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Abstract
Purpose  To investigate whether emotional and physical reactions to perceived discrimination are associated with health-
related quality of life (HRQOL) among whites and Latinos (by language preference) in Arizona.
Methods  A cross-sectional analysis using the Arizona Behavioral Risk Factor Surveillance System (2012–2014) was 
restricted to non-Hispanic white and Latino (grouped by English- or Spanish-language preference) participants who com-
pleted the Reactions to Race optional module (N = 14,623). Four core items from the Centers for Disease Control and Preven-
tion’s Healthy Days Measures were included: self-rated health; physically unhealthy, mentally unhealthy; and functionally 
limited days. Poisson regression models estimated prevalence ratios and 95% confidence intervals (CIs) for poor self-rated 
health. Multinomial logistic models estimated odds ratios and 95% CI for poor mental, physical, and functionally limited 
days (defined as 14 + more days). Models were adjusted for sociodemographics, health behaviors, and multimorbidity.
Results  Reports of emotional and physical reactions to perceived discrimination were highest among Spanish-language 
preference Latinos. Both Spanish- and English-language preference Latinos were more likely to report poor self-rated health 
in comparison to whites. In separate fully adjusted models, physical reactions were positively associated with each HRQOL 
measure. Emotional reactions were only associated with reporting 14 + mental unhealthy (aOR 3.16; 95% CI 1.82; 5.48) and 
functionally limited days (aOR 1.93; 95% CI 1.04, 3.58).
Conclusions  Findings from this study suggest that physical and emotional reactions to perceived discrimination can manifest 
as diminished HRQOL. Consistent collection of population-based measures of perceived discrimination is warranted to track 
and monitor differential health vulnerability that affect Latinos.
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Introduction

Health-related quality of life (HRQOL) is a commonly used 
multi-dimensional measure of population health, which 
includes domains related to physical, mental, and function-
ing well-being [1, 2]. Despite the documented significant 
health advantages (e.g., lower all-cause mortality) [3], com-
monly referred to as the Latino health paradox, a growing 
number of studies have reported racial/ethnic disparities in 
HRQOL between Latinos and non-Hispanic whites (hereaf-
ter referred to as whites) [4–9]. These studies demonstrate 
that Latinos, in general, report diminished HRQOL relative 
to whites. While differences in HRQOL remain after adjust-
ing for covariates such as socioeconomic status, exposure to 
psychosocial stressors (i.e., perceived racial discrimination) 
or factors related to acculturation (i.e., English-language 

 *	 Kellee White 
	 kwhite20@umd.edu

1	 Department of Health Services Administration, University 
of Maryland College Park School of Public Health, 3302D 
SPH Bldg 255, 4200 Valley Drive, College Park, MD 20742, 
USA

2	 Department of Social and Behavioral Sciences at the Harvard 
T.H. Chan School of Public Health, Boston, MA, USA

3	 Department of Sociology and African American Studies, 
University of South Carolina, Columbia, SC, USA

4	 Department of Sociology, University of South Carolina, 
Columbia, SC, USA

http://orcid.org/0000-0002-0939-8073
http://crossmark.crossref.org/dialog/?doi=10.1007/s11136-019-02222-9&domain=pdf


2800	 Quality of Life Research (2019) 28:2799–2811

1 3

proficiency) are not consistently included in studies that 
may further our understanding of the observed differences.

There is increased interest in perceived discrimination, 
the differential treatment accorded to members of non-dom-
inant groups on the basis of personal characteristics (e.g., 
race/ethnicity), as a salient contributor to Latino health ineq-
uities [10–12]. Prior studies have linked perceived discrimi-
nation to adverse HRQOL among Latinos, suggesting that 
higher levels of perceived discrimination are associated with 
poorer self-rated health and greater likelihood of experienc-
ing unhealthy mental and physical days [5, 13, 14]. Two 
of these studies utilized a single question to operationalize 
perceived discrimination due to race/ethnicity [7, 16]. One 
utilized the Everyday Discrimination Scale, which includes 
nine items that capture the frequency of routine incidents of 
discrimination [15]. Although these measures conceptual-
ize discrimination as a distinct chronic psychosocial stressor 
[16, 17], they do not explicitly inquire about specific emo-
tional or physical stress responses elicited from differential 
treatment. Perceived discrimination has been shown to trig-
ger a cascade of physiological (i.e., cardiovascular reactiv-
ity) and psychological (i.e., depression) stress responses that 
lead to poorer physical and mental health outcomes [17–19]. 
Questions that assess symptom clusters of physical and emo-
tional stress responses can potentially provide greater insight 
regarding the mechanistic pathways that underlie and mag-
nify health risk.

