0.01
US born 519(13.6) 141(20.5) 46(12.6) 108(12.9) 224(11.6)
Immigration < 10 year 818(21.4) 133(19.3) 89(24.3) 182(21.7) 414(21.5)
Immigration > =10 year 2479(65) 414(60.2) 231(63.1) 548(65.4) 1286(66.8)
Education, count (%) 048
Lower than high school 1446(37.9) 255(37) 127(34.6) 319(38.1) 745(38.7)
High school or higher 2372(62.1) 434(63) 240(65.4) 519(61.9) 1179(61.3)
Household Income ($), count (%) 0.88
<20,000 per year 1621(45.2)  281(43.9) 152(43.1) 362(45.8) 826(45.9)
20,000—50,000 per year 1559(43.5) 282(44.1) 160(45.3) 335(42.4) 782(43.4)
>50,000 year 404(11.3) 77(12) 41(11.6) 93(11.8) 193(10.7)
Marital status, count (%) <0.01
single 745(19.5) 203(29.5) 63(17.2) 186(22.2) 293(15.2)
married 2223(583)  357(51.9) 223(60.8) 470(56.1) 1173(61)
widowed or divorced 848(22.2) 128(18.6) 81(22.1) 182(21.7) 457(23.8)
Employment status, count (%) <0.01
retired 316(8.3) 35(5.1) 23(6.3) 69(8.3) 189(9.9)
not employed 1337(35.2) 207(30.3) 126(34.5) 261(31.4) 743(38.8)
part-time work 729(19.2) 142(20.8) 71(19.5) 158(19) 358(18.7)
full-time work 1413(37.2) 299(43.8) 145(39.7) 343(41.3) 626(32.7)
Change of employment status, count (%) <0.01
Stable working hour 1894(51.1) 368(54.9) 183(52.1) 422(51.7) 921(49.2)
Decreasing working hour 1030(27.8) 148(22.1) 86(24.5) 220(26.9) 576(30.8)
Increasing working hour 785(21.2) 154(23) 82(23.4) 175(214) 374(20)
AHEI 2010,mean(SD) 50.85(7.5) 50.95(8.1) 51.22(7.3) 50.89(7.4) 50.6(7.4) 035
Current smoker, count (%) 610(16.0) 119(17.2) 70(19.2) 136(16.2) 285(14.8) 0.13
Current alcohol use, count (%) 1785(46.7) 355(514) 169(46) 409(48.7) 852(44.2) 0.01

General Health SF-12?, count (%)
Poor 124(3.3) 20(2.9) 14(3.8) 20(2.4) 70(3.6)
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Overall Remained active Became active Becameinactive Remained inactive p-value

Fair 907(23.8) 133(19.3) 77(21) 186(22.2) 511(26.6)

Good 1872(49.1) 330(47.9) 186(50.7) 410(49) 946(49.2)

Very good 626(16.4) 147(21.3) 62(16.9) 141(16.9) 276(14.4)

Excellent 284(7.4) 59(8.6) 28(7.6) 79(9.4) 118(6.1)
General Health SF-12% mean (SD) 2.01(0.9) 2.13(0.9) 2.07(0.9) 2.09(1.0) 1.94(0.9) <0.01
General Pain SF-12, count (%) 0.03

Not at all 2181(57.2) 421(61.2) 218(59.7) 495(59.1) 1047(54.5)

A little bit 916(24) 155(22.5) 83(22.7) 194(23.2) 484(25.2)

Moderately 368(9.7) 61(8.9) 37(10.1) 85(10.2) 185(9.6)

Quite a bit 252(6.6) 35(5.1) 19(5.2) 41(4.9) 157(8.2)

Extremely 95(2.5) 16(2.6) 8(2.2) 22(2.6) 49(2.5)
Health insurance covered, count (%) 1964(51.8) 387(56.6) 184(50.8) 438(52.6) 955(49.9) 0.03
Health care use in past year, count (%) 2852(75.4) 501(734) 273(74.8) 629(75.6) 1449(76.1) 0.56
Depressive symptomology, count (%) 1073(28.3) 197(28.8) 97(26.6) 213(25.6) 566(29.6) 0.15
Diabetes, count (%) 454(11.9) 54(7.8) 38(10.4) 79(9.4) 283(14.7) <0.01
Hypertension, count (%) 1150(30.1) 153(22.2) 101(27.5) 226(26.9) 670(34.8) <0.01
Medication use, count (%)

AntiDepression medication use 218(5.8) 39(5.8) 10(2.8) 39(4.7) 130(6.9) 0.01

AntiDiabetes medication use 171(4.6) 19(2.8) 12(3.3) 28(34) 112(5.9) <0.01

Lipid Lowering medication use 420(11.2) 53(7.9) 34(9.4) 79(9.6) 254(13.4) <0.01

AntiHypertension medication use 558(14.9) 64(9.5) 56(15.6) 101(12.2) 337(17.8) <0.01

Aspirin use 844(22.5) 114(17) 71(19.7) 197(23.8) 462(24.4) <0.01
Count per minute per day, mean(SD)

Count per minute per day at baseline  170.6(106.7) 261.8(115) 124.1(504) 244.0(113.7) 113.1(47.4) <0.01

Count per minute per day at V2 151.8(98.2)  261.8(112.2) 245.0(101.7) 126.2(51.6) 103.6(49.9) <0.01

Change of count per minute per day -18.8(115.1)  0.0(142.7) 120.9(106.8) -117.8(115.6) -9.5(51.6) <0.01
Sedentary time (minute/day), mean(SD)

