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Abstract

Background In the United States (U.S.), the physical and mental health sequelae of diverse types of discrimination
are far-reaching, severe, and contribute to population health inequities, with this work informing research on
discrimination and health in both the Global North and Global South. To date, limited population health research has
examined the joint impacts of discrimination measures that are explicit (i.e., self-report) and implicit (i.e., automatic
mental representations), both singly and for multiple types of discrimination.

Methods Between May 28, 2020-August 4, 2022, we conducted Life + Health, a cross-sectional population-based
study regarding six types of discrimination—racism, sexism, heterosexism, cissexism, ageism, and sizeism—with

699 participants (US-born, ages 25-64) from three community health centers in Boston, Massachusetts. Participants
completed a Brief Implicit Association Test (B-IAT) and self-reported survey. Spearman’s correlation coefficient was
estimated to assess the strength and direction of discrimination types across target/dominant groups; logistic
regression models were fit to assess the association of each type of discrimination with smoking/vaping following by
random-effects meta-regression modeling to pool effects across discrimination types.

Results Mean age was 37.9 years (SD=11.2 years). Overall, 31.6% were people of color; 31.8% identified as
transgender or nonbinary/genderqueer; 68.6% were sexual minority. For education, 20.5% had some college/
vocational school or no college. Current cigarette/vaping was reported by 15.4% of the study population. Implicit
and explicit measures were generally correlated with one another, but associations varied across discrimination
types and for target/dominant groups. In random-effects meta-regression modeling, explicit compared to implicit
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discrimination measures were associated with a 1.18 (95% Cl=1.00-1.39) greater odds of smoking/vaping among
dominant group members, but no such difference was observed among target group members.

Conclusion Implicit and explicit discrimination measures yielded distinct yet complementary insights, highlighting
the importance of both. Meta-regression provided evidence of health impacts across discrimination types. Future
research on discrimination and health, in diverse country contexts, should consider using both implicit and explicit
measures to analyze health impacts across multiple types of discrimination.

Keywords Discrimination, Community health center, Methods, Health inequities, Racism, Sexism, Heterosexism,
Transphobia, Cissexism, Ageism, Sizeism, Fat phobia, Implicit association test

Introduction
In the United States (U.S.), the physical and mental
health sequelae of diverse types of discrimination are
far-reaching, severe, and contribute to population health
inequities (for reviews see [1, 2]), with this work inform-
ing research on discrimination and health in both the
Global North and Global South. Exposure to discrimina-
tion, which systemically privileges dominant groups and
is directed against the targeted socially non-dominant
groups [3, 4, 5], is associated with an increased risk of
poor general self-rated health and physical health [6],
cardiovascular-related risks (e.g., high Body Mass Index
[BMI], blood pressure) [7-9], psychological distress and
anxiety [6, 10, 11], poor sleep health [12], and harmful
coping behaviors including cigarette smoking and e-cig-
arette use [13-17]. Target groups experiencing racism,
sexism, heterosexism, cissexism, ageism, and sizeism [1,
2, 18] respectively include: Black, Indigenous, and other
people of color [2, 19], women [20], sexual minority (les-
bian, gay, bisexual, and other non-heterosexual; LGBQ+)
individuals [21, 22], transgender and nonbinary people
[21, 23], people of older ages [24], and individuals who
are overweight or obese [25, 26]. Many, but not all, of
these targeted groups—non-Hispanic people of color in
“Other race” groups, LGBQ +individuals, transgender
and nonbinary people—also have a higher prevalence
of cigarette smoking and/or e-cigarette use (hereafter
smoking/vaping) compared to dominant groups [28-32].
Studies quantifying the association and impact of dis-
crimination on health most commonly utilize explicit
measures (i.e., self-report) which capture intentional
and controlled cognitive evaluations [3, 6, 33, 34]. Yet,
self-reported explicit discrimination measures are prone
to social desirability bias and also, among targets of dis-
crimination, additional underreporting due to fear of
retribution, appearing vulnerable, or confirming nega-
tive stereotypes of membership in marginalized social
groups (i.e., stereotype threat) [35]. Metrics for expo-
sure to discrimination and social group preference (for
target vs. dominant groups) that employ the validated
Implicit Association Test (IAT) [36], may overcome the
limitations of explicit measures as they rely on auto-
matic mental representations rather than on controlled

self-reported assessments of discrimination, and are less
subject to social desirability biases.

To date, limited population health research has exam-
ined the joint impacts of explicit and implicit discrimina-
tion, both singly and for multiple types of discrimination
[37-40]. IAT measures are generally lengthy (approxi-
mately 15 min per instrument), and thus not well-suited
to population-based research. Offering new opportu-
nities, including for analyses of multiple types of dis-
crimination and social group preferences, is the recently
developed Brief Implicit Association Test (B-IAT), a
validated and more time-efficient measure (around two
minutes per instrument) [41, 42]. Further, the broader
sociopolitical environment in which discrimination
occurs represents an important contextual factor not
often evaluated alongside individual assessments of
implicit and explicit discrimination [3]. Thus, research is
needed to examine multiple types of implicit and explicit
discrimination within the specific sociopolitical land-
scape in which it occurs.

The current study sought to (1) use the new B-IAT and
validated explicit measures to characterize the distribu-
tion of implicit and explicit measures of six types of dis-
crimination (racism, sexism, heterosexism, cissexism,
ageism, and sizeism), and evaluate their associations,
(2) explore differences in implicit and explicit discrimi-
nation, by target vs. dominant group, across six a priori
selected groups (racialized group, sex/gender, sexual
orientation, gender modality, age, and weight groups),
considering social desirability bias and sociopolitical con-
cerns, and (3) assess associations of implicit and explicit
discrimination with current smoking/vaping in the con-
text of current sociopolitical concerns. Our a priori
hypotheses were:

a) implicit bias, implicit recognition of discrimination,
and explicit self-reported discrimination experiences
would be positively correlated;

b) members of target groups would be more likely
to report implicit and explicit discrimination
than members of dominant groups, and implicit
discrimination would be recognized by members
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of target groups who do not report explicit
discrimination;

¢) implicit and explicit measures of discrimination
would independently associate with increased odds
of current smoking/vaping, and the magnitude
of these associations would differ by target vs.
dominant group; and.

d) higher scores for broader sociopolitical concerns
would be positively associated with measures of both
implicit and explicit discrimination and also with
increased odds of current smoking/vaping.