The few studies that have examined the association 
between perceived discrimination and HRQOL among Lati-
nos adjusted for linguistic acculturation. Linguistic accultur-
ation, English-language use, preference, and/or proficiency, 
can impact the health of Latinos [20, 21]. Individuals who 
are linguistically acculturated have fewer language barriers 
that enable them to seamlessly navigate the health care sys-
tem, communicate with service providers, and access health 
services and resources [22, 23]. While HRQOL has been 
shown to vary by linguistic acculturation, the results have 
been mixed. There is evidence to suggest that lower levels 
of English proficiency are associated with reporting more 
unhealthy and limited health days [4]. Other results support 
an association between favorable HRQOL and Spanish-lan-
guage use [24]. These study differences may in part reflect 
adjustment of covariates, study population mix, and experi-
ences of discrimination. However, there is a dearth of stud-
ies examining the relationship between HRQOL, perceived 
discrimination and language preference among Latinos.

An emerging body of work links anti-immigrant socio-
political climates and policies to discrimination and adverse 
health outcomes among Latinos, regardless of immigra-
tion status [25–30]. For example, after the passage of the 
Arizona Senate’s Supporting Our Law Enforcement and 
Safe Neighborhoods Act (S.B. 1070), the legislation that 
gives law enforcement officials the authority to determine 

the citizenship status of an individual upon reasonable 
suspicion [31], several studies demonstrated a deleterious 
impact on Latino health outcomes and lower health service 
utilization [27, 28, 32–34]. Further, there is compelling evi-
dence documenting increased experiences of harassment, 
discrimination and racial profiling after the enactment of 
S.B. 1070 [25, 35, 36]. It has been suggested that language 
preference and language indicators (e.g., fluency, accuracy 
with grammar, and accent) may influence how an individual 
is perceived by others and may elicit discrimination [37]. 
For example, Spanish-language preference Latinos negotiate 
living in communities with anti-immigrant policies differ-
ently from English-language preference Latinos because of 
the heightened concern of experiencing discrimination and 
racial profiling [11, 12, 26, 38]. However, there has been 
limited attention to the broader sociopolitical landscape that 
may shape patterns of HRQOL among Latinos.

Data from the Arizona Behavioral Risk Factor Surveil-
lance System (BRFSS) collected in 2012, 2013, and 2014 
provide a unique opportunity to describe the distribution of 
emotional and physical reactions to perceived discrimina-
tion among whites and Latinos (by English- and Spanish-
language preference). We hypothesize that Spanish-language 
preference Latinos will report experiencing greater emo-
tional and physical reactions to perceived discrimination 
in comparison to English-language preference Latinos and 
whites. We also examine whether reactions to perceived 
discrimination are associated with poorer HRQOL among 
whites and Spanish- and English-language preference Lati-
nos. We hypothesize that Spanish-language preference (SLP) 
Latinos reporting reactions to perceived discrimination will 
be associated with decreased HRQOL outcomes.

Method

Study population and sample

The Behavioral Risk Factor Surveillance System (BRFSS) 
is an annual, state-level, telephone survey of civilian non-
institutionalized adults living in the United States conducted 
by the Centers for Disease Control and Prevention (CDC). 
The BRFSS is comprised of core sections, optional mod-
ules and state-added questions aimed at monitoring health-
related risk behaviors, chronic health conditions and utili-
zation of preventive health services. BRFSS study design 
survey methods, sample selection, and weighting procedure 
are described in detail elsewhere (http://www.cdc.gov/brfss​
). We pooled data from the 2012–2014 Arizona BRFSS. 
Response rates for the years included in the analysis were 
41.4%, 39.5%, and 41.6% for 2012, 2013, and 2014 respec-
tively, which are consistent with the reporting of BRFSS 
response rates at the national level [39–41]. The CDC 

http://www.cdc.gov/brfss
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Institutional Review Board (IRB) reviewed and approved the 
protocol to administer the survey. This secondary analysis of 
publicly available and de-identified BRFSS data was consid-
ered exempt from human subjects review by the IRB at the 
University of South Carolina. This cross-sectional analysis 
was limited to Latinos and non-Hispanic whites (hereafter 
referred to as white) who completed the Reactions to Race 
optional module of the BRFSS. Respondents missing data 
on HRQOL outcomes (N = 129) and relevant Reactions to 
Race optional module variables (N = 86) were excluded from 
analyses, yielding a final sample of 14,623 participants.

Measures

Race/ethnicity and language preference

Race/ethnicity was constructed from two questions: “Are 
you Hispanic, Latino/a, or Spanish origin? (yes/no)” and 
“Which one of these groups would you say best represents 
your race? (White, Black or African American, American 
Indian or Alaska Native, Asian, Native Hawaiian or Other 
Pacific Islander, or Other [specify])”. Individuals who self-
identified as Hispanic/Latino were further divided into two 
subgroups—English-language preference (ELP) and Span-
ish-language preference (SLP)—based on language prefer-
ence when completing the interview. Previous research has 
used language preference as a proxy for acculturation when 
detailed measures of acculturation (i.e., length of time in the 
US) are unavailable or limited [27].