Sedentary time at baseline 698.3(99.7) 652.9(100.0) 723.7(88.5) 655.5(100.3) 728.4(88.6) <0.01

Sedentary time at V2 711.7(101.8)  649.4(103.5) 657.2(100.5) 719.0(92.9) 744.0(89.1) <0.01

Change of sedentary time 13.4(107.5)  -3.5(115.3) -66.5(113.7) 63.5(109.4) 15.6(89.1) <0.01
Light activity* (minute/day), mean(SD)

Light activity at baseline 2389(90.1)  261.3(91.3) 224.9(86.5) 263.5(92.0) 222.9(86.0) <0.01

Light activity at V2 229.4(92.5) 264.1(95.9) 259.7(94.9) 229.3(89.4) 208.8(86.3) <0.01

Change of light activity -9.5(96.6) 2.7(101.6) 34.8(108.9) -34.2(99.6) -14.1(85.8) <0.01
MVPA (minute/day), mean(SD)

MVPA at baseline 22.6(23.8) 46.7(25.8) 11.0(5.8) 40.5(23.7) 8.0(5.8) <0.01

MVPA atV2 16.7(19.0) 41.7(19.8) 38.3(19.5) 10.0(6.4) 6.3(5.7) <0.01

Change of MVPA -5.9(24.4) -4.9(29.6) 27.3(20.4) -30.5(24.1) -1.8(6.9) <0.01

@ General health SF-12 is treated on a continuous scale: 1 =Poor, 2 =Fair, 3=Good, 4=Very good, 5 =Excellent

" Standardized light physical activity to 16-h day using residuals

individuals was looking for work and more likely to

be active than the retired group.

The variable prediabetes was defined as: Fasting
blood glucose (FBG) levels 100 mg/dL <FBG <126 mg/

dL and Hemoglobin Alc

(HbAlc)<£6.5 -or-

5.7<HbA1c<6.5 and FBG<126. If HbAlc>6.5 then

participants were categorized as diabetic. Depressive
symptomology was defined as CES-D20—score>16
in FHS and CES-D102>10 as depressive symptomol-
ogy for HCHS/SOL [26]. Scores > 10 on the CES-D10
or>16 on the CES-D20 denote elevated depressive
symptoms which may reflect clinical depression but
are not equivalent to a clinical diagnosis [27, 28].
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Table 2 Unweighted baseline characteristics overall and according to MVPA guidelines at baseline and follow-up among FHS

participants

Overall Remained active Became active Becameinactive Remained inactive p-value

N (%) 2009 572 (28.5) 280 (13.9) 330 (16.4) 827 (41.2)
Age, mean(SD) 46.9(9.2) 449 (8.8) 456 (8.3) 46.3 (84) 49 (9.6) <0.01
Sex, % Female 1066 (53.1) 302 (52.8) 150 (53.6) 155 (47) 459 (55.5) 0.07
BMI, mean(SD) 275(5.2) 257 (4.2) 269 (4.8) 273 (4.7) 29(5.7) <0.01
Change in BMI, mean(SD) 0.6 (2.4) 0.5(2.1) 04 (2.0) 1.1(2.2) 0.6 (2.6) <0.01
Hispanic background, count (%) 65 (3.3) 10(1.8) 5(1.8) 12(3.7) 38 (4.7) 0.01
Education, count (%) <0.01

Lower than high school (or GED) 250(12.5)  27(4.7) 28 (10) 52(15.8) 143 (17.3)

High school or higher 1758 (87.5) 545(95.3) 252 (90) 278 (84.2) 683 (82.7)
Household Income ($), count (%) <0.01A

<20,000 per year 71(3.5) 15(2.6) 5(1.8) 12 (3.6) 394.7)

20,000—50,000 per year 364 (18.1) 71(124) 39(13.9) 66 (20) 188 (22.7)

>50,000 year 1503 (74.8) 460 (804) 231(82.5) 244 (73.9) 568 (68.7)

Unknown 71(3.5) 26 (4.6) 5(1.8) 8(2.4) 32(3.9)
Marital status, count (%) <0.01

single 266 (13.3) 102 (17.8) 25(8.9) 40(12.2) 99 (12)

married 1480 (73.8) 423 (74) 225 (80.4) 247 (75.1) 585 (70.9)

widowed or divorced 260 (13) 47 (8.2) 30(10.7) 42(12.8) 141 (17.1)
Employment status, count (%) <0.01

retired 58 (2.9) 12(2.1) 3(1.1) 6(1.8) 37 (4.5)

not employed 194 (9.7) 41(7.2) 33(11.8) 27 (8.2) 93 (11.3)

part-time work 278 (13.9) 83 (14.5) 43 (154) 39(11.9) 113(13.7)

full-time work 1474 (73.6) 436(76.2) 200 (71.7) 257 (78.1) 581 (70.5)
Change of employment status, count (%) 0.07

Stable working hour 1380 (72) 429 (754) 192 (69.3) 243 (74.5) 563 (69.1)

Decreasing working hour 317 (16.5) 82 (14.4) 44 (15.9) 48 (14.7) 156 (19.1)

Increasing working hour 219(11.4) 58(10.2) 41 (14.8) 35(10.7) 96 (11.8)
AHEI 2010,mean(SD) 614(13.1)  642(125) 613(133) 61.2(13.7) 59.3(129) <0.01
Current smoker, count (%) 137 (6.8) 19(3.3) 17 (6.1) 21(6.4) 80(9.7) <0.01
Current alcohol use, count (%) 1651 (83.8) 495 (88.6) 239 (86.6) 266 (83.1) 651 (80%) <0.01
General Health SF-12%, count (%) <0.01