Methods
Participants and procedures
The Life + Health Study was a cross-sectional population-
based study designed to advance novel methods to mea-
sure and analyze discrimination for population health
research [43]. Our study population comprised 699 par-
ticipants recruited between May 28, 2020 and August 4,
2022 from three community health centers in Boston,
Massachusetts: Fenway Health (FH), Mattapan Commu-
nity Health Center (MCHC), and Harvard Street Neigh-
borhood Health Center (HSNHC). These community
health centers were selected to ensure diversity relevant
to the types of discrimination being studied: FH serves a
high number of sexual and gender minority (LGBTQ+)
patients [44]; MCHC [45] and HSNHC [46] serve pre-
dominantly low-income persons of color; all three cen-
ters serve patients regardless of health insurance status,
economic resources, or ability to pay. Participants were
eligible if they had visited one of the health centers in the
last two years; were born in the US to ensure comparabil-
ity in potential exposure to discrimination in the US; and
were ages 25—64 years. Stratified sampling was utilized to
ensure sufficient sample sizes across the a priori selected
social groups to investigate discrimination exposures.
We obtained a list of potentially eligible patients from
each community health center. Depending on the con-
tact information provided, we then emailed or mailed
potential participants a study invitation to notify them
that they would receive a phone call to assess interest
and eligibility for the study, along with instructions about
how to opt out of receiving this call. We called potential
participants who did not opt out up to five times, calling
at varying intervals and times (e.g., evenings, days, week-
ends). The overall response rate was 48.4% [47], compa-
rable to other population studies conducted during the
COVID-19 pandemic [48]. During the phone call, par-
ticipants were screened for eligibility and if eligible, com-
pleted an electronic informed consent process, followed
by the study protocol for participation. The study pro-
tocol entailed two online surveys: a self-reported survey
administered via Qualtrics™ and a validated digital Brief
Implicit Association Test. The study was designed to take
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60 min to complete; upon completion (or at time of with-
drawal) participants received the study incentive. The ini-
tial gift card value was $25 and was increased to $40 [47].
All study activities and procedures were approved by the
Institutional Review Board at Harvard T.H. Chan School
of Public Health (IRB-18-1128).

Measures

We provide detailed technical descriptions of the mea-
sures we used in Appendix A, to complement the sum-
maries we offer here.

Implicit Discrimination and Preference Measures.
Implicit discrimination was measured using a separate
Brief Implicit Association Test (B-IAT) [41] for: racism,
sexism, heterosexism, cissexism, ageism, and sizeism.
For each discrimination type, a Target/Dominant B-IAT
assessed an implicit recognition of discrimination toward
members of the target group, and a Good/Bad B-IAT
measured internalized preference (implicit bias) for the
target group. Scores could range from +2 (implicit pref-
erence for and recognition of discrimination against tar-
get group) to —2 (implicit preference for and recognition
of discrimination against dominant group), with a 0 indi-
cating neutrality between attributes and social catego-
ries. Each brief IAT took approximately two minutes to
administer, totaling 12 min.

Explicit Self-Reported Discrimination and Preference
Measures. The validated Experiences of Discrimina-
tion (EOD) measure assessed explicit self-reported dis-
crimination (from “never” to “rarely to “sometimes” to
“often”) in 10 domains, ranging from public venues to at
home, due to their race, gender identity, sexuality, gender
modality, age, and weight [49]. Explicit preferences were
measured using self-reported items on a 7-point scale,
spanning from strong preference for the target group to
strong preference for the dominant group.

Social Groups. Target vs. dominant groups were opera-
tionalized corresponding to the six categories of social
discrimination (see Appendix A). For sizeism, we com-
puted body mass index (BMI; weight/height?) based
on self-reported height and weight data, and dichoto-
mized<30 BMI (underweight, healthy weight, over-
weight) vs. >=30 BMI (obese) [50]. We also created a
variable summing the number of target groups a person
reported being in from 0 to 6.

Sociopolitical Concerns. We assessed sociopoliti-
cal concerns using a 15-item scale from the Gallup Poll
Social Series [51], fielded since 2001, measuring how
much people personally worry (using a 5-point scale)
about each problem (from “not at all” to “a great deal”),
with scores ranging from 0 to 45 [52]. Problems listed
included topics related to hunger and homelessness, the
environment, immigration, race relations, healthcare,



Page 4 of 17

(2025) 24:110

Reisner et al. International Journal for Equity in Health

(%1'60) (9%897) (%21€) (9%6'85) (%9°L1) (9%6°€8) (9%6°8€)
L (%T0g) LTl 514 5ol YN (%l Ph) €T 6¢!1 78 VN €le VN 98 (%997) £TL  (%S0€) €LT UBWIOA J9pUSbsI)
(9%89€) (9%8'65) (9%C0€) (%S'1€)  (%8°0v) 9E¥8) (%T9¢)
16 (%88¢) Sl L01 AT YN (%€'SS) #9¢ 69 S61 VN VN ¥9¢ 08 (9%58€) ¥8L  (%8'£€E) ¥9¢C el JopuabsiD
(%) N :Ay3uapj 1opuan
(900) (9%00)  (%0°0) (90°0) (%0°0) (900) (9%00)  (%0°0) (9070) (%0°0)  (%00) (%00) (9%0°0) (9%0°0) AjuO (IdHN) Jopueys|
0 0 0 0 0 0 0 0 0 0 0 0 0 0  2yided/ueliemen sAleN
(9%0°0) (%00)  (%00) (%0°0) (%0°0) (9%0°0) (%00)  (%00) (9%0°0) (9%00)  (%00)  (%00) (9%0°0) (9%0°0) AuO (NVIV) 2A1eN
0 0 0 0 0 0 0 0 0 0 0 0 0 0 uesely/uelpul uedslswy
©1'9) (%0'8)  (%S) (%9°6) (960°6) (%08) %6')  (9%v'6) (%86) (%S (%E8) (%C97) (%€°8) sdnoi
0¢ 143 8 0S 0¢ 8¢ €l S €l 6l T4 85 VN 85 pazl|eIdeY IO IO OM|
(900) (%20)  (%0°0) (9%2°0) (%5°0) (90°0) (%00)  (%C0) (%8°0) (%00)  (%00)  (%S0) (%1°0) AuQ uediyy
0 L 0 L L 0 0 L L 0 0 L VN I YION JO Wi=3seq o|ppIN
(9%072) %87)  (%L'L) (%CY) (%€ (%TY) ©%v9) (%€ (%S°1) (%EY)  (%8€) (%ELL) (%9°€)
S 6l € e S 0¢ 4! L 4 Ll Cl 14 VN 14 AjuQ uersy
%19) ©%T€) (%87 (%8Y) (%C°€) (%8%) (%S5  (%8€) (%8°€) (%EY)  (%SY) (%9€L) (%)
Gl €l S SC VA €C 4 8l S Ll ¥l 0¢ VN 0¢ AuQ oiuedsiy
(%1°€0) (9%656) (%S€0) (%6'6) (%87/1)  (%90€) (%61 (%6C1) (%261) (%8CL) (%¥8Y)
A 8¢ o (%STl) S99 44 S8 /9 8¢ Ll 0s ()4 L0l VN (%€G1) Z0L  AlUQ dluedsiH-UON >de|g
(9%£°09) (9%9£9) (9£°89) %9'15) (%¥'9/) %CL2) (% ¥9) (%90/) (9%0001) Auo
0SL (%CvL) 16T Ll £5€ (%TSL) 91 (%CS9) LLE ell S9¢ 76 €91 lee VN 8/¥  (%V'89) 8/¥ Sjueds|H-UON 31YAA
4(%)
N :dnoun pazijeney
[(%59) [(%00) [(%00) [(9%6€9)  [(%078) [(%82) [(%€2) [0SY) [6l6) [(%EL) [(%5°6)
L¢l 0l 0] [et8)SLl [l L) L€] 1] 8¢] /1] Gel ) 4| | 1 [%S9) Lel (%) N :BuISSIA]
(199) (6870 (859) (€02) (LS9 (6v9) wre)  e64) (179
6€87 (¥€9) 1€9€  €/7C 9c0e (6N ¥/8T (€97) L¥6C 006C  €6'6¢ 9/'8¢ 8l'0¢  6l6C  898C (61'8) £180¢ (199) 6€'8C (as) ueay :INg
(S (gL (s9ol) #9°G) oLl (L (0o°LL) (ore) (8s0L) (cLel) (SLLL) (@as)
[8'LE €Coy  8¥9¢ w6vS  (L09)60TE  (C98) 8EVE 656€ L1'8€E 8LL€ S6€E L99¢  S90Y (05°11) 60'8€ JASYAS ued|y :sied ur 26y
sdiysiaquispy dnouo jedos B ‘|INg '96y
(%971) %1G1) %L€l) (L9l (%500) cvl) (Qovrl) (%661) 1adep sejnbay
9¢  (%C9l)s9 [T (9S1) 18 (w68l) T (%8€EL) 99 0¢ LL LT 9¢ St 144 Grel) ¥9  (%SSL) 80L 10 J3)jows Jus4ind
pburdep/bunjows Juaiin) :ioineyag yijeaH
(%C8€) (%9°50) 9t vL) %¥'1€) (%989) (%681) (%€9€) (%8¥Y) (%9'L€)
(VT (%8'19) 00% 6/1 075 (%8'1€) cce (%re9) L1y 6l¢ 8/¥ el ¥S¢ ele Lee (9%%'89) 8/¥ 669 N
10]0D
.959q0 plo sik plosik  1apuabsid 199nbispuanp jo J1uedsiH-uou
95990, 10N, ¥9-St vr-ST JON J9puabsiy ybiens Dgol /KieuiquoN  uewopp uel\ UOSIdd aUYM [IZEYe) d|qenep
(L9 =N) (669=N) (669=N) (£69=N) (669=N) (669=N) a|dwes
, WISIdZIS wsiaby qWISIX3SSID)  , WSIX3S049)3H wsixas wspey [ejol