Emotional and Physical Reactions to Perceived 
Discrimination

The Reactions to Race module is an optional module of the 
BRFSS. Initially piloted in 2002, this module consists of 
six-questions assessing socially assigned race, race con-
sciousness, perceptions of differential treatment at work 
and when seeking healthcare, and reports of emotional or 
physical symptoms resulting from race-based treatment. 
Further detail about this optional module is explained else-
where [42]. Reactions (emotional and physical) to perceived 
discrimination were assessed using two items from the Reac-
tions to Race module. Emotional reactions were assessed 
with the question: “Within the past 30 days, have you felt 
emotionally upset, for example angry, sad or frustrated, as a 
result of how you were treated based on your race?” Physical 
reactions were assessed with the following question: “Within 
the past 30 days have you experienced any physical symp-
toms, for example, a headache, an upset stomach, tensing 
of your muscles, or a pounding of your heart, as a result 
of how you were treated based on your race?” (response 
categories: yes, no). Items from the Reactions to Race mod-
ule have been widely used in population-based research on 

perceived discrimination and health in the United States, and 
have undergone extensive cognitive, field and pilot testing 
and demonstrated good internal consistency [43].

Outcome variables

Health-related quality of life (HRQOL) was measured 
using four items from the CDC’s Healthy Days Measures 
(HRQOL-4) [44]. The CDC HRQOL-4 was developed to 
assess HRQOL by asking questions about self-rated gen-
eral health and the number of recent days when a person 
was physically unhealthy, mentally unhealthy, or limited in 
usual activities [45]. The measure has been extensively used 
in state and national public health surveillance systems and 
public health programming and planning [45, 46]. The items 
used in the CDC HRQOL-4 have undergone cognitive test-
ing and demonstrate high reliability, validity (i.e., criterion, 
content, construct and predictive), and responsiveness across 
different population subgroups for use in population-based 
studies [47–52]. CDC HRQOL-4 measures predict morbid-
ity, mortality, and hospitalizations [2, 53].

To assess self-rated poor health, participants were asked: 
“Would you say that in general your health is excellent, 
very good, good, fair or poor?” Similar to prior research 
[5, 54–57], responses were dichotomized as: good (‘excel-
lent’, ‘very good’, ‘good’) or poor (‘fair’, ‘poor’). Self-rated 
poor mental health days was ascertained by asking: “Now 
thinking about your mental health, which includes stress, 
depression, and problems with emotions, for how many days 
during the past 30 days was your mental health not good?” 
The number of poor physical health days was ascertained 
by asking: “Now thinking about your physical health, which 
includes physical illness and injury, for how many days dur-
ing the past 30 days was your physical health not good?” To 
ascertain limitations in usual activities, respondents were 
asked: “During the past 30 days, for about how many days 
did poor physical or mental health keep you from doing your 
usual activities, such as self-care, work, or recreation?” Sim-
ilar to prior research and as a result of the distribution of our 
data (a considerable number of study participants reported 
zero unhealthy days), responses to the unhealthy days ques-
tions were categorized as: 0 (no unhealthy days); 1–13 
(infrequent unhealthy days); and ≥ 14 (frequent unhealthy 
days) [58, 59]. Fourteen or more unhealthy days represents 
a standard summary measure commonly used by prior stud-
ies and considered a meaningful cut point corresponding 
to mental distress, clinical depression and anxiety disorder 
[56, 60, 61]. Analogously, physically unhealthy days and 
functional limited days were categorized using the same cut 
points. Similar to prior studies, we did not combine the poor 
physical and mental unhealthy items to create a single sum-
mary score, given our interest in each individual item [62].
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Covariates

Variables considered to be risk factors or potential con-
founders of the association between race/ethnicity-lan-
guage preference, perceived discrimination, and HRQOL 
were included in the analyses [5, 63]. We adjusted for the 
following sociodemographic variables: age (assessed con-
tinuously); sex; educational attainment; annual household 
income; employment status, marital status, and health insur-
ance status. Additionally, we included health behaviors 
(body mass index, leisure time physical activity, smoking 
status, and heavy drinking) and multimorbidity (total num-
ber of chronic conditions including myocardial infarction; 
coronary heart disease; stroke; asthma; skin cancer; other 
cancers; chronic obstructive pulmonary disease; arthritis; 
kidney disease; and diabetes). We controlled for the fre-
quency with which respondents thought about their race 
(i.e., race consciousness). Respondents were asked, “How 
often do you think about your race? (never, once a year, 
once a month, once a week, once a day, once an hour, con-
stantly).” Similar to other studies, responses were recoded 
into three categories: frequent (once a day, once an hour or 
constantly), moderate (once a month or once a week), and 
infrequent (once a year or never) [64, 65].