Poor 6(0.3) 0(0) 0(0) 00 6(0.7)

Fair 41 (2) 5(0.9) 5(1.8) 8(24) 23(2.8)

Good 455 (22.7) 79 (13.8) 57 (20.4) 67 (20.3) 252 (30.5)

Very good 961 (47.9) 252 (44.1) 145 (51.8) 162 (49.1) 402 (48.7)

Excellent 545 (27.1) 236 (41.3) 73(26.1) 93(28.2) 143 (17.3)
General Health SF-122 mean (SD) 3.0(08) 33(0.7) 3.0(0.7) 3.0(08) 2.8(0.8) <0.01
General Pain SF-12, count (%) <0.01

Not at all 1310 (65.2) 424 (74.1) 193 (68.9) 213 (64.6) 480 (58.1)

A little bit 515 (25.7) 122 (21.3) 63 (22.5) 88 (26.7) 242 (29.3)

Moderately 121 (6) 20 (3.5) 16 (5.7) 19 (5.8) 66 (8)

Quite a bit 52(2.6) 6(1.1) 7(2.5) 9(27) 30(3.6)

Extremely 10 (0.5) 0(0) 1(0.4) 1(0.3) 8 (1)
Health insurance covered, count (%) 1994 (99.3) 572 (100) 279 (99.6) 327 (99.1) 816 (98.7) 0.01
Health care use in past year, count (%) 1890 (94.1) 536 (93.7) 262 (93.6) 314 (95.2) 778 (94.1) 0.81
Depressive symptomology, count (%) 127 (6.3) 27 (4.7) 19 (6.8) 20 (6.1) 61(7.4) 0.24
Diabetes, count (%) 88 (4.4) 10(1.8) 6(2.2) 10 (3) 62 (7.5) <0.01
Hypertension, count (%) 422 (21) 83 (14.5) 39(13.9) 60 (18.2) 240 (29) <0.01
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Overall Remained active Became active Becameinactive Remained inactive p-value

Medication use, count (%)

Anti-diabetes medication use 56 (2.8) 4(0.7) 4(14) 7(2.1) 41 (5) <0.01

Lipid Lowering medication use 316 (15.7) 61(10.7) 32(11.4) 58 (17.6) 165 (20) <0.01

AntiHypertension medication use 322(16.1)  58(10.2) 29 (104) 46 (14.1) 189 (23) <0.01

Aspirin use 302 (15.1) 56 (9.8) 37(13.3) 56 (17) 153 (18.5) <0.01
Count per minute per day,mean(SD)

Count per minute per day at baseline 170.0 (88.8) 249.6 (88.8) 1249 (38.1) 2174 (76.5) 111.1(38.2) <0.01

Count per minute per day at V2 176.7 (97.9) 267.3 (93.0) 235.1(94.1) 132.3 (43.6) 112.0 (42.0) <0.01

Change of count per minute per day 6.8 (95.1) 17.7 (105.5) 110.1 (96.2) -85.1(77.9) 0.9 (40.8) <0.01
Sedentary time (mean minute/day),mean(SD)

Sedentary time at baseline 7274 (685) 708.7 (65.5) 738.7 (64.6) 7015 (74.9) 746.8 (62.3) <0.01

Sedentary time at V2 7084 (65.6) 684.9 (60.2) 692.5 (69.7) 7156 (61.7) 727.1(62.9) <0.01

Change of sedentary time -19.0(674) -23.8(64.9) -46.2 (66.2) 14.2 (74.7) -19.7 (61.0) <0.01
Light activity* (mean minute/day),mean(SD)

Light activity at baseline 2116 (634) 2134 (62.0) 210.2 (63.0) 227.3(69.7) 204.4 (60.6) <0.01

Light activity at V2 2242 (60.6) 229.5(58.2) 226.7 (63.4) 2275 (60.0) 2185 (61.1) <0.01

Change of light activity 12.7 (61.0) 16.1 (59.6) 16.5 (58.3) 0.2 (69.3) 14.0 (58.7) <0.01
MVPA(mean minute/day),mean(SD)

MVPA at baseline 21.7(17.7) 38.7 (16.5) 11.5(5.0) 32.8(14.6) 89(5.3) 0.01

MVPA atV2 21.3(19.2)  40.7(17.6) 34.1 (16.5) 11.1(5.5) 76 (5.6) <0.01

Change of MVPA -03(190)  20(203) 225(17.1) -21.7 (15.2) -1.2(6.5) <0.01

2 General health SF-12 is treated on a continuous scale: 1 =Poor, 2 =Fair, 3=Good, 4 =Very good, 5=Excellent

AExcludes ‘Unknown’ household income
" Standardized light physical activity to 16-h day using residuals