(3ueujwop pue 3o61e3) sdnoib uosuedwod 1ord e :uoljeul

1sIq Jo sadAL

7207-070¢ ‘SIasNYDeSSe|A 'U0ISOg ‘UoleulWwLIDSIP JO s9dAY 9 104 sdnolb Jueuiwop 'sa 19ble}
AQ PayIIeIIS ‘(5491U9D Yiesay AJUNUIWIOD € WOJ) PaNIda) S1eak 19—z sabe uiog-sn) siuedidipied Apnis YiesH + 9417 JO 1X23UOD PUR $D1ISII9IDRIRYD [BID0S ‘SIOIARYSC Ul eaH L djqeL



Page 5 of 17

(2025) 24:110

Reisner et al. International Journal for Equity in Health

(%C°07) (%6'L1) %9Cl)  (%Crl) O6tvl) %TSL)  (YSL) (L€l (%920 %601) [ooydS [euol}
05  (%80l) €y € WSEOL  (%6'8L) Ty 09 X3 69 0z 6¢ (974 05 s (9vl) col -e50/\/863]|0D) dWOS
(%8'7¢€) (%¥'CE) (%8°0) ©6t'£€)  (%E6E) ©%S'Sh)  (%LTE) (%90F) (%0€E)
98 (%8Th) LLL 86 2T (%S0W) 06 (%LL€) 081 8 88l 09 €8 4! €/ % 1Y) L6 (%9'8€) 0L 963]|0D JO s13A IO
(%+'9€) (%1'6€) (%S 1Y) ©L'1Y) (%01 %978)  (%L'SYh) (%90F) (%L 1E)
06 (%Cey) €Ll 0L 91z wv'Te) 2L (W6hh) vl 06 961 (974 91l 4! 0L (%TSh) 91T (%60v) 98T 92163 s1eNnpeRID
?\ovznacwr:
-ulelly |euoliednp3
(%8°0) %00)  (6l'L) (%0°0) (%6°0) ©%00)  (©%00)  (%00) (%0°0) %700 (%E0)  (%60) (%0°0) (%€°0)
14 0 z 0 z 0 0 0 0 L | z 0 14 paynadsun
(9%0°0) %20)  (%00) (%20) (%5°0) (%00) (%C0) (%0°0) (%700 (%00)  (%00) (%20) (%1°0)
0 l 0 l L 0 VN L 0 L 0 0 l L Buluonsenp
(%0°0) (%00)  (%l'L) (%0°0) (%5°0) (%T0) (%+0) (%8°0) (%00)  (%E£0)  (%60) (%0°0) (%£°0)
0 0 z 0 L | VN z L 0 | z 0 14 Buino 1apusn awes
(9%8°0) ©%C1)  (%90) %C1) (%€70) (9%t0) (%S'1) (%0°€) %1l (%00)  (%50) (%€°1) (%0'1)
z S L 9 S z VN L 4 € 0 | 9 L |enxasued
%C'1) (%0'1)  (%9°0) (%' 1) (%C€) (%0°0) (%S°1) (%8°€) (%v0) (%0 (%S50) (%€°1) (%0°1)
¢ 4 L 9 L 0 VN L S L L L 9 L [enxasy
(%9°€) %79  (%6€) ©1'0) (%6'6) (%9%) (%C6) (%€°S) (%L8)  (%8Y)  (%CL) (%6'S) (%€°9)
6 4 L L€ 44 44 VN 24 / 44 Sl 9l 8¢ 2% |enxasig
%t'S1) ©S€l)  (%EL) (%€2) (%£°02) %S590)  (w¥eEl) (%69  (%S6) (%6'S1) ssnnusp| Aoury
8¢ 7S gl %98  (%6'£0) 79 3 VN /6 Se e 8T 1z 9L (%6€EL) L6 |eNX3S IO 10 OMm|
(%0°S1) %Trl)  (%SY) (%9°€) (%S°02) (% EY) %62 (%L9)  (%06) (%€91)
L€ /S 8 (%E/1)06  (%59¢) 18 L1 VN 86 /S 0z 1z 0z 8L  (%0¥1)86 199D
(%1'62) (% 6Y) (%8'52) (%06) (%t 9%) %97)  (WLSL) (%0SS) (%S€T)
L (%0%€) o€l 88 ! 0T (%ETh) 20T VN e 0l o /A s (%969 01 (%8'1€) et ue|gsaT Jo Aeny
(%07€) (%8'1€) %T 1€) (%5°6) (%0°001) (%86) (0TS (%9€7) (%08Y)
¥8 (%567)8L1 /S 91 17 (%S'1Y) 86l 61T VN €l 43! v/ 901 (%9 L1 (%ELE) 61T  [enxaso1RaH 40 1ybiens
6(%) N :Anjenxas
199nblspusn
(%€C0) ©8'/1) (%81 (©%£'C2) %6'S)  (%670) (9%0°001) %T /1) ©%L'61) /Ateuiquon sspusbsuel]
S 1/ vl 8Ll (%S69) Cel N €l 6l1 43! VN VN 8¢ 6 (%6'81) CEL /K1euiquonN
(%€°S) %79)  (%t€) (9%£9) ©t'1)  (%L2L) (%191) (%€°0) (%S'2) (%6')
¢l 4 9 GE (%S8L) Ly N € 3 VN Ly VN S 9¢ L UBWIOA JopUabsuel].
(9%59) %02) (%) (9%2£°8) %€ (%06) ©LS1) (%Y (%L1) (%072)
9l 8z 14 v (%LTY) 6 VN S (374 VN VN 6 4! [€ 6 e Japuabsuel]
10]0D
.959q0 plo sik plosik  1apuabsid 193nbiapusn jo J1uedsiH-uou
95990, 10N, V9-St vv-ST JoN J9puabsiy ybiens Dgol /KieuiquoN  uewopp uely uosidd UYM [1:2ELYe} a|qeliep
(L9 =N) (669=N) (669=N) (£69=N) (669=N) (669=N) a|dwesg
, wsidzIS ws1aby qWISIXSSID)  , WISIX9S049)9H wISIXas wispey |elop