Analytic strategy

The distribution of covariates and HRQOL was assessed by 
race/ethnicity-language preference. Differences between the 
groups were examined using χ2 (categorical variables) and 
analysis of variance (continuous variable). Poisson regres-
sion models were fit using Generalized Estimating Equations 
(GEE) to examine whether physical or emotional reactions 
to perceived discrimination were associated with poor self-
rated health after adjusting for covariates. Prevalence ratios 
(PR) and 95% confidence intervals (CI) were estimated. 
Although log-binomial regression models are typically 
utilized to estimate prevalence ratios, when we attempted 
this method the models did not converge. Therefore Poisson 
regression models, which are considered sufficient alterna-
tives in this situation so long as robust variance estimates 
are utilized, were employed [66, 67]. Multinomial logistic 
regression was used to fit models to examine the associa-
tion between the reactions to perceived discrimination and 
associations with poor mental health, physical health, and 
functionally limited days. Odds ratios (OR) and 95% CIs 
were obtained. Models for each HRQOL indicator were 
constructed sequentially adjusting for: sociodemographic 
variables and survey year (Model 1); Model 1 + socio-
economic characteristics, health behaviors, multimorbid-
ity, and race consciousness (Model 2); Model 2 + physi-
cal reactions (Model 3); Model 2 + emotional reactions 
(Model 4). We tested whether the association between race/

ethnicity-language preference and the four HRQOL out-
comes varied by sex by incorporating an interaction term in 
the fully adjusted model and did not find evidence of inter-
action. When comparing race/ethnicity-language preference 
groups, whites served as the referent group, similar to a prior 
study [27]. The referent group was defined as white because 
whites have the lowest rates of experiencing perceived dis-
crimination, reporting self-rated health, and poor mental 
and physical health days. Models were weighted to account 
for the complex sampling design of the BRFSS. Data man-
agement and analysis were performed using SAS 9.4 (SAS 
Institute Inc., Cary, NC).

Results

The sample population consisted of 14,623 individuals of 
whom, 70.3% were white, 19.1% ELP Latinos, and 10.6% 
SLP Latinos (Table 1). Sociodemographic characteristics 
varied between the groups, where SLP Latinos were more to 
likely to have lower educational attainment, lower income, 
no health insurance, and more likely to report being married/
partnered. Compared to whites (15.7%) and ELP Latinos 
(16.1%), SLP Latinos (40.8%) were more likely to report 
poor health (p < 0.0001). ELP Latinos (17.1%) were more 
likely to report 14 + poor mental health days in comparison 
to whites (10.1%) and SLP Latinos (11.7%; p < 0.0045). 
There were no significant differences between whites, ELP 
Latinos, and SLP Latinos for reporting frequent physical 
unhealthy or functionally limited days.

The distribution of emotional and physical reactions to 
perceived discrimination by race/ethnicity and language 
preference is presented (Fig. 1). The percentage of respond-
ents reporting emotional reactions to perceived discrimina-
tion was highest among SLP Latinos (15.8%) in compari-
son to ELP Latinos (9.8%) and whites (3.7%). Experiencing 
a physical reaction to perceived discrimination was more 
commonly reported among SLP Latinos (8.3%) than ELP 
Latinos (5.9%; p = 0.0153) and whites (2.1%; p < 0.0001).

The adjusted prevalence ratios for self-rated poor health 
are presented (Table 2). In model 1 both ELP (aPR 1.71, 
95% CI 1.54, 1.90) and SLP Latinos (aPR 2.94, 95% CI 2.38, 
3.62) were more likely to report poor self-rated health in 
comparison to whites. After adjusting for sociodemographic 
factors, health behaviors, and multimorbidity, the estimates 
for both ELP Latinos (aPR 1.34; 95% CI 1.18, 1.51) and SLP 
Latinos (aPR 1.15, 95% CI 1.08, 1.22) were attenuated. The 
estimates for ELP and SLP Latinos (compared to whites) 
remained robust after additional adjustment for physical 
reactions, and emotional reactions. Experiencing a physical 
reaction to perceived discrimination (aPR 1.37, 95% CI 1.10, 
1.69) was positively associated with poor self-rated health.



2803Quality of Life Research (2019) 28:2799–2811	

1 3

Ta
bl

e 
1  

S
oc

io
de

m
og

ra
ph

ic
 c

ha
ra

ct
er

ist
ic

s f
or

 th
e 

to
ta

l s
am

pl
e 

an
d 

str
at

ifi
ed

 b
y 

ra
ce

/e
th

ni
ci

ty
 a

nd
 la

ng
ua

ge
 p

re
fe

re
nc

e,
 (w

ei
gh

te
d)

, A
riz

on
a 

B
eh

av
io

ra
l R

is
k 

Fa
ct

or
 S

ur
ve

ill
an

ce
 S

ys
te

m
 S

ur
ve

y,
 

20
12

–2
01

4

To
ta

l
(n

 =
 14

,6
23

b )
W

hi
te

a

(n
 =

 12
,3

06
b , 7

0.
3%

)
EL

P 
La

tin
o

(n
 =

 15
33

b , 1
9.

1%
)

SL
P 

La
tin

o
(n

 =
 78

4b , 1
0.

6%
)

p 
va

lu
e

A
ge

, m
ea

n 
(S

E)
48

.7
4 

(0
.2

9)
52

.2
3 

(0
.3

1)
37

.9
0 

(0
.6

5)
45

.0
5 

(0
.8

4)
<

 0.
00

01
N

um
be

r o
f c

hr
on

ic
  

co
nd

iti
on

s, 
m

ea
n 

(S
E)

0.
90

 (0
.0

2)
1.

