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ORIGINAL ARTICLE

Objective: To examine psychological symptoms (symptoms of depression, anger, anxiety) as potential mediators between dis-
crimination and health outcomes among South Asian Americans. We hypothesized that psychological symptoms would be 
significant mediators in the pathways between discrimination and health.

Research design and methods: The Mediators of Atherosclerosis in South Asians Living in America (MASALA) Study examines risk 
factors for heart disease among South Asian Americans using self-reported and medical data collected from participants in 
the San Francisco Bay Area and Chicago regions of the US (N = 1,164). For this study we assessed the associations among 
the everyday discrimination scale, symptoms of depression, anxiety, and anger, and health outcomes using structural equation 
modeling.

Results: We found significant positive associations between discrimination and symptoms of depression (ß 0.69, P < 0.0001), 
anger (ß 0.38, P < 0.0001), and anxiety (ß 0.64, P < 0.0001). Exposure to discrimination had a direct negative association 
with high-density lipoproteins (HDL) level (ß −0.37, P = 0.01). Indirect associations between discrimination and health out-
comes were seen via depression (tobacco use: ß 1.08, P = 0.007), via anger (triglyceride level: 11.88, P = 0.03; alcohol 
consumption: ß 1.66, P = 0.002; calories consumed per day: ß 108.04, P = 0.02), and via anxiety (tobacco use: ß −1.05, 
P = 0.004; alcohol consumption: ß −1.88, P = 0.03).

Conclusion: Our hypothesis was partially confirmed with proximate health indicators (tobacco use, alcohol consumption, caloric 
intake) and triglyceride levels. These results suggest that psychological symptoms mediate the association between discrim-
ination and adverse health risk behaviors among South Asian Americans.
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Psychological Symptoms as Mediators in the 
Association between Discrimination and Health 
among South Asian Americans
Naheed Ahmed1, Dane A. De Silva1, Alka M. Kanaya2 and Namratha R. Kandula3

Racial discrimination, which are negative beliefs, atti-
tudes, actions, or behaviors against a person 
because of their actual or perceived race/ethnicity, 

has been found to be associated with poor mental and 
physical health outcomes for ethnic minority groups in 
the US.1,2 Although much of the research has been 
conducted among African Americans, previous research 
has also delineated the effects of racial discrimination on 
poor health outcomes among Asian Americans, Hispanic, 
Indigenous, Muslim, and Arab-American populations.3–13 
However, few studies have focused on  subgroups of 
ethnic minorities, such as South Asian Americans 
(SAAs).14,15

South Asian Americans account for nearly 30% of the 
US Asian population and are growing and include 
individuals from the South Asian sub-continent (India, 
Bangladesh, Pakistan, Sri Lanka, and Nepal). Apart from 
discrimination due to phenotypic appearance, SAAs can 
experience discrimination because of culture, religion, 
and immigration status.14,16–18 SAAs have faced a long 
history of xenophobia and racism in the US at the 
interpersonal, community, and structural levels. Examples 
of structural discrimination include denial of US citizenship 
to early South Asian immigrants, policies prohibiting 
immigrants from Asian countries, and miscegenation laws 
that outlawed interracial marriages.19–21 SAAs continue to 
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face xenophobia and racism, along with Islamophobia, as 
the second largest ethnic group of Muslim Americans.22,23 
Islamophobia or anti-Muslim discrimination has resulted 
in increased government surveillance and profiling of 
Muslims, including restrictions on immigrants from 
Muslim-majority countries, as enacted through the Patriot 
Act, National Security Entry-Exit Registration System, 
and Muslim travel ban.24–27 Interpersonal and community 
examples of discrimination against SAAs include hate 
crimes ranging from physical and verbal assaults to 
vandalism and attacks on temples and mosques.18,28 
Although SAAs have faced discrimination for decades in 
the US, they have been labeled as ‘model minorities’ 
along with other Asian American groups, based on 
aggregate educational and income data, despite 
disaggregated data showing varying degrees of 
socioeconomic success.29 This labeling of SAAs as 
‘model minorities’ has contributed to funding agencies 
and researchers overlooking the diversity of experiences 
and health disparities within this population.30

Research on Asian Indians has found that perceived 
discrimination is linked with poor health behaviors, 
including tobacco use and alcohol consumption, as well 
as health outcomes such as depression, anxiety, poor 
nutrition, higher body mass index (BMI), hypertension, 
and higher cholesterol.15,31,32 Previous research has also 
indicated an association between mental health and 
chronic conditions in that harmful coping behaviors (poor 
dietary habits, low physical activity, tobacco use, and 
alcohol consumption) can be symptoms of depression.

Link and Phelan’s conceptualization of stigma is a 
useful model for explaining the association between 
discrimination and poor health.33 Stigma pertains to 
negative perceptions of a particular group contributing to 
discriminatory acts against the group, which in turn have 
health implications for the impacted group. Link and 
Phelan assert that proximate or immediate effects of 
discrimination include psychological distress and 
increased health risk behaviors, such as tobacco use and 

alcohol consumption. Chronic exposure to discrimination 
may lead to distal health risks such as hypertension, poor 
mental health, and other health outcomes that develop 
over time.33 The literature on mental health indicates that 
individuals diagnosed with depression or anxiety may turn 
to harmful coping mechanisms, such as increased alcohol 
consumption or tobacco use, and poor dietary habits.34 
Symptoms of depression may include sadness and loss 
of interest in activities, which may contribute to decreased 
physical activity.35 Given the interrelated paths among 
discrimination, and psychological and medical disorders, 
exposure to discrimination may have direct and indirect 
associations with psychological symptoms and medical 
outcomes.

Therefore, given the association between mental 
health and other health outcomes, this investigation 
sought to examine psychological symptoms as 
potential mediators in the path between discrimination 
and health outcomes, using data from the Mediators 
of Atherosclerosis in South Asians Living in America 
(MASALA) Study. Link and Phelan’s framework 
informed the current study in the selection of 
proximate and distal effects of discrimination as 
outcome measures.

