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Abstract
PURPOSE—To understand if Hispanics report health differently than other racial/ethnic groups
after controlling for demographics and risk factors for poor health.

METHODS—The sample (n=5,502) included 3,201 women, 1,767 black, 1,859 white and 1,876
Hispanic subjects from the Boston Area Community Health Survey, a population-based survey of
English and Spanish-speaking residents of Boston, Massachusetts, United States, age 30–79 in
2002–05. Multiple logistic regression was used to examine the association between race/ethnicity
(including interview language for Hispanics) and fair/poor self-reported health (F/P SRH)
adjusting for gender, age, socioeconomic status (SES), depression, nativity, and comorbidities.

RESULTS—Compared to whites, Hispanics interviewed in Spanish were seven times as likely to
report F/P SRH (Odds Ratio = 7.7, 95% confidence interval 4.9, 12.2) after adjusting for potential
confounders and Hispanics interviewed in English were twice as likely. In analyses stratified by
depression and nativity, we observed stronger associations with Hispanic ethnicity in immigrants
and non-depressed individuals interviewed in Spanish.

CONCLUSIONS—Increased odds of F/P SRH persisted in the Hispanic group even when
accounting for interview language and controlling for SES, age, depression, and nativity, with
language of interview mitigating the association. These findings have methodologic implications
for epidemiologists using SRH across diverse populations.
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INTRODUCTION
Self-reported health (SRH) is a ubiquitous measure used across the spectrum of health
research from clinical to epidemiologic studies. Its wide acceptance as a useful tool for
assessing health is due to its ability to predict mortality (1–4) and morbidity (4) and its ease
of use as a single question measure. Yet there is also evidence of significant variability in
SRH across racial and ethnic groups (5–10). Specifically, Hispanic populations have
repeatedly shown a tendency to report worse SRH compared to other racial/ethnic groups (6,
11). Various characteristics have been shown to affect this phenomenon including language,
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immigration, and acculturation (6, 12–18). Many prior studies focused on racial/ethnic
differences in SRH have focused on older subjects, have limited comorbid assessments to a
single condition, or have focused on two racial groups. Very few assessments of SRH have
focused on number of health conditions (9, 15) to provide additional control for SRH
disparities. Furthermore, most studies have used national data, which include predominantly
Mexican populations, thus limiting the generalizability of Hispanic results.

The objective of the current analysis was to understand if Hispanics report health differently
than other racial/ethnic groups after controlling for interview language and risk factors for
poor health, such as age, socioeconomic status (SES), nativity, depression and number of
comorbidities. The Boston Area Community Health (BACH) Survey provided a unique
opportunity to assess this question in a diverse Hispanic population with representation from
five Hispanic subgroups, as well as to compare Hispanics with both black and white
individuals.

METHODS
The BACH Survey is a population-based, epidemiologic cohort study conducted among
5,502 men and women aged 30 to 79 residing in Boston, Massachusetts. A multistage,
stratified cluster sampling design was used to recruit approximately equal numbers of
persons in pre-specified groups defined according to age (30–39, 40–49, 50–59, 60–79),
race/ethnicity (black, Hispanic, white) and gender. This analysis used baseline data collected
from April 2002 to June 2005 during two-hour, in-person interviews conducted by bilingual
interviewers. Interviews were completed for 63.3% of eligible persons, with a resulting
study sample of 2,301 men and 3,201 women, and 1,767 black, 1,876 Hispanic and 1,859
white subjects. The Hispanic sample is predominantly Puerto Rican (N=601), Dominican
(N=521), Central American (N=336), and South American (N=247). All subjects provided
written informed consent and the protocols and procedures were approved by New England
Research Institutes’ Institutional Review Board (19).

SRH was assessed using the general health question of the 12-Item Short Form Health
Survey (SF-12) version 1 (20): “In general, would you say your health is” excellent, very
good, good, fair, or poor. Responses were dichotomized into fair/poor versus good/very
good/excellent.