03
 (0

.0
2)

0.
56

 (0
.0

4)
0.

60
 (0

.0
7)

<
 0.

00
01

N
b

%
c

N
b

%
c

N
b

%
c

N
b

%
c

Se
x

0.
00

93
 M

al
e

57
84

47
.7

49
21

47
.2

62
7

53
.2

23
6

41
.1

 F
em

al
e

88
39

52
.3

73
85

52
.8

90
6

46
.8

54
8

58
.9

Ed
uc

at
io

n
<

 0.
00

01
 D

id
 n

ot
 g

ra
du

at
e 

H
S

11
79

15
.9

52
8

7.
1

18
9

16
.3

46
2

74
.1

 G
ra

du
at

ed
 H

S
35

96
24

.9
28

94
24

.4
50

7
31

.9
19

5
16

.6
 S

om
e 

co
lle

ge
45

03
35

.7
39

22
39

.3
50

2
37

.9
79

7.
6

 G
ra

du
at

ed
 fr

om
 c

ol
le

ge
53

00
23

.5
49

26
29

.3
33

1
14

.0
43

1.
6

In
co

m
e

<
 0.

00
01

 <
 $1

5,
00

0
14

67
12

.4
10

03
8.

2
21

1
18

.1
25

3
30

.8
 $

15
,0

00
– <

 $2
5,

00
0

23
69

20
.1

17
81

15
.1

33
7

23
.1

25
1

49
.4

 $
25

,0
00

– <
 $3

5,
00

0
14

55
11

.3
12

22
10

.9
17

6
12

.4
57

11
.9

 $
35

,0
00

–<
 $5

0,
00

0
20

53
15

.0
17

88
15

.5
21

9
17

.9
46

5.
8

 ≥
 $5

0,
00

0
51

59
41

.2
47

28
50

.2
40

5
28

.5
26

2.
1

Em
pl

oy
m

en
t s

ta
tu

s
<

 0.
00

01
 E

m
pl

oy
ed

56
40

50
.1

45
63

49
.0

76
3

57
.1

31
4

44
.4

 U
ne

m
pl

oy
ed

17
21

14
.2

13
22

12
.2

24
3

18
.4

15
6

19
.9

 H
om

em
ak

er
/st

ud
en

t
14

15
14

.4
10

13
11

.5
19

0
16

.3
21

2
29

.8
 R

et
ire

d
57

79
21

.3
53

55
27

.2
32

9
8.

3
95

5.
9

M
ar

ita
l s

ta
tu

s
<

 0.
00

01
 M

ar
rie

d/
pa

rtn
er

ed
80

70
58

.3
68

13
60

.2
74

6
41

.8
51

1
75

.5
 D

iv
or

ce
d/

w
id

ow
ed

/s
ep

a-
ra

te
d

48
64

21
.2

42
23

23
.4

43
1

17
.2

21
0

14
.0

 N
ev

er
 m

ar
rie

d
16

08
20

.5
11

99
16

.4
34

8
41

.1
61

10
.5

H
ea

lth
 in

su
ra

nc
e

<
 0.

00
01

 In
su

re
d

13
13

3
81

.0
11

40
6

88
.3

12
50

75
.0

47
7

43
.4

 U
ni

ns
ur

ed
14

44
19

.0
86

7
11

.7
27

4
24

.9
30

3
56

.6



2804	 Quality of Life Research (2019) 28:2799–2811

1 3

Ta
bl

e 
1  

(c
on

tin
ue

d)

N
b

%
c

N
b

%
c

N
b

%
c

N
b

%
c

B
M

I
<

 0.
00

01
 U

nd
er

w
ei

gh
t/n

or
m

al
 w

ei
gh

t
52

19
37

.9
46

32
40

.6
42

4
33

.9
16

3
25

.8
 O

ve
rw

ei
gh

t
50

80
35

.1
42

73
35

.5
53

0
33

.5
27

7
35

.4
 O

be
se

36
54

27
.0

29
12

23
.9

51
7

32
.9

22
5

38
.8

Le
is

ur
e 

tim
e 

ph
ys

ic
al

 a
ct

iv
ity

<
 0.

00
01

 A
ct

iv
e

11
13

7
76

.7
94

90
79

.1
11

14
75

.7
53

3
62

.7
 N

ot
 a

ct
iv

e
34

51
23

.3
27

89
20

.9
41

5
24

.3
24

7
37

.3
Sm

ok
in

g 
st

at
us

<
 0.

00
01

 C
ur

re
nt

19
91

16
.2

16
84

16
.7

22
6

15
.3

81
14

.2
 F

or
m

er
49

44
28

.4
44

31
31

.7
35

6
21

.4
15

7
19

.0
 N

ev
er

75
97

55
.4

61
09

51
.5

94
5

63
.3

54
3

66
.8

A
lc

oh
ol

ic
 c

on
su

m
pt

io
n

<
 0.

00
01

 H
ea

vy
 d

rin
ke

r
77

6
5.

4
71

0
5.