METHODS 
Data from the MASALA Study were analyzed for this 
investigation (N = 1,164). The objective of the MASALA 
Study is to identify risk factors for heart disease among 
SAAs (Indian, Bangladeshi, Pakistani, Nepali, and Sri 
Lankan), as SAAs have high rates of cardiovascular 
conditions, such as heart attacks and strokes. MASALA 
data were collected in two waves, from 2010 to 2013 
(Wave 1) and 2017 to 2018 (Wave 2), at study sites in 
the San Francisco Bay Area, California (n = 613) and 
Chicago, Illinois (n = 551) regions. The second wave was 
implemented to recruit additional participants from 
diverse backgrounds. Data from Waves 1 and 2 of the 
study were examined in this analysis. A detailed 
explanation of recruitment strategies employed in the 
MASALA study was published in previous manuscripts.36,37 
Direct mailings, follow-up phone calls, and community 
outreach were used to recruit study participants. 
Participation was restricted to SAAs aged 40–84 years, 
who met specific medical criteria (i.e. no previous history 
of cardiovascular disease).36 

Participant eligibility was determined in a pre-visit 
phone call and those deemed eligible were requested to 
fast for 12 h prior to their clinic visit. Written consent was 
obtained prior to the clinical exam. Institutional Review 
Board approval was obtained from the University of 
California, San Francisco and Northwestern University. 
The current analysis was approved by the Institutional 
Review Board at the University of Maryland, College Park.

POPULAR SCIENTIFIC SUMMARY
ü   Discrimination  is  associated  with  poor  health 

outcomes,  a  relation  which  has  yet  to  be  fully 
examined among South Asian Americans, who face 
various  forms  of  discrimination  (e.g.  racism, 
xenophobia, Islamophobia) in the US.

ü   This  study  assessed  associations  among  self-
reported  discrimination,  symptoms  of  depression, 
anxiety,  and  anger,  and  health  outcomes  using 
structural equation modeling.

ü   We found significant positive associations between 
discrimination and symptoms of depression, anxiety, 
anger, and indirect associations with tobacco use, 
alcohol consumption.
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Measures
Independent variable
Discrimination. Perceived discrimination was examined as 
an independent variable and assessed using the Everyday 
Discrimination scale, which has a total of nine items that ask 
about mistreatment a participant may have experienced. 
Examples of items included ‘people act as if you are 
dishonest’, and ‘you are threatened or harassed’.38 Items 
were answered using a 6-point Likert scale (range: ‘Never’ 
– 0 to ‘Almost every day’ – 6). This response option allows 
for participants to account for lifetime exposure to perceived 
discrimination. Item responses were averaged for the 
analysis and principal component analysis results yielded a 
one-component scale. The reliability of this instrument was 
0.88 with this sample (McDonald’s omega estimate).

Mediator variables
Depressive symptoms. Symptoms of depression were 
measured using the 20-item Center for Epidemiologic 
Studies Depression Scale (CESD), which asks about the 
frequency of symptoms in the past week. Examples of 
instrument items included ‘I felt I was just about as good 
as other people’, and ‘I had crying spells’.39 Items were 
answered using a 4-point Likert scale (range: ‘rarely or 
none of the time’ – 0 to ‘most or all of the time’ – 3). Scale 
items were assessed as a factor in the analyses and 
confirmatory factor analysis results indicated moderate fit 
(Root Mean Square Error of Approximation [RMSEA] 
0.05, CFI 0.82, Standardized Root Mean Square Residual 
[SRMR] 0.05). The CESD had a reliability of 0.77, using 
McDonald’s omega estimate, with this sample.

Anger. Emotions related to anger were assessed using 
the 10-item Spielberger Trait Anger Scale. Examples of 
scale items included ‘I have a fiery temper’, and ‘When I get 
mad, I say nasty things’.40 Items were answered using a 
4-point response scale (range: ‘almost never’ – 0 to ‘almost 
always’ – 3). This instrument was assessed as a factor in the 
analyses and results from the confirmatory factor analysis 
indicated poor fit (RMSEA 0.07, CFI 0.88, SRMR 0.05). The 
McDonald’s omega estimate for this instrument was 0.82.

Anxiety. Feelings of anxiety were measured using the 10-
item Spielberger Trait Anxiety Scale. Examples of items in 
this scale included ‘Feel nervous and reckless’ and ‘Satisfied 
with myself’.41 The response scale for items ranged from 
‘almost never’ – 0 to ‘almost always’ – 3. The instrument was 
assessed as a factor in the analyses and confirmatory factor 
analysis results yielded poor fit estimates (RMSEA 0.09, CFI 
0.79, SRMR 0.06). The reliability of this scale was 0.59 
(McDonald’s omega estimate).

Outcome variables
A mix of self-reported data and clinical risk factors 
measured at the baseline exam were examined as 

dependent variables. Each variable was assessed 
individually in the analysis and described below.

Blood glucose. A series of tests were conducted to 
measure dysglycemia in participants. A HbA1c test was 
used to measure glycated hemoglobin, and elevated levels 
of HbA1c may indicate that a patient has prediabetes or 
diabetes. Among those who were not on any diabetes 
medicines, an oral glucose tolerance test was also 
conducted to measure glucose and insulin levels, and 
evaluate for diabetes. This included a fasting glucose test to 
determine glucose levels at baseline, and was followed by a 
glucose test at 2 h after ingestion of a 75-g glucose drink 
to assess how a patient’s body manages the sugar levels.

Cholesterol. A panel of tests were undertaken to 
assess the lipid profile of participants. These tests 
included total cholesterol, triglyceride, low-density 
lipoproteins (LDL), and high-density lipoproteins (HDL) 
levels, which were taken after a 12 h fast.

Coronary artery calcium. A coronary artery calcium 
(CAC) score was assessed for each participant as a marker 
of atherosclerosis in each participant’s coronary arteries.

Anthropometry. Body mass index and waist 
circumference (cm) were measured. The BMI was 
calculated based on participants’ height and weight. Two 
measures of BMI were created: a continuous measure of 
BMI and a categorical measure of BMI (<25 kg/m2, 25–
29.9 kg/m2, ≥30 kg/m2). Waist was measured at the 
level of the umbilicus.

Blood pressure. Participants received a blood pressure 
assessment during their visit. For this analysis, the 
measure for diastolic and systolic blood pressure were 
used, which were obtained using an automated blood 
pressure monitor, using the average of the second and 
third seated blood pressure readings.

