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Abstract

Background: Immigrants comprise over 40% of the low-wage workforce. They are

more likely to be employed in service industries, paid less, and experience more illness

and injuries than their native counterparts.

Design/Objective: The aim of this cross-sectional pilot study was to explore the rela-

tionship between immigrant workers’ stressors and health.

Sample: Twenty-five femaleMexican immigrant hotel workers.

Measurements: Surveys and blood samples were analyzed and compared to national

data. Descriptive statistics and linear regression were used for analysis.

Results: Longer length of stay, older age atmigration, and higher Demands of Immigra-

tion (DI) were significantly associated with more chronic conditions. Higher DI were

significantly associatedwithmoredepressive symptoms. This is comparable tonational

data (n= 468) which shows a significant relationship between length of stay, Allostatic

Load (AL), and chronic conditions (β= 0.14, p= .043; β= 0.13, p= .025).

Conclusions: Immigrant-specific factors affect individuals’ health. More studies are

needed to further explore the relationship betweenDI and health among foreign-born

workers.
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1 INTRODUCTION

Latinx individuals make up the largest number of immigrants in the

country and are among the largest immigrant groups contributing to

the US workforce (Flynn, 2018; Flynn & Eggerth, 2014). In 2015, 67%

of the US Latinx population was in the labor force and had a median

annual income of $24,000 (Pew Research Center, 2019). These indi-

viduals are more likely to be employed in service industries (e.g., hotel

workers) and less likely to occupy managerial positions compared to

theirUS-born counterparts (Flynn&Eggerth, 2014;National Institutes

for Occupational Health and Safety, 2015). The Latinx population may
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face challenges relating to immigration, language, documentation, and

discrimination (Cano et al., 2021), which have been shown to be harm-

ful their health (Cano, 2020; LeBrón et al., 2019; Mann-Jackson et al.,

2018). We report immigrant-specific stressors and associations with

health outcomes among a group of Latinx workers.

2 METHODS

This cross-sectional pilot study was approved by the University of

Michigan’s Institutional Review Board (HUM00115275). Flyers and
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snowball technique were used to recruit potential participants. Fly-

ers were distributed throughout local hotels in the region. Once they

provided written informed consent participants completed a ques-

tionnaire. The questionnaire was translated in Spanish by a certified

Spanish translator. Once the questionnaire was completed, we col-

lected venipuncture blood samples, and measured blood pressure,

pulse, waist and hip ratio in individuals’ home following a strict proto-

col (Rosemberg et al., 2019). Each participant was compensated $30

for their participation.

2.1 Measures

We collected demographic data and additional information such as

marital status as well as length of stay (in years) in the US.We used the

Demands of Immigration (DI) Scale to measure distress levels within

the last three months. DI scale contains 23 items with a four-point Lik-

ert scale from 0 (not at all upset or not applicable) to 3 (very upset).

Example of the questions from the DI scale include: As an immigrant, I

am treated as a second-class citizen; When I think of my original country,

I get teary; I have difficulty doing ordinary things because of language bar-

rier. Everyday discrimination was measured using the nine-item Every-

day Discrimination Scale (EDS), rated on a six-point Likert scale from 1

(almost every day) to 0 (never) with higher scores indicating more dis-

crimination.

We usedAllostatic Load (AL) to capture one of our health outcomes.

AL is the cumulative wear and tear the body incurs from repeated, sus-

tained, or insufficient physiological responses to stressors (McEwen,

2000). AL is operationalized through an Allostatic Load Index (ALI)

which is a composite measure of indicators across multiple systems

(e.g., cardiovascular, inflammatory). Prior studies have included a range

of different physiological indicators to measure AL. For our ALI, we

measured the more commonly used AL indicators, including systolic

(SBP) and diastolic blood pressure (DBP), pulse, waist/hip ratio (WHR),

Body Mass Index (BMI), high density lipoprotein (HDL), hemoglobin

A1c (HbA1c), C-reactive protein (CRP), and blood cortisol. A previ-

ous report details the blood sample collection and analysis (Rosemberg

et al., 2019). The ALI included nine physiological indicators scoredwith

the count-based method. Each indicator was first dichotomized using

the top quartiles of the sample distribution as the cut-off point (except

for HDL for which the bottom quartile was used). The ALI score was

calculated by the summing of the number of dichotomized indicators

scoring in the top quartile (except for HDL for which the bottom quar-

tile was used).

We also explored physical and mental well-being as our outcomes.

We used the well-established Short FormHealth Survey (SF-12) which

captures both physical and mental wellbeing (Ware et al., 1996).

Additionally, the Patient Health Questionnaire-2 (PHQ-2) was used

to assess depressive symptoms (Kroenke et al., 2003). The PHQ-2

includes two items to inquire about the frequency of depressed mood

in the past two weeks. Lastly, we inquired if they had ever been diag-

nosedwith a chronic condition andwe counted the number of reported

chronic conditions.