Statistical analyses

Participants were defined as meeting the 2018 US Physi-
cal Activity Guidelines [14] at baseline (V1) and follow-
up (V2) if they had>150 min of moderate-intensity
activity a week,>75 min of vigorous-intensity physical
activity a week, or the equivalent combination of moder-
ate and vigorous activity (1). To evaluate change in physi-
cal activity, we focused on whether 2018 US guidelines
for MVPA were met at the first and second assessments
in HCHS/SOL and FHS by using multinomial logistic
regression with four possible longitudinal outcomes: (1)
remained inactive or did not meet 2018 guidelines at both
visits, (2) became active at V2 (changed from not meet-
ing MVPA guidelines at V1 to meeting MVPA guidelines
at V2), (3) became inactive at V2 (changed from meeting
MVPA guidelines at V1 to not meeting guidelines at V2)
and (4) remained active or consistently met guidelines
at both visits. We used multinomial logistic regression
to model this 4-level change in physical activity in rela-
tion to sociodemographic and medical history covariates
in HCHS/SOL and FHS separately. Our primary interest
lies in three contrasts: remained active vs. remained inac-
tive: the comparison between these groups of individuals
reflects the largest persistent difference in MVPA levels

over time (OR > 1 indicates more likely persistently active
than persistently inactive); became active vs. remained
inactive: these individuals’ level of MVPA improves over
time (OR>1 indicates more likely to change from inac-
tive to active), and lastly became inactive vs. remained
active: these individuals’ level of MVPA worsens over
time (OR>1 indicates more likely to change from active
to inactive).

We fitted the following nested models. Model 0 (MO)
includes age and sex. Model 1 (M1) includes covari-
ates in MO plus BMI at V1, change in BMI from V1 to
V2, Hispanic/Latino background (HCHS/SOL cohort),
household income, and education. Model 2 (M2)
includes covariates in M1 plus marital status, employ-
ment status, change in work hours, AHEI- 2010, smok-
ing, and alcohol consumption. Model 3 (M3; primary
model) includes the addition of the following medical
history variables: SF-12 General Health, SF-12 Pain,
depression status, diabetes, and hypertensive sta-
tus at baseline. Models were stratified by sex and age
(<50,>50 years old). Education level was categorized as
equal to or greater than high school (HS; or GED) com-
pared to less than HS. Household income was treated
on a continuous scale: 1 =%$20,000, 2 =$20,000-$50,000
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3>$50,000 (ie., each unit increase signifies higher
income) as was a change in work hours: 1=decreas-
ing, 2=stable, 3=increasing. Self-reported health was
coded as 0 =Poor, 1 =Fair, 2=Good, 3= Very good, and
4 =Excellent.

To fully examine other factors associated with MVPA
levels over time in addition to age and sex, we also con-
ducted age and sex-stratified analyses. Each cohort was
analyzed separately. To take into consideration multiple
contrasts, we conservatively considered a 2-sided value
of P<0.01 as statistically significant for all models. We
also discuss results that had moderate or suggestive
evidence of association defined by the 0.01<P<0.10
level. All analyses were performed using SAS 9.4 (Cary
NC) and R version 4.0.5. Since HCHS/SOL has a prob-
ability sample design all HCHS/SOL models were addi-
tionally weighted to the 2010 US Census population.
FHS models were unweighted given that FHS did not
use a population-based sampling frame.
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Results
Study sample
There were 3823 participants in the HCHS/SOL cohort
and 2009 participants in the FHS cohort (Fig. 2) who
were adherent at both assessments and had plausi-
ble accelerometry measures (Fig. 2). Excluding HCHS/
SOL participants with CVD and two participants with
unknown/missing CVD status at baseline (total n=177),
the final sample size is #=3646. Excluding FHS partici-
pants with CVD at baseline (n=44) the final sample size
is n=1965. Figures 3a & b show change in MVPA from
time 1 to time 2 in HCHS/SOL and FHS cohorts.
Socio-demographic and medical history characteris-
tics for HCHS/SOL and FHS cohort, overall and strati-
fied by the four physical activity outcome categories, are
reported in Tables 1 and 2. Overall participants in HCHS/
SOL were older than FHS participants ((unweighted
mean age of 49.2 yrs (SD, 11.5) with age range of 18 to
74 yr vs. 46.9 yrs (SD, 9.2) with age range of 24 to 83 yr
and had slightly higher mean BMI. The proportion of
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women was similar between the two cohorts. Overall
fewer HCHS/SOL than FHS participants had equal or
greater than a high school education (62.1% vs. 87.5%,
respectively). Additionally fewer HCHS/SOL than FHS
participants were married (58.3% vs. 73.8%, respectively).
As for employment, 37.2% of HCHS/SOL participants
were employed full-time compared with 73.6% of FHS
participants. Only 11.3% of HCHS/SOL participants
had an annual income of more than $50,000 compared
with 74.8% of FHS participants. The number of partici-
pants with pre-diabetes was higher in HCHS/SOL than
in FHS (46.8% vs. 21.5%, respectively), and more HCHS/
SOL than FHS participants had hypertension (30.1% vs.
21%, respectively). The mean diet quality score based on
AHEI-2010 was lower in HCHS/SOL compared to FHS
participants (data only available from Gen3 participants
in FHS) ((50.9 (SD,7.5) vs. 61.4 (SD, 13.1)); more HCHS/
SOL than FHS participants were current smokers (16%
vs. 6.8%) and fewer HCHS/SOL than FHS participants
drank alcohol (46.7% vs 83.8%, respectively). The per-
ception of overall health in HCHS/SOL participants was
lower compared to FHS (mean SF12-General Health of
2.0 (0.9) compared to 3.0 (0.8) in FHS) and more FHS
than HCHS/SOL participants mentioned having no pain
at all (65.2% vs 57.2%). About 6.3% of FHS participants
compared to 28.3% of HCHS/SOL participants described
having a higher burden of depressive symptoms.