(3ueuiwop pue 3o61e3) sdnoib uosuedwod 1oud e :uoljeul

1s1q Jo sadAL

(panunuod) | 3jqey



Page 6 of 17

(2025) 24:110

Reisner et al. International Journal for Equity in Health

(%67) %8%)  (%0°9) %) (%6'S) (%07) (%¢°€) (%Sv) %se)  (%l€) (CYa) (9%97)
Cl 6l 6 €C €l 6L (9 vl 9l 9 (%65 Sl Ll Sl Al [43 19410
(%v61) ©L11) (%8'12) (%6'81) el (%691 (%Tvl) ©L6l)  (vel) (Gorvl) (%8TL) (%661) 92104 10geT pled o4}
8t Ly 6€  (%LTl) 99 44 €9 A3 89 9¢ 143 974 19 vy (%0°G1) SOl Ul JoN Jo pakojdwiaun
(%87C€) %S1€) (%616€) (%C 0€) (9%997) (%590)  (%tS€E) %S90)  (%LTE) (68YE) (%LYE) (%0'60) 9940jdw3 A1osinsadng 1o
18 9ClL ord /51 65 (%C5€) 891 85 691 Se €8 601 €91 ¥9 (%STe) Lee 'pakojdwa|as 1BumQO
(%LLY) (%5°19)  (%S€€E) (%6°19) (%6'8%) (%L 9) %L Ly)  (%08Y) (%E9Y) (%86v) (%9'LY) safo(dui3
€0l 90¢ 09 04T (%L/¥)90L  (%0LY) ¥iT L0L €CC €9 44 Sl 8¢€¢ 26 (%TLY) 0gE Aiosinadns-uoN
(%) N 3uedpied
Jo sse Jeuonedn>dQ
%6t 7€) %0v0) (%860 961'1€) (%7 L) %60Y) (7LD (%6070 (%9'LY) (%) N
S8  (%8T0) 16 94 GSL (%P9 €8 (LY SLL 89 0gl ¥S 69 SL 6 (%CT2) 901 (%€'82) 861  :AMIndasu| pood 3npy
(96£°6€) (%5'82) ©v'60) G6l'1E) (%580 OL'1y)  (%080) (6T (%0ED) (%) N :uonea
L6 (%TTT) 68 LS €Sl (w89 ¥8 (%CST) 0Tl 89 o¢lL SS A 8L 56 (%877) 601  (%7'67) ¥0T -1da@ d1wouod3 }npy
(%99%) (90°8€) (%C9€) (%9°1Y)  (%EVE) (%SSY)  (%6€E) (%L'SE) (%6L9) {(%) N :uoneaudaqg
SLL (%C60) LLL 89 88l  (%96€)88 (%CSE) 89l L6 7ol 09 98 oLt 8¢l (%897) 8¢l (%99€) 95  21wouo0d3 pooyp|iyd
24nud) Buisnoy Juaiind pue ‘sse)d [euonednddo Juaind ‘A}14NJdS JIWOU0ID POOYP[IYd 73 I NPY
Or'90) (6050) (1€60) (€8°€0) (¢8°€0) 6£90  (L1'£D  (9¢0) Or'1o) (5690) (€8S0)  (wl'60) (19°52) (@s) ueay
VAT 05°¢C  S60¢ Leee 88'CC 8C'S¢ e e 9/°0¢ L1'8c 6Lt €C6c (csen veee ¢S iseig Aupiqessaq |edos
(95°8) (068) (51'8) (sce)  (S92) (€6'4) (L98)  (reg)  (556) 4(@s) uesy :suiad
959¢ (908) LS¥C  SL9C S8¥c (L1'8) ¢SSt (6v'8) STSC ESC 6CSC 19 6CSC  COSC  LlLe (9L 6vve  (6€38) £€'SC -uo) [ed1Hjodorog
(%9°1) (%070 (%0 (%6'1) (%27 ©6L'1) (%50) (%L (%€7) 991 (%7  (%8l) ©177) (9%070)
14 8 ¥ 0l 9 8 L €l € ¥ 1A ¥ 0l 7l 19Y10
©%C'1) %c0)  (%1) (%C0) (%0°0) (%8°0) ©%v'l)  (%C0) (%0°0) %91) (%00 (%8'1) (%0°0) (%90)
€ L € L 0 14 € L 0 14 0 4 0 ¥ PaMOPIM
(9%1°9) (%C9) (%CTLL) (%87) (%5°6) (%0°S) %97)  (%EL) (%89) %69 (%9 (%89) (%€9) (%¥9)
Gl S¢ 0¢ S¢ lc iz4 0l Ge 6 Gl lc Sl 0€ 4 pajesedas/panion
(%) ©LE) (6t Te) (%0%¢€) (%8€€) (%95€)  (%8CE) ©L'1E)  (%S1E) (%+9e) (%9L£)
08 6€1L 85 LL] SL (%S°€€) 091 8L /51 4 08 vlLl €8 (%8°1€) ¢SL  (%9€€) SEC 3|6uIs
(Ca%9) (%87E) (%891 (%€8€) (%C6€) (%8'87) (%EVE) ©T6l)  (%6'1E) (%590 (%he)
S8 LEl 0€ 661 (8 (%860 vl €9 ¥9l 59 18 €8 9/ (%07TE) €51 (%8TE) 6CC diysuonejay e u
(%ev0) %0727) (%8'5¢E) (%8°00) (%611) %c60) (%90 %901) (%920 (%180 (%9LL)
09 96 ¥9 801 €e (%l'60) 6L 9 801 14! 0L 88 6¢ 98,0 €€l (%9VT) TLL patlle
(%) N :sme1s
diysuoneay yuauin)
(%5'8) (%C€) (%901) %%CY) (%1°8) (%8%) %%E€L) (TS (%89) (9€9)  (%L'S) (%LTl) %L70) (%6°5)
lc €l 6l 44 8l €C ol 14 6 9l ol 8¢ €l 4 963]|0) ON
100D
.959q0 pJo sik plosik i1apuabsid 199nbispuan Jo dluedsiH-uou
95290, 10N, ¥9-S¥ vr-sT JON J9puabsiy ybrens pgol /Kieuiquoy  uewop uep] uosiad SUYM [[2EY.Ye) s|qeliep
(L9 =N) (669=N) (669=N) (£69=N) (669=N) (669=N) a|dwesg
, WISIdzZIS wsiaby qWISIX3SSID)  , WSIX3S049)3H wsixas wspey [elol
(3ueuiwop pue }a6.ey1) sdnoib uostedwod Loud e :uoneuwldsiq jo sadA