2.2 Analysis

Descriptive statistics were calculated for sociodemographic charac-

teristics, immigration-related stressors, and health outcomes. Multi-

ple linear regression analyses were conducted to test associations

between immigration-related stressors and health outcomes. Sociode-

mographic characteristics including age, marital status, education,

hourly wage, and health insurance coverage were adjusted for in each

regressionmodel.

3 RESULTS

Among the25 femaleMexico-born immigrantworkers, the average age

was 37.4 years (SD= 7.5) (Table 1).Most (72%, n= 18)weremarried or

partnered, 44% (n= 11) had an hourly wage of $10 or less, 13% (n= 3)

had high school/GED or above educational levels, and three partici-

pants (12.0%) had full or partial health insurance coverage. The average

lengthof stay in theUSwas13.5 years (SD=7.9) and the average age at

migrationwas23.5 (SD=9.1). The averageDI andeverydaydiscrimina-

tion were 20.2 (SD= 13.7) and 0.8 (SD= 1.4), respectively. Eighty per-

cent of the workers sent money to others. The average AL index scores

were 2.0 (SD= 1.9). The average number of chronic conditions was 1.3

(SD = 1.7). The average SF-12 physical and mental health scores were

52.3 (SD = 5.9) and 49.8 (SD = 9.0), respectively. The average depres-

sive symptomswere 0.5 (SD= 0.9).

Multiple linear regression analyses showed that among femaleMex-

ican immigrants, longer length of stay (β = 0.57, p = .031), older age of

migration (β = 0.88, p = .009), and higher DI (β = 0.85, p = .010) were

significantly associated with more chronic conditions (Table 2). Every-

day discrimination was significantly associated with less chronic con-

ditions (β = -0.63, p = .042). Higher DI were significantly associated

with more depressive symptoms (β = 0.65, p = .030). There were no

significant associations between immigration-related factors with AL

index and SF-12 physical and mental health scores (p > .05). Longer

length of stay (β = 0.53, p < .001), higher DI (β = 0.89, p < .001),

and lower levels of everyday discrimination (β = -0.80, p < .001)

were significantly related to higher BMI. No significant associations

between immigration-related factors with other AL indicators were

found (p> .05).

3.1 Comparison with a national sample

We compared our data with the National Health and Nutritional

Examination Survey (NHANES) 2017–2018 data because it included

foreign-born Mexican participants (N = 468). This dataset included

length of stay- as an immigrant-related factor, eight AL physiological

indicators (Pulse, SBP, DBP, BMI, WHR, HbA1c, HDL, and total choles-

terol), chronic conditions, and depressive symptoms (PHQ-9). To com-

pare results with the pilot study, we conducted linear regressions with

length of stay as the independent variable and AL index score, num-

ber of chronic conditions, and depressive symptoms as the dependent
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TABLE 1 Sample characteristics (N= 25)

Mexico-bornworkers(N= 25)

Sociodemographic characteristics n (%)

Age,M± SD/Range 37.4± 7.5/26–51

Marital status, n (%)

Married/partnered 18 (72.0)

Single/divorced/separated/widowed 7 (28.0)

Education, n (%)

some high school but did not graduate or less than high school 20 (87.0)

high school graduate or GED ormore 3 (13.0)

Hourly wage, n (%)

≤10 11 (44.0)

>10 14 (56.0)

Health insurance coverage, n (%)

Full or partial 3 (12.0)

No 21 (84.0)

Immigration-related factors

Length of stay, M± SD/Range 13.5± 7.9/1–29

Age of migration,M± SD/Range 23.5± 9.1/15–48

Demands of immigration,M± SD/Range 20.2± 13.7/0–44

Everyday discrimination,M± SD/Range 0.8± 1.4/0–4

Money sent to others, n (%)

Yes 20 (80.0)

No 5 (20.0)

Health outcomes

AL index score, M± SD/Range 2.0± 1.9/0–6

Number of chronic conditions, M± SD/Range 1.3± 1.7/0–6

SF-12 physical health, M± SD/Range 52.3± 5.9/36.8–58.7

SF-12mental health, M± SD/Range 49.8± 9.0/31.7–65.9

Depressive symptoms,M± SD/Range 0.5± 0.9/0–3

Note: AL index: allostatic load index. Range is theminimum andmaximum scores of participants.

TABLE 2 The associations between immigration-related factors and health outcomes amongMexico-born immigrant workers (N= 25)

AL index

Number of chronic

conditions

SF-12 physical

health

SF-12mental

health

Depressive

symptoms

Length of stay β 0.03 0.57* 0.36 −0.33 0.14

p .941 .031 .335 .233 .533

Age of migration β −0.54 0.88** 0.32 0.24 0.28

p .255 .009 .460 .437 .302

Demands of immigration β 0.23 0.85* −0.38 −0.54 0.65*

p .616 .010 .380 .108 .030

Everyday discrimination β −0.01 −0.63* 0.28 −0.36 −0.01

p .986 .042 .522 .266 .966

Money sent to others β 0.02 −0.45 0.23 0.37 0.22

p .962 .054 .488 .149 .285

Note: AL index, allostatic load index. Age, marital status, education, hourly wage, and health insurance coverage were adjusted for in each regressionmodel.