9
57

4.
3

9
0.

05
 N

ot
 h

ea
vy

 d
rin

ke
r

13
61

6
94

.6
11

41
3

94
.1

14
43

95
.7

76
0

99
.5

R
ac

e 
co

ns
ci

ou
sn

es
s

<
 0.

00
01

 F
re

qu
en

t
34

60
29

.0
23

51
23

.2
62

4
49

.4
48

5
69

.4
 M

od
er

at
e

18
25

12
.6

15
78

13
.0

19
0

12
.0

57
7.

3
 In

fr
eq

ue
nt

87
81

54
.4

79
34

63
.8

65
6

38
.6

19
1

23
.3

Se
lf-

ra
te

d 
he

al
th

<
 0.

00
01

 P
oo

r
28

78
18

.5
22

07
15

.7
33

0
16

.1
34

1
40

.8
 G

oo
d

11
71

8
81

.5
10

07
8

84
.3

12
01

83
.9

43
9

59
.2

Po
or

 m
en

ta
l h

ea
lth

 d
ay

s
0.

00
45

 N
on

e
10

13
3

64
.8

86
69

66
.4

99
3

60
.4

47
1

61
.8

 1
–1

3
28

62
23

.5
23

46
23

.4
32

5
22

.5
19

1
26

.5
 ≥

 14
14

05
11

.7
11

25
10

.1
19

6
17

.1
84

11
.7

Po
or

 p
hy

si
ca

l h
ea

lth
 d

ay
s

0.
17

16
 N

on
e

88
25

61
.7

74
83

61
.9

90
8

60
.5

43
4

60
.9

 1
–1

3
33

83
24

.9
28

44
24

.8
36

3
27

.0
17

6
21

.5
 ≥

 14
21

23
13

.4
17

59
13

.2
23

1
12

.5
13

3
17

.6

Li
m

ite
d 

he
al

th
 d

ay
s

0.
72

09
 N

on
e

41
09

56
.5

33
92

56
.2

46
8

57
.9

24
9

57
.6

 1
–1

3
19

89
27

.2
16

53
27

.5
22

1
27

.1
11

5
23

.2
 ≥

 14
13

65
16

.4
11

48
16

.3
14

2
15

.0
75

19
.2



2805Quality of Life Research (2019) 28:2799–2811	

1 3

Results of multinomial logistic regression analyses for 
unhealthy days are provided (Table 3). Experiencing emo-
tional reactions to perceived discrimination was associated 
with higher odds of reporting 1–13 poor mental health days 
(aOR 1.61, 95% CI 1.09, 2.37) and 14 + poor mental health 
days (aOR 3.26, 95% CI 2.08, 5.13). Those who reported 
experiencing physical reactions to perceived discrimination 
had higher odds of reporting 14 + poor mental health days 
(aOR 2.90, 95% CI 1.74, 4.85). Respondents who experi-
enced physical reactions had higher odds of frequent poor 
physical health days (aOR 2.19, 95% CI 1.19, 4.01). Both 
physical (aOR 2.41, 95% CI 1.30, 4.48) and emotional (aOR 
1.93, 95% CI 1.04, 3.58) reactions to perceived discrimina-
tion were associated with frequent functionally limited days.

Discussion

Our findings suggest that experiencing either an emotional 
or physical reaction to perceived discrimination was associ-
ated with lower HRQOL. When examining differences by 
race/ethnicity and language preference, the magnitude of this 
relationship varied based on the HRQOL measure assessed. 
The results suggest differential vulnerability only for poor 
self-rated health among SLP and ELP Latinos, when com-
pared to whites.

Overall, Latinos, regardless of language preference, were 
more likely to report emotional or physical reactions to per-
ceived discrimination in comparison to whites. This finding 
is consistent with prior studies demonstrating that members 
of stigmatized racial/ethnic groups, disproportionately expe-
rience and report higher frequencies of discrimination [68]. 
Experiencing an emotional or physical reaction to perceived 
discrimination was significantly higher among SLP Latinos 
in comparison to ELP Latinos. We expected that reporting Ta
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Fig. 1   Distribution of emotional and physical reactions to perceived 
discrimination by race/ethnicity and language preference: Arizona 
Behavioral Risk Factor Surveillance System Survey, 2012–2014. 
*p < 0.0001 for comparisons between Latino ELP or SLP and whites. 
ELP English-language preference, SLP Spanish-language preference
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physical and emotional reactions to perceived discrimina-
tion would differ by language preference group. These find-
ings corroborate prior research demonstrating that speaking 
Spanish may lead to more direct experiences of discrimi-
nation (e.g., racial profiling, harassment) and social stigma 
[35, 69]. However, our results are contrary to one recent 
study showing ELP Latinos reporting a higher likelihood of 
physical symptoms from racial discrimination [70]. Differ-
ences in study findings between ELP and SLP Latinos may 
in part be a function of the local political climate related to 
immigration (i.e., residing in an area with exclusionary ver-
sus pro-immigration policies), which may have implications 
for exposure to discrimination [70]. Moreover, the former 
study did not include a sample of Latinos from border states 
such as Texas, New Mexico, California, or Arizona. Our 
study population was from Arizona, a border state with strict 
immigration laws. Almeida et al. showed that Latinos who 
lived in states with more anti-immigration policies reported 
greater discrimination [25]. The prejudice and fear experi-
enced by individuals who are targeted by anti-immigration 
enforcement policies can be considered a type of psycho-
social stressor and subsequently impact health behaviors, 
and psychological and physiological health outcomes [71]. 
Therefore, additional research of how federal, state, and 
local political environments circumscribe social interactions 
and vulnerabilities to poorer health outcomes may provide 
an important contribution to our understanding of Latino 
health [12].

