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Undiagnosed Disease, Especially Diabetes, Casts Doubt on
some of Reported Health ‘Advantage’ of Recent Mexican
Immigrants

Silvia Helena Barcellos, Dana P. Goldman, and James P. Smith

Abstract

Newly arrived Mexican immigrants generally report better health in the United States than do
native-born Americans, but this health advantage erodes over time. At issue is whether this
advantage is illusory — or a product of disease that goes undiagnosed in Mexico but is discovered
after immigration. Using the National Health and Nutrition Survey we compare clinical to self-
reported diagnosed disease prevalence. We find that diagnosed prevalence is 47 percent lower
among recent Mexican immigrants than among natives for both diabetes and hypertension, and
that undiagnosed disease explains one third of this recent immigrant advantage for diabetes and
one fifth for hypertension. The remaining health advantage might be explained by immigrant
selectivity (how migrants differ from those in Mexico who stayed) or assimilation (the process of
integration into the U.S.). Since undiagnosed disease can have adverse health consequences,
medical practice should emphasize disease detection among new arrivals as part of routine doctor
or hospital visits.

Introduction

There are 42 million foreign-born residents in the United States, accounting for 13 percent
of the current size of the American population. Two-thirds of America’s population growth
between 1995 and 2050 will be directly or indirectly due to immigration.! As a result, the
health status of Americans will increasingly reflect the health status of recent immigrants
and their descendants. It is important then to monitor the health of the foreign-born
population and its implications for the U.S. health care system.

Differences in health status of Mexican immigrants and native-born Americans have
generated significant research in past decades. A key stylized fact is that upon arrival into
the United States, Mexican immigrants report being in better health than do native-born
Americans, but this health advantage disappears the longer they stay in the United
States.2:34 This phenomenon — often called the “Healthy Immigrant Effect” — has been
studied by researchers from many disciplines and has also been shown in other major
immigrant-receiving countries. The effect is robust in measures of self-reported general
health status (from excellent to poor) and in the presence of health conditions and activity
limitations.3# Mexican immigrants are also found to have lower rates of mortality than
Mexican and non-Mexican heritage Americans.>6:7

The reasons underlying the Healthy Immigrant Effect have been a source of considerable
debate. One explanation is based on selective immigration and return-migration: If healthy
immigrants are more likely to come to the U.S. or unhealthy immigrants more likely to
return to their home country, we will observe that immigrants are generally healthier than
native-born Americans.28:2 Another explanation uses assimilation: If immigrants are
exposed to a more harmful environment or adopt a more harmful lifestyle — say through diet
and exercise — than they had in their native country, their health status could decline over
time in the U.S.3:810.11,12
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One possible explanation receiving less attention stems from improved health care access as
a consequence of immigration. The hypothesis is that immigrants from countries with poor
access to health services may come with pre-existing, undiagnosed health problems. Upon
arrival in the U.S., they are exposed to a more accessible health care system and become
more aware of these conditions. If so, improved care access can explain part of the initial
immigrant health advantage as well as its subsequent erosion. One important difference
between this hypothesis and others is that it implies immigrants might not truly be in better
physical health than natives — a finding with important implications for health policy.

This article focuses on the Healthy Immigrant Effect with respect to diabetes and
hypertension, two prevalent chronic diseases in the Mexican American population. We use
direct measures of undiagnosed disease — through clinical and laboratory tests — to
investigate if these patterns can be explained by disease awareness. We measure awareness
as the fraction of those with the disease (defined as those who either self-reported they were
doctor-diagnosed or who are above the clinical thresholds) who report being told by a doctor
that they have the disease.

Study Data and Methods

Data

This research uses yearly data from the National Health and Nutrition Examination Survey
(NHANES) from 1988-1994 and from 1999-2008. The survey examines a nationally
representative sample of about 5,000 persons each year. To have sufficient sample sizes to
investigate patterns for different immigrant groups, we pool data from different years.
NHANES provides crucial information about respondents’ immigrant status and
characteristics.

The key advantage of NHANES is that, in addition to self-reported data, it assesses health
status through comprehensive physical examinations and laboratory tests (blood, urine, and
swabs) conducted around the same time as the home interview by a physician in a mobile
health center. This allows us to identify health conditions that respondents didn’t know they
had but surface through clinical testing.

Diabetes and Hypertension Prevalence Measures

We investigate clinical prevalence, diagnosed prevalence, and awareness of hypertension
and diabetes, using the following specific measures:

Self-reported disease status. a person has a diagnosed condition (hypertension or
diabetes) if in NHANES she reports that a doctor told her that she had the disease.