(panunuod) | 3jqey



Page 7 of 17

(2025) 24:110

Reisner et al. International Journal for Equity in Health

(@s) uea :(321)
S9WIdIIX3 dY) Je uoi}
-e43U3DUO)) 10} XapUu|

[(%z'1) [(%60'1) [(%87) [(%S'1) [(%8'1) [(®6'l)  [eD) [0 1) [(%S°1) (87 [(%el) [(%ED) A
€] i ql 8] 7] 6l S 8] 4 /] i ql )8l [6'L) €Ll [(%) N :BuIssin]
(60°0) (80°0) (60°0) (800)  (600) (60°0) (800)  (600)  (80°0) (60°0) @s)
600 (600 0L0 800 (600)0L0  (600)0L0 0L0 600 010 600 600 010 800 010  (600)0L'0  ues :uelsy uoiiodoid
((4R0) (€l0) ((AR0) (oro (Lo (€1°0) (Lo (Lro) (Lo (cLo) (@s) uesiy
€10 (LI0)€Lo €10 (LIo)ELo  (Tlo)€ELo €Lo €10 €10 SL0 €lo zLo S10 o (Lro)eLo jueds|y uopodold
(240 (S20) (€20) (tzo) (910 (61°0) (5zo)  BL0O)  (620) (¢10) (@S) uesy Djuedsiy
8Lo  (BLO)¥LO 8l'0 (0Z0)SL0  (LLO)ELOD 10 €20 €10 910 610 €10 620 0l0  (1Z0)9L'0  -UON>Pdejg uonodoid
(L20) (0€0) (920) (620) (€0 #20) (tzo)  (weo) (670 (1Z0) (@s) uea DiuedsiH
850  (¥C0) 190 650 (FT0)650  (€20) 790 850 €50 790 850 /S0 290 90 G90  (570)650  -UON Suym uopiodold
(@s) uea :dnouo pazi
-Jeey Aq uonisodwo)
we1ep (SOv) AoAins Ajunwwo) ueddWY
(6L0T-S L0T) 21ew3sd Jeak-g sonsialdeieyd }oes} snsuad)
(9%0°0) (%80)  (%90) (9%0) (%6°0) ©%20)  (%00) (%90) (%0°0) %¥'0)  (%90)  (%50) (%+0) (%+°0)
0 € L 14 14 l 0 ¢ 0 L 14 L 14 ¢ SSIOUWIOH
(%6'9) %SY)  (%6€) (%29) (%8°9) %0'G)  (%89)  (%81) %1°9) %S2)  (%8€)  (%S6) (%8°€) (%9°G)
Ll 8l / 143 Sl 74 Sl € 8 6l 4l Lz 8l 6¢ pay1dads 10N
(%9'1) ©%81)  (l'L) ©L'1) %¥'1) ©s1) (%600  (%6'L) (%5°1) (%07 ©%EL) (%€ (%e'1) (%9'1) U3y YseD Jo Jusw
14 L z 6 ¢ 8 14 6 14 S 4 S 9 Ll -Aed Inoym paidnodo
(%8'1S) %17€) (%5'£S) ©%6'€S)  (%105) %L69)  (%0'8%) (%99 (%L'LS)
871l (%S'1S) 90 19 66 (%CC9) 8el (%S 9Y) CTT 8Ll L¥C 6 el orl €Ll (%/°19) /7T (%S'LS) 09€ SUWIOH juay
(%E°S) (%59  (%6'8) %) (%7 ©%69)  (%0S)  (%6'S) (%0°€) LY)  BEL  (%0S) (%6'S) (%9°G) lea)
¢l 9C 9l € 9 33 Ll 8¢ 14 4 € Ll 8¢ 6€  PuUB 9314 PAUMQ SWIOH
(% 7€) (%¥'LS) (%8'60) %<€e) (% 9¢) ©L61)  (%FLE) (BEOY) (%LLE) ueo/abebiIop
G8 (%0'GE) OFL 6 651 (%1'90)8S  (%9'6€) 681 €/ v/l 9C S6 ozl 0/ (%0'£8) LLL  (%E'SE) L¥T B YHUM PaUMQ SUIOH
(%) N :24nud) BuisnoH
%C1) (%S0)  (%90) (%8°0) (%6°0) %90) ¥l (%0) (%S'1) (%00)  (%0'1)  (%C0) (%8'1) (%£°0)
¢ 14 L 4 14 € € 14 14 0 € | 14 S pay1ads 10N
10]0D
.959q0 plo sik plosik  1apuabsid 193nbiapusn jo J1uedsiH-uou
95990, 10N, V9-St vv-ST JoN J9puabsiy ybiens Dgol /KieuiquoN  uewopp uely uosidd UYM [1:2ELYe} a|qeliep
(L9 =N) (669=N) (669=N) (£69=N) (669=N) (669=N) a|dwesg
, wsidzIS ws1aby qWISIXSSID)  , WISIX9S049)9H wISIXas wispey |elop
(3ueuiwop pue }a6.ey1) sdnoib uostedwod Loud e :uoneuwldsiq jo sadA