Diet. Trained bilingual research staff administered a 
165-item food frequency questionnaire that was validated 
in South Asians in Canada to obtain dietary data. This 
dietary data included average daily calorie intake (kcal 
per day), daily servings of meat and vegetables, and 
consumption of sugar sweetened beverages (e.g. soft 
drinks, fruit juices).41 Participants were asked the 
frequency of servings (daily, weekly, monthly, annually) for 
each food item and typical serving size (small, medium, 
large). Scores were calculated by summing responses for 
each food group.

Physical activity. Physical activity was assessed using 
two measures: hours per day engaging in vigorous 
physical activity (range: 1–5+) and days per week 
engaging in vigorous physical activity (range: 0–7).42

Alcohol consumption. Participants were asked about 
the typical number of alcoholic beverages consumed 
each week (continuous) and if they drink more than one 
drink a week (yes or no).

Tobacco use. Tobacco use was assessed using two 
measures: annual tobacco pack consumption (continuous) 
and number of years a participant has smoked (continuous).



Journal of Asian Health. 2022;9:e202209 May 2022 4

Naheed Ahmed et al. Psychological Symptoms as Mediators in SAA

Cardiovascular health. The overall cardiovascular 
health of participants was assessed using the American 
Heart Association Life’s Simple 7 criteria (LS7), which 
includes diet, physical activity, BMI, smoking status, blood 
pressure, total cholesterol, and fasting glucose 
concentrations (score range: 0 to 14) (38). A score was 
assigned for each metric, depending on if the metric level 
was ideal (10–14), intermediate (8–9), or poor (0–7).43

Covariate variables
Covariates included age (continuous), sex (male or 
female), country of birth (US or outside of US), years 
living in the US for non-US born participants (<10, 
10<20, 20<30, 30<40, >40 years), education level 
(<High School degree, <Bachelor’s degree, Bachelor’s 
degree, >Bachelor’s degree), income (<$40K, 
$40K<$75K, $75K<$100K, >$100K), and health 
insurance status (yes or no).

Statistical analysis
First, descriptive statistics were conducted to describe 
the socio-demographic traits of participants and health 
indicator ranges in the sample. Next, confirmatory factor 
analysis and reliability estimates were calculated to 
assess the validity and reliability of instruments. Finally, 
structural equation modeling was used to determine 
associations among the study variables (Fig. 1), with each 
outcome assessed individually in the model. Direct and 
indirect paths in the model were assessed simultaneously. 
The covariates included in each model were age, sex, 

country of birth, education level, income, and health 
insurance status, which were included simultaneously 
with the model variables. MLR maximum likelihood is a 
feature in Mplus used for the analysis because it is 
robust to non-normality. Model fit was assessed using the 
following fit indices and thresholds: RMSEA (≤ 0.06), 
SRMR (≤ 0.08), and Comparative Fit Index (≥ 0.95).44 
Data were analyzed in SAS University, JASP 10.2, and 
Mplus 8.

RESULTS
The socio-demographic traits of the sample are presented 
in Table 1. The average age of participants was 56.7 
years, and the sample was almost evenly split in terms of 
sex (male: 52.2%, female: 47.7%). The majority of 
participants were born outside of the US (98.2%) and 
had some form of health insurance (91.6%).

The averages, medians, interquartile ranges, and 
standard deviations for model variables are detailed in 
Table 2.

Results from the structural equation model analysis 
are detailed in Table 3. As with previous analyses of 
MASALA data, a positive direct association was seen 
between discrimination and psychological symptoms: 
CESD (range: ß 0.18–0.69, P < 0.0001), Anxiety 
(range: ß 0.21–0.64, P < 0.0001), and Anger (range: 
ß 0.15–0.38, P < 0.0001). As discriminatory incidents 
increased, so did symptoms of depression, anxiety, 
and anger. The direct paths between discrimination 
and health outcomes were not significant in the majority 
of models with the exception of HDL levels (ß −0.37, 
P = 0.01).

Figure 1. Study model.
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We found significant indirect associations via 
psychological symptoms. Discrimination had an indirect 
positive association via depressive symptoms with 
tobacco use (tobacco pack: ß 1.08, P = 0.007). 
Conversely, discrimination had an indirect negative 
association via anxiety with alcoholic drinks per week 
(ß −1.88, P = 0.03) and tobacco use (tobacco pack: 
ß −1.05, P = 0.004). Significant indirect associations 
were found via anger with daily caloric intake (ß 108.03, 
P = 0.02), alcoholic drinks per week (ß 1.66, P = 0.002), 
and triglyceride levels (ß 11.88, P = 0.03).

DISCUSSION
Our results confirmed previous findings that perceived 
discrimination is associated with an increase in symptoms 
of psychological symptoms (depression, anger, and 
anxiety) among SAAs.15,32 Discrimination was only directly 
associated with one health outcome – HDL levels. Our 
findings demonstrated that discrimination had indirect 

associations via psychological symptoms with proximate 
health indicators. The positive indirect associations via 
depression and anger with proximate outcomes (alcohol 
consumption, tobacco use, caloric intake) align with 
previous research showing that these psychological 
symptoms are linked to health risk behaviors.45 
Discrimination was associated with an increase in 
triglyceride levels via anger, which is supported by previous 
research on the association between stress and cholesterol 
levels.31 The negative indirect associations via anxiety with 
alcohol consumption and tobacco use were not expected 
given the clinical literature on anxiety, and may be due to 
other factors, such as beneficial coping mechanisms.46

Our findings have clinical implications to note. Although 
discrimination was not found to be directly associated 
with distal health outcomes, discrimination was found to 
be associated with and mediated by symptoms of 
depression, anger, and anxiety. Therefore, asking about 
discrimination should be considered as part of the clinical 
care of SAAs to determine how care could be improved 
or adapted. For example, integration of primary care and 

Table 1. Demographic characteristics of the MASALA study population, (N = 1,164).