Neither average accelerometer counts nor minutes of
MVPA differed between HCHS/SOL Hispanics/Lati-
nos and FHS non-Hispanics/Latinos (Tables 1 and 2). A
higher proportion of FHS than HCHS/SOL participants
were persistently active or became active over time, and
conversely more HCHS/SOL than FHS participants
became inactive or remained inactive, after adjusting for
sex and age (Additional Table 1). The proportions who
fell into activity groups were similar. For HCHS/SOL
participants without CVD at baseline (analytical sample)
or n=3646, 1474/3646=40.43% met the MVPA guide-
lines at baseline and 1024/3646 =28.09% met the MVPA
guidelines at follow-up. For FHS excluding participants
with CVD at baseline (analytical sample), N=1965,
887/1965=45.14% met the MVPA guidelines at base-
line and 840/1965=42.75% met the MVPA guidelines at
follow-up.

Association of age and sex with change in physical activity
from V1 to V2 in HCHS/SOL and FHS

Tables 3 and 4 first show minimally-adjusted (age and
sex only) multinomial logit models. These results indi-
cate the importance of younger age and being male in
HCHS/SOL in remaining persistently active compared to
remaining inactive at both time points. Specifically, older
age (10 y increase in age) is associated with almost 40%
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higher odds of staying inactive vs. active over time and
men had three times the odds of staying active over time
compared with women. Somewhat similar trends are
seen in FHS for age, but not for men. In reviewing the
multivariable-adjusted results, we focus our discussion
on the multivariable-adjusted Model 3 in Tables 3 and 4.
Additional Table 2a & b show Models 0 to 2.

HCHS/SOL

Among Hispanics/Latinos (Tables 3), first, we examined
the contrast between the remained active group versus
the remained inactive group. Using the P<0.01 criterion,
four variables were associated with consistently having a
level of MVPA that met guidelines, vs. consistently not
meeting MVPA guidelines: male sex, OR=23.52 (95% CI:
2.23, 5.54) vs. female, younger age OR=0.54 (95% CI:
0.44,0.66) per 10 yr increment, lower BMI, OR=0.95
(95% CI: 0.91,0.99) per 1 kg/m? increment, and higher
AHEI-2010 score, OR=1.08 (95% CIL: 1.04, 1.12) per
unit increment. The importance of age and sex is also
suggested by other analyses in HCHS/SOL. The odds of
becoming active vs. remaining inactive were higher for
HCHS/SOL men than for HCHS/SOL women OR=1.77
(95% CI: 1.13, 2.76) and conversely the odds of becoming
inactive vs. remaining active were lower for HCHS/SOL
men than for HCHS/SOL women, OR=0.63 (95% CI:
0.43, 0.91). Older individuals were more likely to become
inactive between visits ((OR=1.29 (95% CI: 1.04, 1.61)).

FHS

According to Table 4 odds of remained active vs.
remained inactive with respect to the sex, age, BMI
and AHEI-2010 were as follows: being male, OR=2.11
(95% CI: 1.55, 2.87) vs. females, younger age, OR=0.63
(95% CI: 0.53, 0.76) per 10-year increment, lower BMI,
OR=0.88 (95% CI: 0.86, 0.91) per 1 kg/m? increment
from baseline, and higher AHEI-2010 score, OR=1.04
(95% CI: 1.02, 1.05) per unit increase. In addition, greater
than high school education, OR=2.66 (95% CI: 1.58,
4.47) vs. less than high school education, and being sepa-
rated/widowed/divorced, OR=0.42 (95% CI: 0.24,0.73),
vs. being single and higher perception of General Health
SF-12, OR=1.43 (95% CL: 1.17, 1.74) per unit increase
were also associated with odds of remaining active per
MVPA guidelines. In contrast to HCHS/SOL, among
participants in FHS, higher SF-12 pain was associ-
ated with significantly lower odds of remaining active,
OR=0.70 (95% CI: 0.57,0.86).

Sex-specific analyses

HCHS/SOL

The association of age, baseline BMI, and diet with
remaining active did not appear to differ considerably
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Table 3 Association of socio-demographic and biobehavioral variables with change in MVPA over time in HCHS/SOL
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Variables Remained Active vs Remained Became Active vs Remained Became Inactive vs
Inactive Inactive Remained Active
OR (95% CI) p-value OR (95% ClI) p-value OR (95% ClI) p-value
Minimally adjusted model (M0)
Age (10 yr. units) 0.57(0.51,0.65) <0.01 0.71(0.63,0.81) <0.01 1.37(1.21,1.57) <0.01
Sex [Men vs Women] 3.44(2.40,4.94) <0.01 1.77(1.13,2.76) 0.01 0.63(0.43,0.91) 0.01
Fully Adjusted model (M3)

Age (10 yr. increments) 0.54(0.44,0.66) <0.01 0.76(0.57,1) 0.05 29(1.04,1.61) 0.02

Sex [Men vs Women] 3.52(2.23,5.54) <0.01 1.76(1.05,2.95) 0.03 0. 59(0 36,0. 96) 0.03

BMI at baseline (1 kg/m? increments) 0.95(0.91,0. 99) 0.01 1(0.95,1.06) 0.96 02(0.99,1.06) 0.18

Change in BMI (1 kg/m2 increments) 0.97(0.91,1.02) 0.23 1(09,1.11) 0.93 07(0.99,1.1 6) 0.11

Household income? 0.95(0 75,1.21) 0.67 0.9(0.65,1.27) 0.56 0. 99(0 73,1.33) 092

Education [Greater than HS vs HS (or GED)/Less 0.81(0.6 ) 0.18 0.93(0.56,1.55) 0.79 09(0.73,1.64) 0.67

than HS]