(panunuod) | 3jqey



Page 8 of 17

(2025) 24:110

Reisner et al. International Journal for Equity in Health

€9|0eL g xipuaddy 935,

elep Buissiw sem a19y3 Yaiym ul
a|qenea Ajuo sy sem siyy se ‘(JNg) xapul ssew Apoq 1oy elep Buissiw spiodas Ajuo pue sdnoib uosuedwod payidads ayj ul papnjaul suosiad 1o sanjea paalasqo spiodas uoldas diysiaquispy dnoio [0S 18 ‘|INg 96y dy L ,

wis|9zIs 10 uosiedwod 3y} Ul papn|dul Jou a1am sjuedidipied asay} 0s ‘|Ag 23e|Ndjed 0} Papaau syusWINseaw 3ybiam 10 yBiay Buissiw a1am syueddipied z6 =N "0€ > 10 0€ < (Xapul ssew
Apoq) |INg uo paseq 3590 Jou, pue 35370, Se Pa|2ge| 350U} SPN|DUl UOIFRUIWLDSIP J0 3dA} S1Y3 10§ sAN0IB UOSIIRAWOD [B1D0S PR)SEIIU0D 3Y | “IYBISM UO PSR UOIFRUIWLISIP JO S9OUSLIRAXS saiedwod sisk[eue ws1azis 3y

(slenpialput s9anbiapuab Jo ‘Kieuiquou Japusbsuely) Jou op jeyy
950y} pue 1apuabsid se AJ3uspl 3ey} S|ENPIAIPUL SPN|DUL UOIRUIWILIDSIP JO 3dAY S1Y} 104 sAN0IB uosLedWOD [e1>0S Pajseliuod 3y Ajljepouw J1opusb uo paseq UOHRUIWLIDSIP JO S32UBNI3AXS saIedwOd SISA|eue WISIX3SSID dY ] 4

WISIX9504)3Y 104 UOSIIEAWOD DY} Ul PIPN|DUI JOU 2I9M puUR A}[BNXSS 119y} 340das Jou pip syuedidiied Z=N 'sd

eNX9s 9J0W 10 OM} JO ~mr__co_uww_iu ‘_MBXWmCmQ ‘lenxase

‘buino| Japuab awes 19anb ‘|enxasiq ‘uelqsa)l 10 Aeb se paynuapi 1eys syuedidipied sapnjpul A10631ed ,DgD7, 9Yl pue ‘|enxasoalay 4o ybiesls se paynuapl Ajuo jeyy syueddinied sapnjpul K1obajed ,1yblens syl ‘09Ol
10 3ybrens se paynuapl 12yl S|enpIAIpUl 3pN|DUl UoHRUIWLIISIP JO 3dA1 siy3 4oy sdnolb uosiiedwod [e120s PalseIuod Y| "UOIIRIUSLIO [ENX3S UO Paseq UOIeUIWLIISIP JO sedualiadxe saledwod siskjeue wsixasolalay ayl ,

[(%C1) (%01 [(%87) [(%S°1) [(%8'1) (%61 (%) [061) [(%S'1) (%87 [06E1) [(%ED) YA

€] v) ql 8] 7] 6] S 8] ad /] v) ql )8l [%6'1) €L] [(9%) N :BUISSIN]
(8'8¢6 (6852 (8¥6C (805

(0265 Sl) (l'e6e 1) Sl) Sl) (as) uea :(ssejjoq
vl)  (€C5091)  L¥/S  (L'vLvSL) (66 (8Y'18861) L) S1L0 (8Tl Sl) ®SP6'SL)  €LIL 659 (S1.8 (9185 SN paisnipy uoneyu|
96 Lt G899 ¥ S 0VESEr YL LLZI0OEy  0668L€Y SY/ECh 2% 80y ST/8h 2% Sy v1) 1'€9€ 6€ SL) €¥PS €7 610T) dwodu| uelpay

[%'1) [%0'1) (%87 [(%S'1) [(©8°1) [wo6'l)  [%eD) [©6L1) [(%S°1) [%87) [el) [(%ED) IOYA
€] ¥) ql 8] 7] 6] S 8] a /] ¥) ql )8l [%6'1) €Ll [(9%) N :BUISSIN]
(1o1uay
(9v'0) (6¥'0)  (050) (L¥0) (67°0) (050  (8%0) (9v'0) (ty0o)  (1S0)  (/¥0) 'SA dIYSISUMQO SUWIOH)
¥0°0- S00- S00 (870) 800~ S00- S00- 900-  $00- 80°0- S00-  C00-  /L00O- (6170) €00-  (6¥°0) S00-  @inual BuisnoH 1oj 3D
. (Oluedsiy
-UON %2B|g WODU|-MOT]
"SA DlUedSIH-UON SHUM
2WOdU|-ybIH) uoly
(9z0) (szo)  (8z0) (¢zo) (9z0) (6c0) (€T0) (€20) (tzo)  (STo)  (870) (czo) -e631636 djwouod]
a4} 920 €0 (¥C0)vo 920 €0 610 970 €20 440 920 €10 620  (ST0)¥C0 pazijeidey 10} ID|

10]0D

.959q0 PpJo sik plosik  1apuabsid J93nbiapusn jo JjuedsiH-uou

25990, JON, t9-S¥ Y-S JON J9puabsiy yblens 0gol /KieuiquoN  uewopp uely uosidd aMYM [L2ELYe} a|qelep
(LV9=N) (669=N) (669=N) (L69=N) (669=N) (669=N) ajdwes
, ws1vzIS ws1aby qWSIXassl)  , WsIX9s04919H wISIXas wisppey |elorL

(ueurwop pue 19b4e3) sdnoub uosiiedwod Lowud e :uoneurwdsIq Jo sadA|

(Penunuod) | 3jqelL



Reisner et al. International Journal for Equity in Health

and unemployment. Internal consistency reliability of the
measure in this sample was high (a=0.87).

Social Desirability Bias. We used the validated RAND
Socially Desirable Response Set Five-Item Survey (SDRS-
5) to measure social desirability bias [53]. Items were
summed (0-5) and transformed to a log linear scale
(0-100).

Sociodemographic Characteristics and Context. Self-
reported sociodemographic data pertained to: indi-
vidual educational attainment [54], current relationship
status [49], childhood and adult economic deprivation
[54, 55], occupational class [54, 56], and housing tenure
[57]. To characterize participants’ residential context, we
geocoded the mailing address they provided at recruit-
ment to the census tract, and utilized the 5-year estimate
(2015-2019) American Community Survey (ACS) census
tract data for: composition by racialized group, Index for
Concentration at the Extremes (ICE) for racialized eco-
nomic segregation and housing tenure [58], and median
income (2019 inflation-adjusted US dollars).

Health Behavior: Current Smoking/Vaping. Four items
drawn from the U.S. Behavioral Risk Factor Surveillance
Survey asked about lifetime and current cigarette use
(smoking) and e-cigarette (vaping) [59]. We combined
variables to create a binary indicator of current smok-
ing/vaping to capture a current stress-responsive health
behavior.