Racial/ethnic groups were mutually exclusive and were based on self-report as black, white
or Hispanic (21). If a participant identified as Hispanic and any other race, s/he was included
only in the Hispanic group. Among Hispanics only, race/ethnicity was further defined by
language of interview: Hispanics interviewed in Spanish (HIS) and Hispanics interviewed in
English (HIE). It was infeasible to categorize white and black participants by language of
interview as more than 99% were interviewed in English. Nativity was based on location of
birth (US vs. not US). SES categories of low, middle, high were created using standardized
income (assessed in $5,000 increments up to $10,000 and $10,000 increments up to
$100,000) and education variables (assessed as total number of years of school completed)
for the Northeastern US (22). Marital status was classified as married/living with a partner,
single (never married), or other. Depression was defined as reporting at least five of the
eight symptoms in the Center for Epidemiologic Studies Depression Scale (CES-D) (23).

Comorbidities were assessed by the question “Have you ever been told by a health care
provider that you have or had…?” Conditions of interest (arthritis, asthma, chronic lung
disease, diabetes (type 1 and 2), high blood pressure, and myocardial infarction [MI]) were
selected based on their potential impact on quality of life, chronicity, prevalence in the
overall sample (see Table 1), and proportion currently receiving treatment for that condition
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(range: 36% to 80%). All of these conditions have either been shown to negatively impact
SRH (24–26); or have been used commonly in other studies assessing SRH in patient
populations (9, 27, 28). We used a variable based on number of comorbidities in this
analysis. We do not presume that each of these conditions has the same impact on
perception of health, but believe that these conditions, especially in combination, would
greatly impact perceived health. In some analyses, the number of conditions was
dichotomized as 0–3, and 4+ based on observed differences by race/ethnicity at this
cutpoint.

Univariate logistic regression models predicting the odds of F/P SRH were initially fit to
establish the associations between each covariate and outcome (not shown). Multiple
logistic regression (MLR) models estimating the association between race/ethnicity and
dichotomous SRH were then built using a manual backward selection-type procedure. To fit
parsimonious models, only variables statistically significant (P<0.05) in Wald F tests of each
covariate (not accounting for multiple comparisons) were retained. We estimated separate
associations for Hispanics interviewed in English and Spanish because of evidence of an
effect of interview language on SRH. We examined variation in the results by covariates that
we hypothesized would modify the association between race/ethnicity and SRH, including
nativity and depression, through simple two-way interaction models. Significant interactions
with race/ethnicity were further examined via stratified analyses. Estimates of the odds
ratios (ORs) and corresponding 95% confidence intervals (CIs) are reported. Although all
covariates had 1% or fewer missing observations (with the exception of income which was
missing for 4%, 11%, and 3% of black, Hispanic, and white subjects respectively) multiple
imputation was used to impute the missing values. Sampling weights were used to produce
estimates representative of the black, Hispanic, and white Boston, MA population between
the ages of 30 and 79 years (based on Boston census population in 2000). Sampling weights
account for oversampling of particular age and racial/ethnic groups as well as participant
non-response, and therefore all percentages reported are weighted values. Statistical
analyses were conducted using SAS version 9.2 (SAS Institute, Cary, NC,) and SUDAAN
version 10.0.1 (Research Triangle Institute, Research Triangle Park, NC).

RESULTS
Overall, 16.5% of the population reported F/P SRH, 23.0% were foreign-born, 8.8% were
interviewed in Spanish, 27.6% had low SES, 50.0% were married or living with a partner,
52.1% were female, 60.3% were under 50 years old, 17.1% met the definition for current
depression, and 2.8% reported four or more of the selected comorbidities (Table 1). All
characteristics except gender and the number of comorbidities were significantly different
by racial/ethnic group. Independent pairwise comparisons (not shown) confirmed that the
proportion of Hispanics in each of the following covariate subgroups was significantly
higher than for black or white subjects: F/P SRH, foreign-born, Spanish language of
interview, low SES, age less than 40 years, and current depression. Hispanic subjects,
however, were no more likely to report ≥4 comorbidities than blacks or whites.