We differentiated between the impact of emotional and 
physical reactions to perceived discrimination on HRQOL 
because of their representation of hypothesized physi-
ological and psychological pathways that in turn lead to 
adverse health outcomes. There is some empirical evidence 
demonstrating that emotional and physical reactions to 

discrimination have different association with mental and 
physical health outcomes [14]. For example, Anderson and 
Finch demonstrated that physical reactions had a positive 
and stronger association with self-rated health in comparison 
to emotional reactions [14]. Similarly, in our study, we found 
that physical reactions to perceived discrimination had a 
more robust association with self-reported health in addition 
to poor physical health and poor functionally limited days 
in comparison to emotional reactions. However, emotional 
reactions had a stronger association with poor mental health 
days in comparison to physical reactions. Our data do not 
depict an association between emotional reactions and poor 
self-rated health or frequent poor physical unhealthy days. 
This may be partially explained by coping mechanisms used 
to alleviate the negative impact of experiencing a race-based 
stressor. Increasingly, race-based trauma interventions are 
being developed to address the emotional and physical reac-
tions that are produced among those who endure discrimina-
tory events [72]. It is possible that distinguishing between 
emotional and physical reactions may help tailor interven-
tions to manage the health implications of stress. However, 
the association between physical and emotional reactions 
on HRQOL and other health outcomes in general, deserves 
more careful consideration given the potential to develop 
and implement race-based trauma interventions [72].

SLP and ELP Latinos were more likely to have poor self-
rated health in comparison to whites; although, the larger 
magnitude among SLP Latinos may be explained by their 
increased vulnerability to experiencing physical and emo-
tional perceived discrimination. Language preference asso-
ciated differences in health have been observed, where SLP 
Latinos are more likely to have less access to healthcare and 
poorer health behaviors and outcomes [73, 74]. Our study 
findings are in part corroborated by prior research results 

Table 2   Adjusted prevalence 
ratios for self-rated poor health, 
Arizona Behavioral Risk 
Factor Surveillance System; 
2012–2014

a Adjusted for age, sex and survey year
b Adjusted for Model 1 + education, marital status, income, employment status, health insurance, race con-
sciousness, smoking status, physical activity, BMI, alcohol consumption status, and chronic conditions
c Non-Hispanic White

Model 1a Model 2b Model 3b Model 4b

PR 95% CI PR 95% CI PR 95% CI PR 95% CI

Race/ethnicity
 Whitec 1.00 – 1.00 – 1.00 – 1.00 –
 ELP Latinos 1.71 1.54, 1.90 1.34 1.18, 1.51 1.32 1.17, 1.48 1.33 1.18, 1.51
 SLP Latinos 2.94 2.38, 3.62 1.78 1.40, 2.27 1.74 1.37, 2.20 1.78 1.40,2.27

Physical reactions
 No 1.00 –
 Yes 1.37 1.10, 1.69

Emotional reactions
 No 1.00 –
 Yes 1.24 0.97, 1.60
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exhibiting an association between poor self-rated health out-
comes among SLP Latinos in comparison to ELP Latinos 
and whites [73]. Further, our work extends the results of 
Anderson and Finch, who used Arizona BRFSS data from 
2009 to 2011, and evaluated the association between self-
rated health before and after the passage of S.B. 1070 [27]. 
Anderson and Finch showed that SLP Latinos were more 
likely to report poorer self-rated health [27]. The authors 
explained the results by postulating SLP Latinos were at a 
higher risk for experiencing discrimination and police scru-
tiny under S.B. 1070 [27]; however, the variables capturing 
perceived discrimination were not available in BRFSS when 
their study was conducted. Our results show sustained poor 
self-rated health for SLP Latinos, even after the inclusion 
of race-based stressors as well as an association with ELP 
Latinos. The combination of physical reactions to perceived 
discrimination and language preference may have amplified 
the likelihood of reporting poor health.