Clinical hypertensior. following the literature,1314 we use the mean of the second and
third reading of systolic and diastolic blood pressure measured during the physical
exam. Based on standard definitions, we consider a person to be hypertensive if he or
she has over 140 mmHg systolic or over 90 mmHg diastolic pressure.1516.17

Clinical diabetes. we follow the standard convention by using values of glycosylated
hemoglobin (HbA1c) equal or greater than 6.5 percent.18:19 HbA1c is highly correlated
with fasting plasma glucose levels and is a frequently used measure of clinical diabetes
in academic studies.19:20

Total prevalence: a person is considered to have either condition if she reported that a
doctor told her she had the condition orhad a clinical value above the diagnostic
threshold.

Health Aff (Millwood). Author manuscript; available in PMC 2013 May 06.
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Awareness. a person has undiagnosed disease if she did not report being previously
diagnosed but an examination subsequently reveals it.

A non-trivial fraction of clinical values is missing from the final pooled dataset: 9.8 percent
for clinical diabetes and 8.7 percent for clinical hypertension (see Appendix Table A).2!
These missing values are due to refusals of laboratory or physical exams, or to conditions
that prevent the exam from being performed. (Examples are rashes, open wounds, or if
blood had been drawn from participant within the previous week). Self-reported prevalence
of diabetes and hypertension are not statistically different in a comparison of those with and
without clinical values missing. Other studies using NHANES reported similar fractions of
missing values.22

In addition to years since immigration, we use as covariates the following risk factors —
age, race, years of education, income, having health insurance, smoking, and being
overweight or obese. Dummies for low, middle, and high income are constructed by
dividing respondents into three equal year-specific income terciles in each NHANES. Each
respondent is categorized into low, middle or high income relative to other respondents in
the same survey year avoiding complications due to inflation or income increases over time.
Health insurance refers to coverage by any insurance type (public, employer provided, or
individual) and smoking to whether respondents currently smoke. NHANES measures
respondents’ height and weight during the physical test so that body mass index (BMI) can
be computed; with it, an objective assessment can be made of whether the respondent is
obese (BMI>=30) or overweight (BMI>=25 and <30).

Immigrant Status

Analysis

Mexican immigrants are those born in Mexico. Mexican Americans are born in the U.S. but
who define themselves as Mexican Americans in the ethnicity question and who are
presumably second-generation immigrants or higher. Our definitions are conventional,
though there is always some imprecision in defining ancestry because of mixed heritage in
family backgrounds and different propensities to claim a particular heritage. An important
variable for analysis is tenure in the U.S., derived from a question asking the year foreign-
born respondents came to the United States “to stay”.

We estimate Ordinary Least Squares (OLS) models — weighted to account for the
NHANES design — to explain diagnosed, undiagnosed, and total hypertension and diabetes
prevalence as a function of individual characteristics. We use repeated cross-sectional
analysis with several NHANES survey waves. Our main interest is differences in total
disease prevalence, diagnosis, and awareness between native-born Americans of non-
Mexican heritage, Mexican Americans, Mexican-born immigrants, and recent versus non-
recent Mexican immigrants.

Raw comparisons of disease prevalence might be misleading due to differences in risk
factors across groups, as shown in Appendix Table B. We control for individual
characteristics in a multivariate regression framework (see Appendix Table C).21 Based on
our estimated models, we calculate predicted probabilities of being hypertensive or diabetic
for different subgroups holding individual characteristics constant (Exhibits 2 to 5). For
example, to compare the characteristic-adjusted diabetes total prevalence rate between non-
Mexican Native-born Americans and Mexican immigrants, we used our OLS estimates to
predict the probability of being hypertensive or diabetic for each of the two groups if both
groups had individual characteristics equal to the sample mean. Therefore, differences in
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predicted probabilities presented in the figures cannot be attributed to measured differences
between groups (in this case non-Mexican native-born Americans and Mexican immigrants)
in characteristics included in the model.

Our sample is restricted to males and females ages 30-60 years of age. Prevalence of
hypertension and diabetes for individuals over 30 are high enough to make analysis feasible
with NHANES sample sizes. Moreover, we restrict the sample to people below 60 to avoid
the possibility of negative health selection of older immigrants, as people who move to the
U.S. when they are above 60 often do so to take advantage of better treatment here.218 Qur
analysis applies only to Mexican immigrants who come to the United States within this age

group.

Limitations

There are several limitations to this research. The primary limitation is lack of panel data
tracking immigrants from time of their arrival well into their stay in the U.S. Because of this,
we relied on synthetic cohort techniques to trace average experiences of immigrants over
time. Synthetic cohorts follow groups of people in population studies in different years
allowing groups to age by differences in calendar time between years of population studies.
Rather than tracking the same group from one year to the next, synthetic cohorts capture
different groups of people (eg. immigrants) who lived in this country for different time
intervals— hopefully simulating what happens if they were tracked over time. Cohort effects
in prevalence and diagnosis of disease could affect these synthetic cohort patterns. We tested
for cohort effects in our sample of new entrants and did not find any statistically significant
differences, but sample sizes are relatively small.