Marital Status 0.02 0.37 037
Married/Living with partner vs Single 0.6(0.41,0.89) 0.01 1.26(0.68,2.3) 046 1.4(0.88,2.22) 0.15
Separated/Widowed/Divorced vs Single 0.96(0.52,1.76) 0.89 1.45(0.61,3.45) 0.40 1.15(0.66,1.99) 0.62

Employment status at baseline 0.29 0.22 0.11
Full time vs Retired 1.54(0.56,4.26) 040 2.27(0.97,533) 0.06 0.53(0.18,1.56) 0.25
Part time vs Retired 1.9(0.74,4.92) 0.19 1.61(0.74,3.5) 0.23 0.37(0.14,0. 95) 0.04
Unemployed vs Retired 1.35(0.57,3.21) 049 1.94(0.89,4.23) 0.10 0.43(0.17,1.04) 0.06

Change in work hours® 1.11(0.8,1.54) 0.53 1.53(0.96,2.41) 0.07 0.95(0.64,1. ) 0.78

AHEI 2010 1.08(1.04,1.12) <0.01 1.03(0.97,1.08) 0.37 0.97(0.93,1) 0.05

Current smoking status 1.27(0.77,2. 1) 0.34 1.73(0.95,3.17) 0.07 0. 69( 1,1.17) 0.17

Current alcohol consumption 1.04(0.72,1.5) 0.83 1.06(0.69,1.62) 0.80 09(0.71,1.66) 0.70

General Health SF-12 1.18(0.97,1.43) 0.10 1.09(0.82,1.44) 0.56 0. 94(0 73,1.22) 0.65

General Pain SF-12 0.98(0.83,1.17) 0.83 0.95(0.76,1.18) 0.62 02(0.84,1.23) 0.88

Depressive symptomology 1.19(0.86,1.65) 0.29 1.13(0.67,1.91) 0.66 0. 65(0 39,1.08) 0.09

Diabetes status 1.08(0.57,2 06) 0.81 0.83(0.39,1.75) 0.62 0. 55(0 28,1.09) 0.08

Hypertensive status 1.2(0.77,1.88) 042 0.99(0.6,1.63) 0.96 02(0.63,1.65) 0.94

?Household income is treated on a continuous scale: 1= < $20000, 2 =$20000-50000, 3= > $50,000 (i.e., each unit increase signifies higher income)

b Change in work hours is treated on a continuous scale: -1 =Decreasing, 0= Stable, 1=Increasing

between the two sexes (Additional Table 3a). However,
a greater increase in BMI over time was associated with
significantly lower odds of remaining active over time
OR=0.92 (95% CI: 0.86, 0.99) in women, but not men
OR=1.04 (95% CI: 0.93, 1.17). This outcome also had a
strong and consistent association with a more favora-
ble diet in both men and women (per unit of AHEI
OR=1.09 (95% CI: 1.03,1.15) in males and OR=1.08
(95% CI: 1.03, 1.14) in females.

Additionally baseline BMI had a suggestive association
with the remaining active vs. remaining inactive contrast
in both sexes, OR per unit BMI=0.94 (95% CI: 0.88-1) in
men and 0.95 (95% CI: 0.90, 0.99) in women.

Among Hispanic/Latino men, but not Hispanic/Latino
women being married/living with a partner as com-
pared with being single was associated with lower odds
of remaining persistently active, OR=0.34 (95% CI: 0.17,

0.67). Among Hispanic/Latino women, but not men, the
odds of remaining active were especially high for part-
time workers, OR=4.17 (95% CI: 1.12, 15.63) vs. retired),
P<0.05) and in participants with depressive symptomol-
ogy, OR=1.89 (95% CI: 1.13, 3.15), P<0.05. Conversely,
the odds of becoming inactive were lower for women
with part-time work, OR=0.22 (95% CI: 0.06, 0.83)
vs. retired, P<0.05 and having depressive symptomol-
ogy, OR=0.39 (95% CI: 0.2, 0.73), P<0.01. Additionally
the odds of becoming inactive were lower for women
who were unemployed vs. retired, OR=0.25 (95% CI:
0.08,0.81), P<0.05.Among Hispanic/Latino women,
while not statistically significant, the results suggested
the presence of an association between higher SF-12 pain
and lower odds of remaining active, OR=0.81 (95% CL:
0.66, 1.01), P=0.06; this association was not apparent in
Hispanic/Latino men.
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Variables

Remained Active vs Remained Became Active vs Remained

Became Inactive vs

Inactive Inactive Remained Active
OR (95% CI) p-value OR (95% ClI) p-value OR (95% ClI) p-value
Minimally adjusted model (M0)
Age (10 yr. units) 0.61(0.54,0.69) <0.01 0.68(0.58,0.79) <0.01 1.20 (1.03, 1.40) 0.02
Sex [Men vs Women] 1.11(0.89, 1.38) 0.36 1.10(0.83,1.45) 0.50 1.24(0.94,1.63) 0.13
Fully Adjusted model (M3)

Age (10 yr. increments) 0.63 (0.53,0.76) <0.01 0.70(0.57,0.87) <0.01 1(0.98,1.51) 0.08

Sex [Men vs Women] 1(1.55,2.87) <0.01 62 (1.14,2.30) 0.01 0.93 (0.66, 1.33) 0.70

BMI at baseline (1 kg/m? increments) 0.88 (0.86,0.91) <0.01 094( 1,0.98) <0.01 1.08(1.04,1.13) <0.01