We did not observe pronounced differences in the odds 
of reporting frequent mental and physical unhealthy or 
functionally limited days between whites, SLP, and ELP 
Latinos. This finding is in contrast to evidence from recent 
studies investigating state-level immigration policy and 
state-specific (Arizona) mental health among Latinos. For 
example, Latinos who resided in states with more exclusion-
ary immigration policies had a slightly higher likelihood 
of reporting poor mental health days (1.03, 95% CI 1.01, 
1.06) in comparison to whites [19]. This study did control 
for language preference among Latinos, which may impact 
the conclusion of the study. In another study, awareness of 
S.B. 1070 was associated with lower levels of psychological 
well-being among adolescents [75]. The differences in the 
results may be a function of coping strategies and resources 
used to buffer the emotional and psychological impact of 
discrimination [28]. For example, qualitative work by Ayon 
et al. revealed a heavy reliance upon informal social support 
of relatives and friends to provide emotional, moral, instru-
mental, and financial support following the passage of S.B. 
1070 [76]. Such resources, which may have been available at 
the individual-, family-, and/or community-level, can poten-
tially mitigate the harmful effects of discrimination among 
Latinos. However, more research is needed to characterize 
the types of resilience factors that are available and utilized 
by Latinos in the face of structural racism.

The conclusions drawn from our analyses should be 
considered in light of several limitations. Given the cross-
sectional nature of this study, we are not able to draw causal 
inferences about physical and emotional reactions to per-
ceived discrimination and HRQOL. Although we are couch-
ing these findings in the context of S.B. 1070, the reactions 
to race questions did not specify whether the perceived 
discrimination was directly connected to the immigration 
enforcement policy. We are aware of one instrument, the 

Race-Based Traumatic Stress Symptom Scale that assesses 
psychological reactions to a specific racist event [77]. How-
ever, to our knowledge, this instrument has not been used to 
appraise experiences related to S.B. 1070. Further, we are 
unable to evaluate the prevalence of reactions to perceived 
discrimination before or during the implementation period 
of the law to allow for direct comparisons because the data 
were not collected. The lack of availability of this data poses 
a challenge to understanding the full impact of immigra-
tion enforcement policies on health and well-being [78]. 
We rely on participants to self-report reactions to perceived 
discrimination, HRQOL measures, and covariates. For the 
reactions to perceived discrimination measures, there is a 
possibility for either under- or over-reporting of perceived 
discrimination because these reactions were assessed only 
within the past 30 days. Respondents may have forgotten an 
incident or may not have included an incident that occurred 
within the 30-day time frame. Differences in coping styles 
may have also influenced reactions to perceived discrimi-
nation. Further, it is also possible that some respondents 
may have had time to manage the stress associated with the 
perceived discrimination prior to being surveyed. Having 
previously coped with the experience, individuals may be 
more or less likely to report reactions to perceived discrimi-
nation. Detailed information on coping and appraisal strate-
gies related to discrimination is not collected in the BRFSS. 
Also, country of origin and measures of acculturation such 
as citizenship status, length of residence in the US, or gen-
eration status were not available in the BRFSS. Future stud-
ies examining patterns of HRQOL among Latinos would be 
strengthened by disaggregating data to determine whether 
the association between language preference and HRQOL 
operates similarly or differently among specific subgroups 
of Latinos [79].

The comparison of self-rated health between Latinos and 
whites is somewhat controversial because of the translation 
and interpretation of the response category “fair” in Eng-
lish as “regular” in Spanish, which denotes a more posi-
tive meaning in Spanish [80–82]. Thus, categorizing ‘fair’ 
and ‘poor’ together, especially among Latinos who com-
pleted the survey in Spanish, may lead to a downward bias 
of the distribution of “poor” self-rated health and result in 
an underestimation of the observed association. In sensi-
tivity analyses, we compared measuring self-rated health 
with ‘fair’ combined ‘excellent/very good/good’ versus cat-
egorized ‘poor’ and obtained similar results with negligible 
differences. The inferences in self-rated health should be 
viewed with caution given the awareness of this linguistic 
bias issue [80, 83]. As per suggestion of Bzostek et al., in 
addition to self-rated health, we examined the association of 
other self-assessments of health [81].

In spite of these limitations, this study has several 
strengths that fill a significant gap in the literature. 
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Arizona is one of a few states that has administered the 
optional Reactions to Race module for three consecutive 
years. We were able to use this population-based sample 
to separately examine the relationship between emotional 
and physical reactions to race and HRQOL. Also, we were 
able to examine language preference subgroup health dif-
ferences among Latinos. Considering both physical and 
emotional responses to perceived discrimination may yield 
greater insight into understanding pathways between race-
based stressors and health.

Examining emotional and physical reactions to per-
ceived discrimination, in conjunction with measures of 
acculturation, can facilitate an understanding of poorer 
HRQOL and within-group differences in HRQOL. 
Expanded and consistent collection, tracking, and use 
of population-based measures of perceived discrimina-
tion and measures of acculturation to monitor differen-
tial health vulnerability among Latinos is warranted. This 
may be especially important in the context of exclusionary 
immigration policies. Increasingly studies in other states 
such as North Carolina [84] and Alabama [85] have also 
shown the negative impact of state-level immigration poli-
cies on Latino health and well-being. Appropriate consid-
eration of linguistic acculturation, perceived discrimina-
tion, and policy climate may be important to aid public 
health practitioners to allocate resources and develop 
programs to improve HRQOL outcomes among Latinos.
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