For all race/ethnic groups, the proportion reporting F/P SRH increased with increasing
number of comorbidities (Figure 1). For any given number of comorbidities, black and
Hispanic subjects reported F/P SRH more often than white subjects. Of the three groups,
Hispanic subjects consistently reported the highest levels of F/P SRH at every level of
comorbidity, with the largest differences observed between Hispanic and white subjects. The
most striking difference appears in those reporting 3 comorbidities: 76.7% of Hispanic
subjects reported F/P SRH compared to 52.0% of black subjects and 37.1% of white
subjects. As the differences were statistically significant for subjects reporting 0–3 but not ≥
4 comorbidities, we dichotomized the number of cormorbidities based on significance.
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The main model (Table 2) includes all covariates considered except for marital status and
gender, which were not significantly associated with reporting F/P SRH. After adjustment
for other variables included in the model, black race/ethnicity (OR=1.74, 95% CI 1.31, 2.29)
and Hispanic race/ethnicity interviewed in either language (HIE OR=2.33, 95% CI 1.41,
3.83; HIS OR=7.74, 95% CI 4.89, 12.24) were associated with reporting F/P SRH,
compared with whites.

Subjects who were US-born (OR=1.71, 95% CI 1.21, 2.43) were more likely to report F/P
SRH than foreign-born respondents. Only the low SES category was associated with F/P
SRH (OR=2.73, 95% CI 1.78, 4.17). Subjects classified as depressed had one of the
strongest associations with F/P SRH (OR=5.39, 95% CI 4.16, 6.97) compared to those not
depressed. Reporting ≥4 comorbidities was also strongly associated with F/P SRH
(OR=3.85, 95% CI 2.22, 6.69). A secondary model treating comorbidity category as a 5-
level variable (0, 1, 2, 3, 4+) yielded estimates for that did not differ appreciably from the
dichotomized results (not shown).

Interactions between race/ethnicity and each covariate in Table 2 were tested. We observed
significant interactions between race and nativity (P<0.04) and race and depression status
(P=0.01), but no evidence of a three-way interaction between race, nativity, and depression
(P=0.46). While most covariates positively associated with reporting F/P SRH remained
significant for both US-born and foreign-born subjects, the magnitude of the association
differed by nativity (Table 3). Specifically, this model showed a stronger association among
Hispanics interviewed in Spanish vs. English in foreign-born subjects. In the US-born
population, subjects with black race and HIS were more likely to have F/P SRH.

The results among non-depressed individuals (Table 4) were similar to those for all subjects
combined. In contrast, within the depressed group, only HIS, age and ≥4 comorbidities
remained significantly associated with F/P SRH. While HIS remained associated with F/P
SRH in both the depressed and non-depressed, the association was stronger in non-
depressed.

Given the heterogeneity of the Hispanic population, we tested the main model (without
language) with each of the five Hispanic subgroups represented in the study sample and
found that each subgroup was more likely to report F/P SRH than white respondents (not
shown). In a second analysis among Hispanics only, the main model, tested on the five
Hispanic subgroups, (referent=South American) found that no subgroup had a significant
OR for F/P SRH compared to the referent group (not shown). A final Hispanic-only model
included each of the five subgroups and language as a separate variable in the MLR analysis
(Table 5). In this model, Puerto Rican ethnicity, Spanish interview, age, depression and 4 or
more comorbidities are associated with F/P SRH. SES and nativity no longer predicted F/P
SRH in any of these analyses.

DISCUSSION
The primary importance of this analysis is that it adds to the scarce literature on SRH
disparities that include in-depth analysis of number of comorbidities and language of
interview. Furthermore, it complements these few existing studies by including under-
represented Hispanic subpopulations and a wide age range. A notable finding of our analysis
is that even after adjustment for the presence of ≥4 comorbidities, Hispanic subjects were 2–
8 times more likely to report F/P SRH compared to white subjects, depending on the
language of interview.

This analysis identified several factors that increased the odds of reporting F/P SRH: black
or Hispanic race/ethnicity (interviewed in either language), being born in the US, low SES,
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increasing age, depressive symptoms, and presence of ≥4 comorbidities. Even after
accounting for these covariates, black and Hispanic subjects remained more likely to report
F/P SRH than white subjects, with stronger associations for the Hispanic groups, especially
those interviewed in Spanish. While there were differences between each Hispanic subgroup
and the white reference group, no significant differences between the Hispanic subgroups
were identified. When focusing on the Hispanic population, language of interview remained
strongly associated with F/P SRH while SES, nativity and Hispanic subgroup were not
associated with F/P SRH (with the exception of the Puerto Rican subgroup).