Change in BMI (1 kg/m2 increments) 0.92(0.87,0.98) 0.01 0.90 (0.84, 0.96) <0.01 1.15(1.07,1.24) <0.01

Household income? 1.27(0.92,1.76) 0.14 41 (0.96, 2.06) 0.08 71(0.49,1.02) 0.07

Education [Greater than HS vs HS (or GED)/ 266 (1.58,4.47) <0.01 34(0.82,2.19) 0.25 0.34(0.19, 0. 59) <0.01

Less than HS]

Marital Status <0.01 0.15 0.09
Married/Living with partner vs Single 0.74 (049, 1.13) 0.16 1.59(0.90, 2.81) 0.11 1.69(1.02,2.81) 0.04
Separated/Widowed/Divorced vs Single 0.42(0.24,0.73) <0.01 1.13(0.57,2.24) 0.73 1.88(0.97, 3.66) 0.06

Employment status at baseline 0.50 0.63 0.93
Full time vs Retired 1.25(0.41,3.76) 0.70 63 (0.34,7.77) 0.54 1.17(0.27,5.01) 0.84
Part time vs Retired 1.25 (0.40, 3.89) 0.70 2(043,10.36) 0.36 0.98(0.22,4.37) 0.98
Unemployed vs Retired 0.82(0.25, 2.69) 0.74 68 (0.33,8.48) 0.53 09 (0.23,5.17) 092

Change in work hours? 0.96 (0.71, 1.30) 0.80 1.00 (O 70,1.41) 0.99 1.14(0.79, 1.65) 0.50

AHEI 2010¢ 1.04(1.02, 1.05) <0.01 02 (1.01, 1.03) 0.01 0.98 (0.97, 1.00) 0.01

Current smoking status 046 (0.25,0.83) 0.01 0.68 (0.36, 1.26) 0.22 1.25(0.61, 2. 58) 0.54

Current alcohol consumption 1.19(0.79,1.77) 0.40 (O 74,1.83) 0.52 0.83(0.52,1.33) 0.44

General Health SF-12 143(1.17,1.74) <0.01 4(0.91,143) 0.27 0.90(0.71, 1. 14) 038

General Pain SF-12 0.70(0.57, 086) <0.01 0.88 (O 72,1.09) 0.25 1.34 (1.06,1.70) 0.01

Depressive symptomology 1.54(0.82,2.88) 0.18 86 (0.98,3.51) 0.06 0.82(0.39,1.71) 0.59

Diabetes status 61(0.25,1.52) 0.29 0.61(0.22,1.67) 0.33 9(047,4.11) 0.55

Hypertensive status 0.94 (0.64, 1 38) 0.76 0.57(0.36,0.91) 0.02 0.85 (0.54, 1.35) 0.49

Inclusion of the variable for Hispanic/Latino background led to unstable estimates and is subsequently excluded from this model

?Household income is treated on a continuous scale: 1= <$20000, 2=$20000-54999, 3= > $55,000 (i.e., each unit increase signifies higher income)

b Change in work hours is treated on a continuous scale: 1= Decreasing, 2= Stable, 3=Increasing

€ AHEI 2010 is measured only for Gen 3 participants (N=1629)

FHS

For both men and women in FHS as in HCHS/SOL,
age, BMI, and AHEI-2010 were strongly associated with
remaining persistently active (See Additional Table 3b).
Additionally education in men OR=3.29 (95% CI: 1.58,
6.83) and in women OR=2.18 (95% CI: 1.03, 4.61), and
general perception of overall health, in men OR=1.50
(95% CI: 1.12, 2.00) and in women OR=1.32 (95% CIL
0.99, 1.74) were also associated with remaining persistently
active for both sexes. There were also suggestive differ-
ences by sex with smoking with men, but not women, hav-
ing lower odds of remaining persistently active, OR=0.44
(95% CI: 0.19,0.99), P=0.05; as well being separated/wid-
owed/divorced vs. single particularly among women was
associated with a lower likelihood of being persistently
active OR=0.32 (95% CIL: 0.15, 0.69), P<0.01. In men being

married/living with a partner compared with being single
was associated with becoming inactive, OR=3.23 (95%
CI: 1.47, 7.10), P<0.01. In women, but not men, pain was
significantly associated with a lower odds of remaining
active, OR=0.65 (95% CI: 0.49,0.86). Lastly in women, but
not men, alcohol intake was significantly associated with
becoming active, OR=2.22 (95% CI: 1.10,4.50), P<0.05,
and conversely hypertensive status was associated with a
diminished likelihood of becoming active, OR=0.38 (95%
CI: 0.18, 0.83), P<0.05).

Age-stratified analyses

HCHs/soL

In older adults (>=50 years), increasing age was more
strongly associated with a lower likelihood of remaining
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persistently active, OR=0.3 (95% CI: 0.18, 0.52), com-
pared to younger adults, OR=0.61 (95% CI: 0.43, 0.83).
But in younger adults, being male was more strongly
associated with remaining persistently active, OR=4.23
(95% CI: 2.2, 8.14), compared to older adults, OR=2.66
(95% CI: 1.58, 4.48). (See Additional Table 4a.) Higher
household income was associated with a lower likelihood
of remaining persistently active in older participants,
OR=0.64 (95% CI: 0.45, 0.9). There was also a sugges-
tive association between remaining persistently active in
the <50 yr group who have hypertension OR=2.05 (95%
CI: 1.06, 3.98), P<0.05. Interestingly younger, but not
older participants who experienced an increase in work
hours over the two time points had a suggestive higher
odds of becoming active vs. remaining inactive OR=1.99
(95% CI: 1.06, 3.71), P<0.05.