*p< .05; **p< .01.
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variables. Sociodemographic characteristics including age, gender,

marital status, education, and ratio of family income to poverty were

adjusted for in each regression model. Length of stay was significantly

associated with AL index scores (β= 0.14, p= .043), number of chronic

conditions (β = 0.13, p = .025), and pulse (β = 0.19, p = .004). There

was no significant association between length of stay with depres-

sive symptoms and other AL indicators (p > .05). The results from the

NHANES data partially support the results of the pilot study.

4 DISCUSSION

A unique contribution of this study was that we found a significant

association between higher DI score and number chronic conditions

anddepressive symptoms.CoffmanandNorton (2010) also founda sig-

nificant association between DI and depression while analyzing Mex-

ican immigrants (n = 99). Our study highlights that this immigrant

group may be experiencing distress across various factors and inter-

actions including: how Americans understand their accent, remember-

ing home, feeling of being at a disadvantage for getting a job, feelings

of having fewer opportunities in America, missing family members and

friends in thehomecountry, feeling of being anoutsider, andnot feeling

at home.

We found that longer length of stay and being older during the

time of migration were significantly associated with more chronic

conditions. These findings support Lee et al. (2012) study that have

noted significant relationships between length of stay and health

among immigrant populations. This finding was also supported by our

analysis replication of the NHANES 2017–2018 data.

Surprisingly, in our pilot sample we found that higher everyday dis-

crimination was significantly associated with less chronic conditions.

This finding contradicts previous work that have shown a significant

association between everyday discrimination and chronic conditions

(e.g., Dugan et al., 2017; Molina & Simon, 2014). This unexpected find-

ing may be due to the small sample size, as the p-value was close to

the significance level (0.05). This also may be due to the fact the par-

ticipants had a mean length of time in the US of 13.7 years which may

have increased their resilience towardmicroaggressions.

Also, associations between immigration-related stressors with AL

index were not significant. In their 2019 study among 19 immigrant

Mexican women with similar length of stay to our study and similar

indicators for AL index, D’Alonzo et al. (2019) reported similar AL index

score (1.95 ± 1.6 vs. 2.0 ± 1.9 in our study) and did not find significant

relationship with length of stay and AL index score. Our analysis of the

national sample however showed a significant relationship between

length of stay and AL index. In their analysis for 1999–2010 NHANES

data, Cedillo and colleagues also reported a significant relationship

between length of stay and AL and Latinx individuals in the US (Cedillo

et al., 2020). However, their analysis lacked the individuals’ perceived

stress relating to DI, which we addressed in our pilot sample. Given

the small sample size of the pilot study, we did not examine whether

lengthof stay andageatmigrationmoderate the relationships between

immigration-related factors and health outcomes among immigrant

workers, which needs to be explored in future research.

4.1 Limitations

This sample comprised ofMexican immigrants, the findings may not be

generalizable to other foreign-born low-wageworkers. This pilot study

had a sample size of 25, however, other studies have found meaning-

ful results with sample sizes ranging from 19 to 30 (D’Alonzo et al.,

2019; De Castro et al., 2010; Juster et al., 2011). To address this lim-

itation the national dataset NHANES was used. However, this com-

parative national sample only included length of stay. Therefore, we

were unable to compare our pilot findings on the other immigrant-

related stressors (e.g., DI) to the national sample. Larger studies are

needed to have a better understanding of these associations. Also, we

only included hotelworkers.More studies exploring immigrant-related

stressors and AL among immigrant workers from other industries are

warranted.

4.2 Strength

Despite these limitations, this study highlights the physiologic func-

tioning, morbidity, and mental health outcomes among Mexican

immigrants. The significant association between immigrant-related

stressors (i.e., length of stay, DI) and AL, mental and physical health

outcomes among these foreign-born individuals warrant further

exploration.

5 CONCLUSION

This project highlights the need for interventions to address this

increased vulnerability of particular groups specifically foreign-born

individuals with longer length of stay and their DI. The study also

highlights the importance of identifying protective factors to buffer

the stressors affecting immigrant workers’ health. Although previous

work (e.g., Treas & Gubernskaya, 2016; Garcia et al., 2018, 2020)

have underscored the several factors that may affect the health of

foreign born individuals as their length of stay increase, there have

been less focus on DI. This study brings forth important consider-

ations for assessing and implementing health care and policies that

are culturally informed. Future studies are needed to support the

immigrant-related factors-and AL relationship among foreign-born

workers. Those studies in particular need to identify the key struc-

tural factors that render these individuals more vulnerable with their

AL outcomes as their length of stay in the country increases. Longi-

tudinal studies following individuals from their birth country into the

transition to their migrated country are also warranted to further our

understandingof risks andprotective factorsofALamong foreign-born

individuals.
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