Age, years Faith N (%)

Mean 56.7 Hindu 796 (63.4)

Standard Dev. 9.4 Muslim 109 (9.4)

Range 39–83 Sikh 79 (6.8)

Jain 77 (6.6)

Sex N (%) None 64 (5.5)

Male 608 (52.2) Christian 46 (3.9)

Female 556 (47.8) Buddhist 12 (1.0)

Zoroastrian 4 (0.3)

Country of birth N (%)

US 21 (1.8) Health Insurance N (%)

non-US 1,143 (98.2) Yes 1,067 (91.7)

No 97 (8.3)

Years in the US N (%)

<10  84 (7.4)

10–19 272 (23.8)

20–29 308 (27.0)

30–39 311 (27.2)

40+ 167 (14.6)

Education N (%)

Less than High School 90 (7.7)

Less than Bachelor’s Degree 68 (5.8)

Bachelor’s Degree 355 (30.5)

Graduate Degree 651 (55.9)

Family Income N (%)

<$40K 175 (15.5)

$40K < $75K 151 (13.4)

$75K < $100K 112 (9.9)

>$100K 688 (61.1)
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mental health services or referrals to other health 
promotion services (e.g. tobacco cessation, nutritionist) 
should be considered in the care of SAAs to address 
health risk behaviors and prevent future adverse health 
outcomes. Existing research suggests underreporting of 
mental health conditions and low mental health service 
utilization among SAAs, which is an area for further 
clinical follow-up to ensure timely diagnosis and 
treatment.47 Additionally, instruments for assessing 
symptoms of depression and anxiety may not work well 
with SAAs, as previous studies have shown psychosomatic 
symptoms are common among SAAs, which are typically 
not assessed in these instruments.48,49

These findings have implications for future research 
on health disparities among SAAs and the role of 
discrimination in these health disparities. Given the 
diversity of SAAs – by nativity status, generational 
differences, caste, skin color, and religion – researchers 
should examine how these factors shape discriminatory 
experiences and resulting health outcomes. For example, 
Muslims and Sikhs are more likely to face Islamophobia 
in comparison to other SAAs, and may be at increased 
risk for poor health as a result.50 Although we were unable 
to ascertain the role of religious identity due to small 
sample sizes, future research should explore the 
moderating effects of religious identity on discrimination 

Table 2. MASALA health measures, (N = 1,164).

Median Interquartile range Mean Standard deviation

Discrimination 0.55 0.77 0.64 0.68

HbA1c, % 5.8 0.60 6.1 0.9

2-h post-challenge glucose, mg/dL 124 52 135 53

Fasting glucose, mg/dL 97 21 103 27

Total cholesterol, mg/dL 185 50 187 38

Triglycerides, mg/dL 118 70 131 68

LDL, mg/dL 109 44 111 32

HDL, mg/dL 48 18 50 14

CAC score 25 173 167 343

BMI, kg/m2 25.7 4.9 26.2 4.0

Waist circumference, cm 92.9 13.3 93.6 10.3

Diastolic blood pressure, mmHg 74 14 74 10

Systolic blood pressure, mmHg 124 21 126 16

Vegetable intake (servings/day) 0.14 0.19 0.26 0.28

Meat intake (servings/day) 0.15 0.38 0.33 0.44

Sweet beverages 9.7 1.7 8.44 2.62

Total calories, kcal/day 1,630 665 1,685 505

Alcohol drinks per week 1.0 3 2.4 4.1

Tobacco pack-years 0 0 1.6 5.8

Smoking, years 0 0 3.5 9.5

Exercise (Days) 0 0 0.7 1.56

Exercise (Hours) 0 0 0.31 0.8

Life’s simple 7 score 9 3 8.68 2.11

LS7 categories N (%)

Poor (0–7) 320 (27.5)

Intermediate (8–9) 399 (34.3)

Ideal (10–14) 407 (34.9)

BMI categories N (%)

<25 419 (35.9)

25–29.9 546 (46.9)

≥30 198 (17.0)

Alcohol (+1 drink per week) N (%)

Yes 370 (31.8)

No 794 (68.2)

BMI, body mass index; LDL, low-density lipoproteins; HDL, high-density lipoproteins; CAC, coronary artery calcium.
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and harmful coping behaviors. Other moderating effects 
to consider include socioeconomic status and community 
support, as SAAs of a high economic and educational 
status may be insulated from discrimination because of 
their home and work environments, whereas SAAs of a 
lower socioeconomic status may have increased 
exposure to discrimination. Previous research has 
suggested that community support (e.g. family, friends, 
faith groups) and coping styles may be a buffer against 
discrimination.14 Future studies should consider how the 
absence or abundance of these sources of support affect 
the impact of discrimination.

Strengths and limitations
This analysis has some strengths to note. First, this 
study contributes to the sparse literature available on 
subgroups of Asians, particularly SAAs. Few studies 
have explored the effects of discrimination and role of 
mediators between discrimination and proximate and 
distal health outcomes. Additionally, we used clinical 
data that was available from the participants in MASALA. 
Lastly, we used symptoms of psychological symptoms 
as mediators, which reflect participants’ current 
psychological state, rather than a self-reported mental 
health diagnosis.

There are limitations to note. First, this was a cross-
sectional study. As such, we are unable to establish 
temporality between symptoms of psychological 
symptoms and outcome measures. Future studies 
should incorporate a longitudinal design to ascertain 
temporality of the variables. Additionally, the Everyday 
Discrimination scale does not measure structural forms 
of discrimination, which as noted earlier is salient to 
the SAA experience. Furthermore, this scale may not 
fully capture interpersonal forms of discrimination that 

SAAs encounter. Another limitation is the absence of 
tobacco questions regarding smokeless forms of 
tobacco, which is commonly used among SAAs.51 
Finally, generalizability of the study is limited. We were 
unable to perform subgroup analysis by country of 
birth to parse out differences by type of SAA, as 
there was not enough representation from certain 
communities of the South Asians diaspora (e.g. 
Bangladeshis, Pakistanis), with Indian Americans 
being largely represented in MASALA. While the 
prevalence of diabetes, obesity, and cardiovascular 
disease may differ by native South Asians (as well as 
regions of the South Asian subcontinent), few studies 
have explored health outcomes by subgroups of South 
Asians.52–54 Additionally, educational attainment and 
socioeconomic status were unequally represented and 
may affect study results. Given the high educational 
attainment and household income of the participants in 
this study, future studies should include a more 
representative sample, with SAAs living in different 
areas of the US, with a wide range of socioeconomic 
backgrounds.