Stratified analyses suggested that depression and being US-born modify the influence of
Hispanic ethnicity on F/P SRH for those interviewed in Spanish. For US-born or depressed
subjects, Hispanic ethnicity was not associated with F/P SRH for those Hispanics
interviewed in English. In analyses stratified by nativity, Hispanic ethnicity was strongly
associated with F/P SRH in foreign-born subjects. This result differs from other studies that
found that foreign-born Hispanics either reported better SRH (15) or had lower odds of
reporting F/P SRH (12) in comparison to their US-born counterparts. Those studies were
based on nationally representative data sets (Current Population Survey and National Health
Interview Surveys) and nationally Mexicans comprise the majority of the Hispanic
population. The BACH dataset is predominantly Dominican and Puerto Rican and our
findings are consistent with Jerant et al.’s study which reported that US-born Dominicans
expressed better mental health status than their foreign-born counterparts, and US-born
Puerto Ricans expressed better physical health status than their foreign-born counterparts
(16). Being US-born may reduce the differences in SRH between certain Hispanic
populations and other US-born groups, which is consistent with other studies that have
shown that acculturation appeared to reduce differences in SRH reporting (12, 17). In
contrast, we found the opposite for black subjects, where the odds of reporting F/P SRH
were stronger only among US-born subjects. These findings indicate that nativity may have
a different influence on black versus Hispanic populations in relation to SRH.

One potential explanation for the observed disparity in SRH is a ‘cut-point shift’, which
occurs when a group or population defines the response scale differently than another
population. This concept has been postulated to explain differences in SRH by age (24),
gender (29), and SES (2). It may be useful to test this concept in relation to SRH differences
between Hispanic and non-Hispanic populations. We were unable to test this in the BACH
sample because the data are predominantly self-reported, whereas this type of analysis
requires objective measures of physical function such as vision, hearing and walking tests
(2, 24).

Another explanation for the strong association of Spanish interview and F/P SRH could be
the inherent meaning of response options. Many studies group SRH responses into positive
responses (“Excellent”, “Very Good” and “Good”) vs. negative responses (“Fair” and
“Poor”), thus putting the threshold for positive or negative health between “Good” and
“Fair”. The inherent meaning of the words used for these response options may be different
between Hispanic and non-Hispanic populations, possibly due to language, culture or both
(30). Viruell-Fuentes et al. (31) found, similar to our analysis, that accounting for language
of interview reduced the disparity in F/P SRH reporting, with Hispanics who were
interviewed in Spanish more likely to report fair health than those interviewed in English.

The location of the SRH question has also been shown to affect reporting in Spanish
speaking women. Lee and Grant (32) found that placement of the SRH question after
reviewing comorbidities was associated with decreased reporting of F/P SRH in Spanish
language interviews but not in English language interviews. In BACH the question on SRH
is asked prior to reviewing health conditions. We were unable to examine whether
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placement of the question affected reporting F/P SRH because all interviews, regardless of
language, asked the question at the same point in the interview.

A potential limitation of the analysis was the number of comorbidities was based on self-
reported diagnoses, rather than review of medical records and the agreement between self-
reported diagnoses and medical records varies by condition (33–35). Given that this analysis
included several comorbidities and does not assess SRH by type of condition but rather by
number of conditions, this limitation was expected to have minimal effect on the
interpretation of the findings. The selection of comorbidities for this analysis was consistent
with similar published analyses and was based on perceived impact on SRH. While this
analysis assumed that the conditions selected would negatively impact SRH, the selection
may influence the results in unknown directions. We tested the impact of history of cancer
on the main model and found that it did not predict F/P SRH nor did its inclusion
significantly change the odds of reporting F/P SRH (not shown). The cross-sectional nature
of our analysis may be considered a limitation, as it is impossible to determine the temporal
relationship between SRH and the impact of preexisting conditions or other factors such as
nativity, age, etc. However, in this analysis we were interested in the current factors
impacting SRH, rather than anything related to incidence where a prospective design would
be more suitable.