FHS

In contrast to HCHS/SOL, household income among
FHS participants was associated with higher odds of
remaining persistently active in younger, but not in older
groups although the significance level did not reach our
P<0.01 threshold of significance, OR=1.53 (95% CI: 0.99,
2.35), P=0.05 (see Additional Table 4b). Greater than
high school education was associated with higher odds of
being persistently active in older age group. In contrast to
HCHS/SOL, among members of the FHS cohort, higher
scores on the SF12- General Health showed an asso-
ciation suggesting higher likelihood of remaining persis-
tently active in both the older age group, OR: 1.52 (95%
CI: 1.07, 2.15) and in the younger age group, OR=1.43
(95% CI: 1.11, 1.83). In contrast to HCHS/SOL partici-
pants, in FHS participants higher scores on SF-12 pain
was associated with a lower odds of remaining active
in older group, OR=0.59 (95% CI: 0.42,0.83) and also
tended to be associated with a higher odds of becoming
inactive in younger group, OR=1.35 (95% CI: 1.01,1.79).
It is noteworthy that in the younger, but not older group,
odds of becoming active vs. remaining inactive over time
were somewhat higher among participants married/liv-
ing with a partner vs. being single OR=2.47 (95% CI:
1.18,5.15), P<0.05.

Discussion

Across Hispanic/Latino and non-Hispanic/Latino
cohorts that were studied in a similar manner, we iden-
tified both shared and distinct predictors of change
over time in MVPA. In an analysis of both Hispanic/
Latino and non-Hispanic/Latino US adults age, sex,
BMI, and diet quality were associated similarly with
physical activity changes in an approximately eight-
year period of follow-up. In both FHS and HCHS/SOL,
more men than women, younger than older individuals,
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and individuals with lower BMI and higher diet quality
were significantly more likely to be physically active at
both assessments. However, variables such as income,
education, marital status, depression, and general per-
ception of health and pain, were associated differently
with changes in physical activity in the two cohorts.

In older HCHS/SOL participants, higher income was
associated with a greater likelihood of becoming inac-
tive at the second assessment. In younger FHS partici-
pants, by contrast, higher income was associated with
being persistently active across time. FHS consisted
of primarily suburban White participants with seden-
tary occupations who seemed to derive their physical
activity from leisure time which was likely higher with
higher income and education. In contrast, HCHS/SOL
participants resided mostly in urban communities, and
approximately half of working individuals had occupa-
tions requiring a moderate to a high level of physical
activity [9, 22, 29]. Having higher incomes in younger
FHS participants was associated with a higher odds of
remaining active. In FHS, higher levels of education
were associated with remaining active at both time
points. In contrast, education was not associated with
changes in physical activity in HCHS/SOL.

For HCHS/SOL women, but not FHS women, greater
prevalence of symptoms of depression was associated
with becoming active at the second visit. Similar find-
ings related to being employed, Spanish speaking, and
being active have been reported in another study using
the 2003-2006 National Health and Nutrition Exami-
nation Survey (NHANES) [30]. Interestingly being
male and married, but not being female and married
was associated with becoming inactive in both cohorts.
Among FHS participants, higher SF-12 General Health
scores, which is the perception of one’s general health
status, were also associated with remaining active at
both assessments. However pain was associated with
higher odds of remaining inactive in FHS, but not
in HCHS/SOL participants. These contrasting findings
between the Hispanic/Latino and non-Hispanic/Latino
populations suggest important differences in the life
circumstances associated with higher physical activity.
Among Hispanics/Latino adults, there may be a ten-
dency for physical activity to correlate with hardships
and demands that are accepted despite the pain and
associated with family, work, or other responsibilities.
In non-Hispanic/Latino adults, who participate in less
labor-intensive job classes [9] an observable correlation
between high physical activity levels and greater self-
reported health emerged; possibly this indicates that
in the non-Hispanic/Latino population, a regular exer-
cise routine tends to be part of one’s self-perception of
being in good health.
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Strengths of this investigation include two large well-
characterized cohorts of Hispanic/Latino and non-His-
panic/Latino adults of approximately similar age with
two physical activity assessments collected near the same
time period and using the same accelerometer. Limita-
tions relate to activities that may not be captured by the
Actical, such as bicycling and activities related to the
upper body such as strength training, lifting, and other
movements limited to the arms and shoulders. Other lim-
itations are that FHS participants were primarily White
participants of European descent, limiting the general-
izability of results. The HCHS/SOL participants, while
from four different cities in the US, do not represent US
Hispanics/Latinos living in rural areas nor those living in
urban and suburban regions that do not have the charac-
ter of Hispanic/Latino enclaves. With respect to the soci-
oecological model, this study focused on intrapersonal
level measures. Future studies should incorporate other
levels of the model including interpersonal, cultural, and
environmental levels. Lastly about 80% of HCHS/SOL
participants were foreign-born, while the percentage of
foreign-born Latinos in the US who are 18 yr or older is
about 45% which may limit generalizability [31].

Conclusion

We observed associations between socio-demographic
and biobehavioral variables and MVPA over time which
may indicate different targets for intervention by age and
gender and highlight the importance of understanding
the context of the population being studied especially
with respect to education, income, marital status, depres-
sive symptomology and perception of health and pain. In
summary, using targeted strategies to identify individu-
als in most need of support for physical activity will help
achieve the 2018 Physical Activity Guidelines for Ameri-
cans [14].
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