CONCLUSION
These findings advance our understanding of the health 
implications of discrimination, and associations between 
psychological symptoms and adverse medical outcomes 
in an understudied health disparities population. SAAs 
are often categorized as ‘model minorities’, a divisive and 
harmful label, which has contributed to the paucity of 
research on SAAs’ experiences of discrimination and 
health. Reducing health disparities among SAAs will 
require greater inclusion and better understanding of 
how discrimination may lead to differences in health risks 
and outcomes in diverse groups.

Table 4. Model modifications.

RMSEA CFI SRMR

No modifications 0.04 0.79 0.04

CESD items

‘Had crying spells’ with ‘Felt sad’ 0.04 0.80 0.04

‘Was happy’ with ‘Felt hopeful about the future’

‘Enjoyed life’ with ‘Was happy’ 0.04 0.81 0.04

‘Felt that people disliked me’ with ‘People were unfriendly’ 0.04 0.82 0.04

Anxiety items

‘Satisfied with myself’ with ‘Feel secure’ 0.04 0.82 0.04

Anger items

‘Feel infuriated good job/poor evaluation’ with ‘It makes me furious when I’m criticized’ 0.03 0.83 0.04

CESD and anxiety items

‘Feel like a failure’ with ‘Thought my life had been a failure’ 0.03 0.83 0.04

Legend:

CESD, Center for Epidemiological Studies Depression; RMSEA, Root Mean Square Error of Approximation; CFI, Comparative Fit Index; SRMR, Standardized Root Mean 
Residual



Journal of Asian Health. 2022;9:e202209 May 2022 10

Naheed Ahmed et al. Psychological Symptoms as Mediators in SAA

ARTICLE INFORMATION
Received November 21, 2021; accepted April 1, 2022

Affiliations
1 Department of Family Science, University of Maryland School of Public Health, 
College Park, MD, USA; 2School of Medicine, University of California, San 
Francisco, San Francisco, CA; 3Feinberg School of Medicine, Northwestern 
University, Chicago, IL.

Conflict of interest and funding
No potential conflict of interest was reported by the 
authors. The MASALA study was supported by Grant 
Number R01HL093009 and R01HL120725 from 
the National Heart, Lung, And Blood Institute and 
the National Center for Research Resources and the 
National Center for Advancing Translational Sciences, 
National Institutes of Health, through UCSF-CTSI Grant 
Number UL1RR024131. The content is solely the 
responsibility of the authors and does not necessarily 
represent the official views of the National Heart, Lung, 
And Blood Institute or the National Institutes of Health. 
The authors thank the other investigators, the staff, and 
the participants of the MASALA study for their valuable 
contributions.

References
1. Lewis TT, Cogburn CD, Williams DR. Self-reported experiences of discrim-

ination and health: scientific advances, ongoing controversies, and emerg-
ing issues. Annu Rev Clin Psychol. 2015;11(1):407–40. doi: 10.1146/
annurev-clinpsy-032814-112728

2. Pascoe EA, Smart Richman L. Perceived discrimination and health: a 
meta-analytic review. Psychol Bull. 2009;135(4):531–54. doi: 10.1037/
a0016059

3. Pachter LM, Caldwell CH, Jackson JS, Bernstein BA. Discrimination and 
mental health in a representative sample of African-American and Afro-
Caribbean youth. J Racial Ethn Heal Disparities. 2018;5(4):831–7. doi: 
10.1007/s40615-017-0428-z

4. Shin JY, D’Antonio E, Son H, Kim S-A, Park Y. Bullying and discrimi-
nation experiences among Korean-American adolescents. J Adolesc. 
2011;34(5):873–83. doi: 10.1016/j.adolescence.2011.01.004

5. Assari S, Lankarani MM. Discrimination and psychological distress: gen-
der differences among Arab Americans. Front Psychiatry. 2017;8:23. doi: 
10.3389/fpsyt.2017.00023

6. Cano MÁ, Schwartz SJ, Castillo LG, Romero AJ, Huang S, Lorenzo-Blanco 
EI, Unger JB, Zamboanga BL, Des Rosiers SE, Baezconde-Garbanati 
L, et al. Depressive symptoms and externalizing behaviors among Hispanic 
immigrant adolescents: examining longitudinal effects of cultural stress. 
J Adolesc. 2015;42:31–9. doi: 10.1016/j.adolescence.2015.03.017

7. Davis AN, Carlo G, Schwartz SJ, Unger JB, Zamboanga BL, Lorenzo-Blanco 
EI, Cano MÁ, Baezconde-Garbanati L, Oshri A, Streit C, et al. The longitudi-
nal associations between discrimination, depressive symptoms, and proso-
cial behaviors in US Latino/a recent immigrant adolescents. J Youth Adolesc. 
2016;45(3):457–70. doi: 10.1007/s10964-015-0394-x

8. Park IJK, Schwartz SJ, Lee RM, Kim M, Rodriquez L. Perceived racial/eth-
nic discrimination and antisocial behaviors among Asian American College 
Students: testing the moderating roles of ethnic and American identity. Cult 
Divers Ethn Minor Psychol. 2013;19(2):166–76. Available from: http://
web.b.ebscohost.com.proxy-um.researchport.umd.edu/ehost/pdfviewer/
pdfviewer?vid=4&sid=5c08cd1f-8583-4d58-af0b-7c5fb39058f3%-
40sessionmgr101 [cited 11 Dec 2017].