Data analysis

We computed univariate descriptive statistics and visu-
alized distributions for the overall sample and by social
discrimination groups. Bivariate tests compared implicit
and explicit discrimination measures across social groups
using t-tests for continuous indicators, X2 tests for cat-
egorical or binary variables and the Spearman’s product
moment correlation coefficient (r) to assess the strength
and direction of their relationships (range: -1 to 1); effect
sizes were interpreted as 0.10 (weak or small effect) 0.30
(moderate effect), 0.50 (strong or large effect) [60]. We
generated a separate correlation matrix for each type of
discrimination, stratified by target vs. dominant group,
and by self-reported explicit discrimination (EOD=0,
EOD > =1). These matrices also included social desirabil-
ity, sociopolitical concerns, and number of target group
memberships.

To assess associations of implicit and explicit discrimi-
nation measures with current smoking/vaping, we fit
bivariate and multivariable logistic regression models,
yielding odds ratios (ORs) and 95% confidence intervals
(CI). For each of the six types of discrimination, a bivari-
ate model regressed current smoking/vaping on implicit
and explicit discrimination measures, followed by a
multivariable model that adjusted for all other discrimi-
nation measures, number of domains as a target group

(2025) 24:110
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member, age, education, childhood economic depriva-
tion, sociopolitical concerns, and social desirability, and
clinical recruitment site. We then conducted a random-
effects meta-regression analysis [61], pooling the results
from each of these discrimination models to charac-
terize common patterns of association for implicit vs.
explicit measures of discrimination among target vs.
dominant groups with respect to current smoking/vap-
ing. To account for statistical heterogeneity across mea-
sure type (implicit vs. explicit) and target group (target
vs. dominant group), the model included an interaction
term (implicit vs. explicit x target vs. dominant group),
and the domain of discrimination. Multiple imputation
using fully conditional specification was implemented to
impute missing B-IAT data [62]. All analyses were con-
ducted in R statistical software [63].

Results

Sample characteristics

Table 1 presents sample characteristics overall and strati-
fied by discrimination type (for each of the six experi-
ments) and by target vs. dominant group. Mean age
was 37.9 years (SD=11.2 years) Overall, 31.6% were
people of color; 31.8% identified as transgender or non-
binary/genderqueer; 68.6% were sexual minority. For
education, 20.5% had some college/vocational school
or no college. 57.4% were married or in a relationship.
36.6% reported childhood economic deprivation, 29.2%
adult economic deprivation, and 28.3% food insecurity;
15.0% were unemployed or not in the paid labor force.
Approximately half (51.5%) reported renting their hous-
ing. Approximately one-third (38.2%) had a self-reported
BMI > =30. The mean sociopolitical concerns score was
25.3 (SD=8.4) (range 0-45). For further contextualiza-
tion, Census tract characteristics of composition by
racialized group, and also racialized economic segrega-
tion and housing tenure segregation (using the Index for
Concentration at the Extremes) are presented in Table 1.

The distribution of implicit and explicit measures and
comparisons across social groups

The distribution of implicit and explicit discrimination
measures by experiment (discrimination type) and across
the a priori selected social groups are displayed visually
using standardized density plots in Fig. 1. Differences in
implicit and explicit discrimination measures by a priori
selected social groups are displayed in Appendix B. For
the racism, sexism, heterosexism, cissexism, and age-
ism experiments, the target groups (e.g., people of color,
women and nonbinary/genderqueer individuals, LGBQ
individuals, individuals who were not cisgender, and
those ages 45—64 years) had a significantly higher implicit
preference for the target group and implicit recogni-
tion of members of the non-dominant social group as
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Fig. 1 Standardized density plots displaying the distribution of implicit (B-IAT) and explicit exposures stratified by target vs. dominant groups for 6 types
of discrimination in Life+Health Study participants (US-Born ages 25-64 years recruited from 3 community health centers), Boston, Massachusetts,

2020-2022

the targets of discrimination (denoted by positive scores
on both). For the sizeism experiment, those “obese” vs.
“not obese” (BMI>=30 vs. BMI<30) had a significantly
greater implicit recognition for “obese” individuals (posi-
tive score) but lower implicit preference of “obese” indi-
viduals as the targets of discrimination (negative scores).
Target groups generally reported more explicit experi-
ences of discrimination than dominant groups, and self-
reported preference for the dominant group.

Correlations of implicit and explicit discrimination
measures across the six experiments and stratified by
group membership (Target and dominant group) and

by explicit experiences of discrimination (EOD=0 and
EOD>=1)

Figure 2 presents correlation matrices of implicit and
explicit discrimination measures, sociopolitical concerns,
social desirability bias, and number of target group mem-
berships. Matrices are presented for each discrimination
type (racism, sexism, heterosexism, cissexism, ageism,
and sizeism) and are stratified by group membership
(target and dominant group) and by explicit discrimina-
tion (EOD =0 and EOD >=1). Across experiments, there
were generally modest correlations between discrimina-
tion measures. These correlations typically were stron-
ger among those persons who self-reported no exposure
to discrimination (EOD=0) than for those who did
(EOD>=1). Results varied by membership in the target
vs. dominant group. Social desirability bias only exhib-
ited correlations for the target groups for traditional

sexism and cissexism. For sociopolitical concerns, corre-
lations were generally found with explicit discrimination.

Modeling the associations of implicit and explicit
discrimination with current smoking/vaping

Overall, 15.4% of the study population (n=108) reported
current cigarette/vaping: 8.7% current smoking (4.1%
every day, 4.6% some days), and 8.7% vaping (2.7%
every day, 6.0% some days). Smoking/vaping prevalence
was highest in people of color and nonbinary/gender-
queer, LGBQ, and non-cisgender people. Figure 2,3 and
Appendix C presents models assessing the association
of implicit and explicit measures with current smoking/
vaping and effects across target vs. dominant groups.
The associations of discrimination exposures with smok-
ing/vaping varied for implicit and explicit discrimination
measures, were heterogeneous across experiments, and
differed for target vs. dominant groups.

Random-effects meta-regression analysis

We conducted a meta-analysis to analyze results gener-
ated from Model 6 (adjusted for age, education, number
of target group memberships, sociopolitical concerns,
social desirability, and recruitment site) across all six
types of discrimination while preserving the heteroge-
neity of results across experiments to look at the overall
pooled effect of implicit and explicit measures with cur-
rent smoking/vaping, for target and dominant groups (see
Table 2 and Appendix D). The point estimates of the tar-
get group effects were equivalent in value for the implicit
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Fig. 2 Correlations of implicit and explicit discrimination metrics, social desirability, sociopolitical concerns, and number of target group memberships
by type of discrimination, stratified by target vs. dominant group discrimination and explicit discrimination, in Life + Health Study participants (US-Born
ages 25-64 years recruited from 3 community health centers), Boston, Massachusetts, 2020-2022. Axis Legend: a = Implicit preference for target group;
b = Explicit recognition of discrimination towards target group; ¢ = Explicit preference for target group; d = Sociopolitical Concern; e = Social Desirability;
f=N of group membership in target groups; g = Implicit recognition of discrimination towards target group

and explicit measures. However, for the dominant group,
the implicit and explicit measures yielded different odds
of smoking/vaping—elevated odds for explicit discrimi-
nation measures, and null associations for the implicit
measures. Additionally, we conducted a meta-regression
to understand by how much the odds of smoking/vaping
change when using explicit vs. implicit measures among
target group and dominant group members, respectively.
Among dominant group members, using explicit com-
pared to implicit discrimination measures was associated
with a 1.18 (95% CI=1.00-1.39) greater odds of smoking/
vaping; among target group members, explicit vs. implicit
measures did not yield significantly different odds of
smoking/vaping 1.00 (95% CI=0.84-1.26).