Our ability to produce findings generalizable to Boston, MA (19), is a strength because of
the scarcity of studies assessing SRH in a northeast Hispanic population. The US Hispanic
population is incredibly diverse in regard to country of origin and its composition varies
regionally across the nation. It has been noted that this heterogeneity must be taken into
account whenever assessing Hispanic health (16, 36). Our analysis is unique in that it
included a diverse group of Hispanics, with significant representation of Puerto Rican and
Dominican populations, who are less often the focus of research on SRH.

CONCLUSION
In summary, we found that even when accounting for the number of major comorbidities,
depression status, language of interview, and demographic variables, black and Hispanic
racial/ethnic groups were more likely to report F/P SRH than whites, with the association
strongest in Hispanics, and especially in those Hispanics interviewed in Spanish. The
association of race/ethnicity on SRH was also found to differ by depression and nativity.
The difference in magnitude of the association of Hispanic ethnicity and F/P SRH compared
to white when stratified by interview language suggests that language must be considered in
any assessment of SRH among Hispanics. Even when accounting for interview language and
controlling for comorbidity, the persistent F/P SRH disparity between Hispanic and other
racial/ethnic groups indicates that great care should be taken when comparing SRH across
these populations. The predictive power of SRH may be different across populations,
particularly in the case of Hispanics where the high proportion of F/P responses does not
indicate a population burdened with illness and doomed to death (37). Further research on
the predictive power of SRH and cut-point shifts across racial/ethnic populations may lead
to a better understanding and more accurate utilization of this health assessment tool.
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BACH Boston Area Community Health Survey

CES-D Center for Epidemiologic Studies Depression Scale
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F/P SRH Fair/Poor Self-reported health
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Figure 1. Fair/Poor SRH by Race/ethnicity and Number of Major Comorbidities
Differences are significant at the p =<0.5 for number of comorbidities 0, 1, 2, 3.
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Table 2

Multiple Logistic Regression Analysis of Fair/Poor Self-Reported Health Status

Independent Variable
Odds Ratio (N = 5,502)

Estimate Lower 95% Upper 95%

Race/Ethnicity/Language*

 Black 1.74 1.31 2.29

 Hispanic - English 2.33 1.41 3.83

 Hispanic - Spanish 7.74 4.89 12.24

 White (Reference) 1.00

Nativity

 US-born 1.71 1.21 2.43

 Foreign-born (Reference) 1.00

SES

 Low 2.73 1.78 4.17

 Medium 1.34 0.89 2.04

 High (Reference) 1.00

Age Group

 70–79 6.07 3.82 9.65

 60–69 5.04 3.20 7.93

 50–59 4.14 2.77 6.18

 40–49 3.13 2.10 4.67

 30–39 (Reference) 1.00

Depression Status

 Yes 5.39 4.16 6.97

 No (Reference) 1.00

Comorbidity Category

 4+ 3.85 2.22 6.69

 0–3 (Reference) 1.00

*
Language of interview for Hispanics
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Table 5

Multiple Logistic Regression Analysis of Fair/Poor Self-Reported Health Status with Differentiated Hispanic
Subgroups

Independent Variable
Odds Ratio (N=1,876)

Estimate Lower 95% Upper 95%

Race/Ethnicity

 Puerto Rican 2.10 1.02 4.33

 Central American 1.80 0.87 3.74

 Dominican 1.65 0.84 3.25

 Other Hispanic 2.95 1.00 8.69

 South American (Reference) 1.00

Nativity

 US-born 0.98 0.47 2.07

 Foreign-born (Reference) 1.00

Language of Interview

 Spanish 3.11 1.83 5.30

 English 1.00

SES

 Low 3.02 0.71 12.82

 Medium 1.51 0.35 6.60

 High (Reference) 1.00

Age Group

 70–79 3.55 1.17 10.76

 60–69 4.89 2.66 8.99

 50–59 3.67 2.27 5.92

 40–49 2.45 1.53 3.94

 30–39 (Reference) 1.00

Depression Status

 Yes 2.89 1.98 4.22

 No (Reference) 1.00

Comorbidity Category

 4+ 6.21 2.40 16.03

 0–3 (Reference) 1.00
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