9. Toomey RB, Umaña-Taylor AJ, Updegraff KA, Jahromi LB. Ethnic identity 
development and ethnic discrimination: examining longitudinal associa-
tions with adjustment for Mexican-origin adolescent mothers. J Adolesc. 
2013;36(5):825–33. doi: 10.1016/j.adolescence.2013.06.004

10. Zeiders KH, Umaña-Taylor AJ, Jahromi LB, Updegraff KA, White RMB. 
Discrimination and acculturation stress: a longitudinal study of children’s 
well-being from prenatal development to 5 years of age. J Dev Behav Pediatr 
JDBP. 2016;37(7):557. doi: 10.1097/DBP.0000000000000321

11. Brockie TN, Dana-Sacco G, Wallen GR, Wilcox HC, Campbell JC. The rela-
tionship of adverse childhood experiences to PTSD, depression, poly-drug 
use and suicide attempt in reservation-based Native American adolescents 
and young adults. Am J Community Psychol. 2015;55(3–4):411–21. doi: 
10.1007/s10464-015-9721-3

12. Whitbeck LB, Hoyt DR, McMorris BJ, Chen X, Stubben JD. Perceived dis-
crimination and early substance abuse among American Indian children. J 
Health Soc Behav. 2001;42(4):405–24. doi: 10.2307/3090187

13. Hodge DR, Zidan T, Husain A. Depression among Muslims in the United 
States: examining the role of discrimination and spirituality as risk and pro-
tective factors: Table 1. Soc Work. 2016;61(1):45–52. doi: 10.1093/sw/
swv055

14. Nadimpalli SB, Kanaya AM, Mcdade TW, Kandula NR. Self-reported discrim-
ination and mental health among Asian Indians: cultural beliefs and coping 
style as moderators. Asian Am J Psychol. 2016;7(3):185–194. doi:10.1037/
aap0000037

15. Nadimpalli S, Keita A, Wang J, Kanaya A, Kandula N, Gans KM, Talegawkar 
S. Research brief are experiences of discrimination related to poorer dietary 
intakes among South Asians in the MASALA study? J Nutr Educ Behav. 
2017;49(10):871–6. doi: 10.1016/j.jneb.2017.07.013

16. Census. Asian American Data Links. U.S. Census Bureau; 2020. Available 
from: https://www.census.gov/about/partners/cic/resources/data-links/
asian.html [cited 13 July 2020].

17. Gee GC, Spencer MS, Chen J, Takeuchi D. A nationwide study of discrimi-
nation and chronic health conditions among Asian Americans. Am J Public 
Health. 2007;97(7):1275–82. doi: 10.2105/AJPH.2006.091827

18. Ogan C, Willnat L, Pennington R, Bashir M. The rise of anti-Muslim prejudice. 
Int Commun Gaz. 2014;76(1):27–46. doi: 10.1177/1748048513504048

19. Joshi K. The racialization of Hinduism, Islam, and Sikhism in the United 
States. Equity Excell Educ. 2006;39(3):211–26. doi: 10.1080/10665680 
600790327

20. Ngai MM. The architecture of race in American immigration law: a reexam-
ination of the Immigration Act of 1924. J Am Hist. 1999;86(1):67–92. doi: 
10.2307/2567407

21. Sohoni D. Unsuitable suitors: anti-miscegenation laws, naturalization laws, 
and the construction of Asian identities. Law Soc Rev. 2007;41(3):587–
618. doi: 10.1111/j.1540-5893.2007.00315.x

22. Ahluwalia M, Pellettiere L. Sikh men post-9/11: misidentification, discrimina-
tion, and coping. Asian Am J Psychol. 2010. Available from: http://psycnet.
apa.org/journals/aap/1/4/303/ [cited 29 April 2017].

23. Beydoun KA. American islamophobia : understanding the roots and rise of 
fear. Oakland, CA: University of California Press; 2019.

24. ACLU. Surveillance Under the Patriot Act. American Civil Liberties Union; 
2018. Available from: https://www.aclu.org/issues/national-security/priva-
cy-and-surveillance/surveillance-under-patriot-act [cited 12 June 2020].

25. Shora K. National Security Entry Exit Registration System (NSEERS). 
Cardozo Public Law, Policy Ethics J. 2003;73:73–80. Available from: https://
heinonline-org.proxy-um.researchport.umd.edu/HOL/Page?handle=hein.
journals/cardplp2&div=13&g_sent=1&casa_token=&collection=journals 
[cited 12 Dec 2018].

26. Jouvenal J, Weiner R, Marimow AE. Justice Dept. lawyer says 100,000 visas 
revoked under travel ban; State Dept. says about 60,000. The Washington 
Post. 3 February 2017, pp. 1183-1222. https://www.washingtonpost.com/
local/public-safety/government-reveals-over-100000-visas-revoked-due-
to-travel-ban/2017/02/03/7d529eec-ea2c-11e6-b82f-687d6e6a3e7c_
story.html

27. Chang RS. Whitewashing precedent: from the Chinese exclusion case to 
Korematsu to the Muslim travel ban cases. Case West Reserve Law Rev. 
2017;68(1183).

28. EEOC. What you should know about the EEOC and religious and national 
origin discrimination involving the Muslim, Sikh, Arab, Middle Eastern and 
South Asian Communities. U.S. Equal Employment Opportunity Commission; 
2018. https://www.eeoc.gov/eeoc/newsroom/wysk/religion_national_ori-
gin_9-11.cfm [cited 4 Jan 2019].

29. Chou RS, Feagin JR. Myth of the model minority: Asian Americans facing 
racism. Oxfordshire, UK: Routledge; 2015.

30. Kandula N, Shah N. Addressing Asian American misrepresentation and 
underrepresentation in research. Ethn Dis. 2020;30(3):513–16. doi: 
10.18865/ed.30.3.513

31. Gee GC, Ro A, Gavin A, Takeuchi DT. Disentangling the effects of racial 
and weight discrimination on body mass index and obesity among Asian 