Discussion

This population-based study in three Boston-area com-
munity health centers used the recently introduced B-IAT
to enable us to assess the health impacts of implicit and
explicit discrimination measures for 6 different types of
discrimination: racism, sexism, heterosexism, cissexism,
ageism, and sizeism. We found, as expected, that, first,
implicit and explicit discrimination measures yielded
distinct yet complementary insights about exposure to
discrimination. Second, these measures were generally
moderately associated with one another, with stronger
associations for target group members and those report-
ing no explicit discrimination. Relatedly, social desirabil-
ity bias also varied, especially for traditional sexism and
cissexism. Third, there was substantial heterogeneity in
how implicit and explicit measures were associated with
smoking/vaping across different types of discrimination.
This finding highlights that discrimination experiences
are not monolithic, and it is important to examine dif-
ferent types of discrimination — and to use methods such
as meta-regression to identify common patterns across
multiple types of discrimination. Additionally, sociopolit-
ical concerns were independently associated with smok-
ing/vaping, underlining the need to consider the broader
context in which discrimination occurs.

Our study found that the association of implicit and
explicit discrimination exposure with smoking/vap-
ing varied by target vs. dominant group memberships, a
novel finding that underscores the importance of exam-
ining effect estimates stratified by membership in the tar-
get versus dominant group. Specifically, the association
between explicit vs. implicit discrimination measures
increased the odds of smoking/vaping among dominant

group members, but not among target group members.
Prior research has demonstrated associations between
discrimination and more active or proactive coping strat-
egies among minoritized communities [10, 64]. Thus,
study participants in target groups may have utilized
effective coping strategies to mitigate the stress of dis-
crimination, buffering its health-harming effects. Future
research is warranted to examine protective factors and
health-promoting strategies that communities deploy to
actively resist oppression in their lives.

Several limitations should be considered. First, the
sample was restricted to Boston area community health
center patients, limiting generalizability to other health-
care or geographic settings. However, consistent with
community health centers nationwide [65], our sample
from two of the three community health centers (Mat-
tapan and Harvard Street) were primarily low-income
persons of color, whereas our sample from Fenway
comprised more highly educated white non-Hispanic
LGBTQ + persons. Second, combining smoking and vap-
ing as a single outcome variable may obfuscate important
epidemiologic differences relevant to discrimination-
health associations. Both smoking and vaping are con-
centrated in men, people identifying as non-Hispanic
White and non-Hispanic “Other race” groups, those
with low levels of education (e.g., high school or some
college) and low income, and LGBT-identified people
[27-30]. Yet, smoking prevalence is highest for individu-
als ages 25—44 and 45-46 years, whereas vaping is high-
est among those ages 18-24 years [27-30]. Additional
research is warranted to examine the associations of
implicit and explicit discrimination with smoking and
vaping as disaggregated outcomes. Third, this is a cross-
sectional study design and therefore associational only.
Future longitudinal research is needed to assess the tim-
ing of implicit and explicit discrimination exposures and
health, consider the mechanisms and pathways through
which discrimination harms health over time, and exam-
ine temporal trends in the sociopolitical landscape that
may be relevant for discrimination-health associations
given our findings that sociopolitical concerns associ-
ated with some types of discrimination and with current
smoking/vaping. Limitations notwithstanding, this study
has noteworthy strengths, including the use of a novel
brief IAT to measure implicit recognition alongside self-
report explicit discrimination exposures, a diverse sam-
ple that allows for statistical comparisons across a priori
selected social groups, and a novel methodology of using
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Fig. 3 Associations of implicit (B-IAT) and explicit exposures with odds of smoking/vaping stratified by target vs. dominant group discrimination and
explicit discrimination, in Life +Health Study participants (US-Born ages 25-64 years recruited from 3 community health centers), Boston, Massachusetts,
2020-2022
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Table 2 Random-effects meta-regression analysis: pooled
associations of implicit (B-IAT) and explicit exposures with odds
of smoking/vaping in Life +Health study participants (US-Born
ages 25-64 years recruited from 3 community health centers),
Boston, Massachusetts, 2020-2022

Summary Models

Interaction Model

Measure Type Effect Beta Estimate p-
Estimate (95% Cl) A val-
(95% Cl)+ ue

Effect of explicit vs. implicitamong  0.163 118 0.06

the dominant group (0.004,0.330)  (1.00, 1.39)

Effect of explicit vs. implicit among  -0.003 1.00 0.98

the target group (-0.18,0.18) (0.84,1.20)

+Additive Scale: Estimates are on the log odds scale and represent the additive
change in the log odds of current smoking/vaping

AMultiplicative Scale: Additive estimates are exponentiated and represent the
change in the odds of current smoking/vaping

meta-regression to pool results across the six discrimina-
tion experiments to obtain pooled estimates of implicit
and explicit discrimination measures, stratified by target
vs. dominant groups, with current smoking/vaping.

Conclusion

Our results affirm the need for empirical health research
to include both implicit and explicit measures of expo-
sure to discrimination and demonstrate the practical fea-
sibility of doing this by using the B-IAT plus self-report
measures. We provide novel evidence that it is critical
to analyze results separately for members of the tar-
get vs. dominant groups, and that it is useful to make
these comparisons across multiple types of discrimina-
tion using the novel meta-analysis approach we have
employed. While prior studies have assessed implicit bias
and demonstrated that these can vary based on group
membership [66—69], our study is distinct by examining
implicit beliefs about which social groups are implicitly
recognized or believed to be the targets of discrimina-
tion. Further, our study provides suggestive evidence that
it is important to include relevant contextual measures,
e.g., about sociopolitical anxiety, in studying implicit and
explicit discrimination measures and health, since such
metrics can potentially be confounders or effect modi-
fiers [70-73]. Lastly, these novel implicit and explicit
measures enable future research investigations assessing
the intersectional health effects of occupying multiple
social positions in target vs. dominant groups, and the
intersecting forms of societal oppression that may fuel
health inequities, representing an important next step for
the field. Future research on discrimination and health,
in diverse country contexts, should consider using both
implicit and explicit measures to analyze health impacts
across multiple types of discrimination.

(2025) 24:110
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