https://doi.org/10.1146/annurev-clinpsy-032814-112728
https://doi.org/10.1146/annurev-clinpsy-032814-112728
https://doi.org/10.1037/a0016059
https://doi.org/10.1037/a0016059
https://doi.org/10.1007/s40615-017-0428-z
https://doi.org/10.1016/j.adolescence.2011.01.004
https://doi.org/10.3389/fpsyt.2017.00023
https://doi.org/10.1016/j.adolescence.2015.03.017
https://doi.org/10.1007/s10964-015-0394-x
http://web.b.ebscohost.com.proxy-um.researchport.umd.edu/ehost/pdfviewer/pdfviewer?vid=4&sid=5c08cd1f-8583-4d58-af0b-7c5fb39058f3%40sessionmgr101
http://web.b.ebscohost.com.proxy-um.researchport.umd.edu/ehost/pdfviewer/pdfviewer?vid=4&sid=5c08cd1f-8583-4d58-af0b-7c5fb39058f3%40sessionmgr101
http://web.b.ebscohost.com.proxy-um.researchport.umd.edu/ehost/pdfviewer/pdfviewer?vid=4&sid=5c08cd1f-8583-4d58-af0b-7c5fb39058f3%40sessionmgr101
http://web.b.ebscohost.com.proxy-um.researchport.umd.edu/ehost/pdfviewer/pdfviewer?vid=4&sid=5c08cd1f-8583-4d58-af0b-7c5fb39058f3%40sessionmgr101
https://doi.org/10.1016/j.adolescence.2013.06.004
https://doi.org/10.1097/DBP.0000000000000321
https://doi.org/10.1007/s10464-015-9721-3
https://doi.org/10.2307/3090187
https://doi.org/10.1093/sw/swv055
https://doi.org/10.1093/sw/swv055
https://doi.org/10.1016/j.jneb.2017.07.013
https://www.census.gov/about/partners/cic/resources/data-links/asian.html
https://www.census.gov/about/partners/cic/resources/data-links/asian.html
https://doi.org/10.2105/AJPH.2006.091827
https://doi.org/10.1177/1748048513504048
https://doi.org/10.1080/10665680600790327
https://doi.org/10.1080/10665680600790327
https://doi.org/10.2307/2567407
https://doi.org/10.1111/j.1540-5893.2007.00315.x
http://psycnet.apa.org/journals/aap/1/4/303/
http://psycnet.apa.org/journals/aap/1/4/303/
https://www.aclu.org/issues/national-security/privacy-and-surveillance/surveillance-under-patriot-act
https://www.aclu.org/issues/national-security/privacy-and-surveillance/surveillance-under-patriot-act
https://heinonline-org.proxy-um.researchport.umd.edu/HOL/Page?handle=hein.journals/cardplp2&div=13&g_sent=1&casa_token=&collection=journals
https://heinonline-org.proxy-um.researchport.umd.edu/HOL/Page?handle=hein.journals/cardplp2&div=13&g_sent=1&casa_token=&collection=journals
https://heinonline-org.proxy-um.researchport.umd.edu/HOL/Page?handle=hein.journals/cardplp2&div=13&g_sent=1&casa_token=&collection=journals
https://www.washingtonpost.com/local/public-safety/government-reveals-over-100000-visas-revoked-due-to-travel-ban/2017/02/03/7d529eec-ea2c-11e6-b82f-687d6e6a3e7c_story.html
https://www.washingtonpost.com/local/public-safety/government-reveals-over-100000-visas-revoked-due-to-travel-ban/2017/02/03/7d529eec-ea2c-11e6-b82f-687d6e6a3e7c_story.html
https://www.washingtonpost.com/local/public-safety/government-reveals-over-100000-visas-revoked-due-to-travel-ban/2017/02/03/7d529eec-ea2c-11e6-b82f-687d6e6a3e7c_story.html
https://www.washingtonpost.com/local/public-safety/government-reveals-over-100000-visas-revoked-due-to-travel-ban/2017/02/03/7d529eec-ea2c-11e6-b82f-687d6e6a3e7c_story.html
https://www.eeoc.gov/eeoc/newsroom/wysk/religion_national_origin_9-11.cfm
https://www.eeoc.gov/eeoc/newsroom/wysk/religion_national_origin_9-11.cfm
https://doi.org/10.18865/ed.30.3.513


Journal of Asian Health. 2022;9:e202209 May 2022 11

Naheed Ahmed et al. Psychological Symptoms as Mediators in SAA

Americans. Am J Public Health. 2008;98(3):493–500. doi: 10.2105/
AJPH.2007.114025

32. Nadimpalli S, Dulin-Keita A, Salas C, Kanaya A, Kandula NR. Associations 
between discrimination and cardiovascular health among Asian Indians in 
the United States. J Immigr Minor Health. 2016;18(6):1284–1291. doi: 
10.1007/s10903-016-0413-3

33. Link BG, Phelan JC. Conceptualizing stigma. Annu Rev Sociol. 
2001;27(1):363–85. doi: 10.1146/annurev.soc.27.1.363

34. Boateng-Poku A, Benca-Bachman CE, Najera DD, Whitfield KE, Taylor JL, 
Thorpe RJ Jr, Palmer RHC. The role of social support on the effects of stress 
and depression on African American tobacco and alcohol use. Drug Alcohol 
Depend. 2020;209:107926. doi: 10.1016/j.drugalcdep.2020.107926

35. Druss BG, Chair RC, Walker ER. Mental disorders and medical comorbidity. 
2011. Available from: http://www.integration.samhsa.gov/workforce/men-
tal_disorders_and_medical_comorbidity.pdf [cited 7 May 2017].

36. Kanaya AM, Chang A, Schembri M, Puri-Taneja A, Srivastava S, Dave SS, 
Vijayakumar EN, Qamar Z, Naik HD, Siddiqui F, et al. Recruitment and 
 retention of US South Asians for an epidemiologic cohort: experience from 
the MASALA study. J Clin Transl Sci. 2019;3(2–3):97–104. doi: 10.1017/
cts.2019.371

37. Kanaya AM, Kandula N, Herrington D, Budoff MJ, Hulley S, Vittinghoff 
E, Liu K. Mediators of Atherosclerosis in South Asians Living in America 
(MASALA) study: objectives, methods, and cohort description. Clin Cardiol. 
2013;36(12):713–20. doi: 10.1002/clc.22219

38. Williams D, Yu Y, Jackson J. Racial differences in physical and mental 
health: socio-economic status, stress and discrimination. J Health Psychol. 
1997;2(3):335–51. Available from: http://journals.sagepub.com/doi/
abs/10.1177/135910539700200305 [cited 15 Apr 2018].

39. Eaton W, Smith C, Ybarra M, Muntaner C, Tien A. Center for Epidemiologic 
Studies Depression Scale: review and revision (CESD and CESD-R). 2004. 
Available from: http://psycnet.apa.org/record/2004-14941-011 [cited 6 
Feb 2018].

40. Spielberger CD, Gonzalez-Reigosa F, Martinez-Urrutia A, Natalicio  
LF, Natalicio DS. The state-trait anxiety inventory. Revista Interamericana de 
Psicologia/Interamerican Journal of Psychology.1971;5(3&4).

41. Kelemen LE, Anand SS, Vuksan V, Yi Q, Teo KK, Devanesen S, Yusuf S, 
SHARE Investigators. Development and evaluation of cultural food fre-
quency questionnaires for South Asians, Chinese, and Europeans in 
North America. J Am Diet Assoc. 2003;103(9):1178–84. doi: 10.1016/
S0002-8223(03)00985-4

42. Ainsworth BE, Irwin ML, Addy CL, Whitt MC, Stolarczyk LM. Moderate phys-
ical activity patterns of minority women: the cross-cultural activity participa-
tion study. J Womens Health Gend Based Med. 1999;8(6):805–813. doi: 
10.1089/152460999319129

43. Talegawkar SA, Jin Y, Kandula NR, Kanaya AM. Cardiovascular health met-
rics among South Asian adults in the United States: prevalence and associ-
ations with subclinical atherosclerosis. Prev Med (Baltim). 2017;96: 79–84. 
doi: 10.1016/j.ypmed.2016.12.017

44. Hu L, Bentler PM. Cutoff criteria for fit indexes in covariance structure 
analysis: conventional criteria versus new alternatives. Struct Equ Model 
a Multidiscip J. 1999;6(1):1–55. doi: 10.1080/10705519909540118

45. Strine TW, Mokdad AH, Balluz LS, Gonzalez O, Crider R, Berry JT, Kroenke K. 
Depression and anxiety in the United States: findings from the 2006 behav-
ioral risk factor surveillance system. Psychiatr Serv. 2008;59(12):1383–90. 
doi: 10.1176/ps.2008.59.12.1383

46. Tuncay T, Musabak I, Gok DE, Kutlu M. The relationship between anxiety, 
coping strategies and characteristics of patients with diabetes. Health Qual 
Life Outcomes. 2008;6(1):1–9. doi: 10.1186/1477-7525-6-79

47. Inman AG, Devdas L, Spektor V, Pendse A. Psychological research on South 
Asian Americans: a three-decade content analysis. Asian Am J Psychol. 
2014;5(4):364–72. doi: 10.1037/a0035633

48. Chandra RM, Arora L, Mehta UM, Asnaani A, Radhakrishnan R. Asian 
Indians in America: the influence of values and culture on mental health. 
Asian J Psychiatr. 2016;22:202–9. doi: 10.1016/j.ajp.2015.09.011

49. Rahman O, Rollock D. Acculturation, competence, and mental health 
among South Asian students in the United States. J Multicult Couns Devel. 
2004;32(July):130–42. doi: 10.1002/j.2161-1912.2004.tb00366

50. Iyer D. We too sing America. The New Press; 2017. Available from: 
https://books.google.com/books?hl=en&lr=&id=kkg2DgAAQBA-
J&oi=fnd& pg=PT8&dq=we+too+sing+america&ots=t1K8LgSgXq& 
sig=R8WeCOzN49bxLd44lDDX09CnjNM#v=onepage&q=wetoosin-
gamerica&f=false [cited 11 December 2018].

51. Manderski MTB, Steinberg MB, Rahi KN, Banerjee SC, Delnevo CD. 
Surveillance of tobacco use among South Asians in the US: are we under-
estimating prevalence? J Community Health. 2016;41(6):1140–45. doi: 
10.1007/s10900-016-0226-2

52. Gujral UP, Pradeepa R, Weber MB, Narayan KMV, Mohan V. Type 2 dia-
betes in South Asians: similarities and differences with white Caucasian 
and other populations. Ann N Y Acad Sci. 2013;1281(1):51–63. doi: 
10.1111/j.1749-6632.2012.06838.x

53. Gujral UP, Narayan KMV, Pradeepa RG, Deepa M, Ali MK, Anjana RM, 
Kandula NR, Mohan V, Kanaya AM. Comparing type 2 diabetes, prediabetes, 
and their associated risk factors in Asian Indians in India and in the U.S.: The 
CARRS and MASALA studies. Diabetes Care. 2015;38(7):1312 LP–18. 
doi: 10.2337/dc15-0032

54. Gupta R, Guptha S, Sharma KK, Gupta A, Deedwania P. Regional variations 
in cardiovascular risk factors in India: India heart watch. World J Cardiol. 
2012;4(4):112–20. doi: 10.4330/wjc.v4.i4.112

https://doi.org/10.2105/AJPH.2007.114025
https://doi.org/10.2105/AJPH.2007.114025
https://doi.org/10.1007/s10903-016-0413-3
https://doi.org/10.1146/annurev.soc.27.1.363
https://doi.org/10.1016/j.drugalcdep.2020.107926
http://www.integration.samhsa.gov/workforce/mental_disorders_and_medical_comorbidity.pdf
http://www.integration.samhsa.gov/workforce/mental_disorders_and_medical_comorbidity.pdf
https://doi.org/10.1017/cts.2019.371
https://doi.org/10.1017/cts.2019.371
https://doi.org/10.1002/clc.22219
http://journals.sagepub.com/doi/abs/10.1177/135910539700200305
http://journals.sagepub.com/doi/abs/10.1177/135910539700200305
http://psycnet.apa.org/record/2004-14941-011
https://doi.org/10.1016/S0002-8223(03)00985-4
https://doi.org/10.1016/S0002-8223(03)00985-4
https://doi.org/10.1089/152460999319129
https://doi.org/10.1016/j.ypmed.2016.12.017
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1176/ps.2008.59.12.1383
https://doi.org/10.1186/1477-7525-6-79
https://doi.org/10.1037/a0035633
https://doi.org/10.1016/j.ajp.2015.09.011
https://doi.org/10.1002/j.2161-1912.2004.tb00366
https://books.google.com/books?hl=en&lr=&id=kkg2DgAAQBAJ&oi=fnd&pg=PT8&dq=we+too+sing+america&ots=t1K8LgSgXq&
https://books.google.com/books?hl=en&lr=&id=kkg2DgAAQBAJ&oi=fnd&pg=PT8&dq=we+too+sing+america&ots=t1K8LgSgXq&
https://doi.org/10.1007/s10900-016-0226-2
https://doi.org/10.1111/j.1749-6632.2012.06838.x
https://doi.org/10.2337/dc15-0032
https://doi.org/10.4330/wjc.v4.i4.112