Since we focus on the Mexican immigrant experience, we are limited by standard
complexities of defining Mexican heritage. Our data for people living in Mexico are not
strictly comparable to data for Mexicans living in the U.S. due to a different test for clinical
diabetes (fasting glucose instead of HbA1C) for a population in Mexico who largely did not
follow instructions to fast. Finally, because we rely on observational data, this study can
identify strong suggestive correlations but not strict causal links.

Study Results

Socioeconomic Differences by Country of Origin and Time in U.S

Appendix Table B shows summary statistics for immigrants born in Mexico and immigrants
born elsewhere, along with U.S.-born people of Mexican descent (Mexican Americans) and
U.S.-born people not of Mexican descent.2! The data for Mexican immigrants are presented
by length of tenure in the U.S. All differences across groups discussed below have been
found to be statistically significant at the 0.05 level. While standard demographics (age and
gender) of these populations are generally similar, Mexican immigrants on average have
fewer years of education, lower income, and a lower probability of having health insurance
than both Mexican and non-Mexican Americans as well as immigrants from other countries.
While Mexican immigrants are more likely to be overweight than other immigrants, their
smoking and obesity rates are about the same.

Compared to all other groups, Mexican immigrants are significantly less likely to be covered
by health insurance. The gap is large for Mexican immigrants in the U.S for less than five
years) — only 23 percent have health insurance compared to 86 percent of native-born
Americans of non-Mexican heritage and 77 percent of Mexican Americans. These low rates
of health insurance, which do grow over time as the length of stay increases, are due largely
to the undocumented status of many recent Mexican immigrants.23

Health Aff (Millwood). Author manuscript; available in PMC 2013 May 06.
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Because risk factors such as age and overweight/obese are related to diabetes and
hypertension prevalence, differences across U.S.-born residents and Mexican immigrants in
Appendix Table B emphasize the importance of taking these factors into account when
comparing prevalence across groups.2! In any year Mexicans immigrants are younger
compared to native-born Americans of Mexican or Non-Mexican heritage — which should
lead to lower disease prevalence, but they are significantly more likely to be uninsured.

Diabetes and Hypertension prevalence

Exhibit 1 displays alternative measures of diabetes and hypertension prevalence for our
demographic groups. These figures are simple weighted averages for each group not
adjusted for differences in individual characteristics shown in Appendix Table B (for
adjusted figures see Exhibits 2 to 5).21 The data in this exhibit provide suggestive evidence
that undiagnosed disease may partly explain the Healthy Immigrant Effect for diabetes and
hypertension among Mexican immigrants. To illustrate for diabetes, 58.5 percent of
immigrants with diabetes in their first four years in the U.S. are undiagnosed compared to
29.5 percent for those here for fifteen or more years.

For each of these two diseases, this exhibit shows four measures of disease prevalence:
diagnosed (based on self-reports), clinical (based on physical or laboratory exams), total
(either self-reported or clinical) and the percent undiagnosed (the fraction of total prevalence
not diagnosed).

The numbers for diagnosed prevalence of both diseases show the already documented
“effect” — recent Mexican immigrants in the U.S. for less than five years report being in
much better health upon arrival than their native-born American counterparts but this health
advantage erodes over time as length of stay in the U.S. increases. The fraction of recent
Mexican immigrants reporting ever being diagnosed with diabetes (1.8 percent) or
hypertension (10.0 percent) is significantly lower than the same fraction for Mexican and
non-Mexican Americans, but increases as we focus on Mexican immigrants in the United
States longer.

Examining clinical diagnosis, however, the Healthy Immigrant Effect is attenuated. Even
though recent Mexican immigrants still appear to be healthier, relative differences are not as
large. Clinical diabetes prevalence for all recent Mexican immigrants is 3.8 percent, about
three-quarters of diabetes prevalence of native-born Americans of non-Mexican descent
(5.2%). Total disease prevalence — which includes diagnosed and undiagnosed disease —
paints a picture where recent Mexican immigrants are not as healthy as traditional measures
(diagnosed prevalence) suggest.

Finally, undiagnosed prevalence as a fraction of total prevalence is significantly larger
among immigrants from Mexico, a country where access to health care among the poor is
arguably much worse than in the United States. The fraction is particularly high among
recent Mexican immigrants. Fifty-nine percent of recent Mexican immigrants who are
diabetic are undiagnosed and a third who are hypertensive are undiagnosed. Comparable
rates for native-born Americans are about a fifth for both diabetes and hypertension.
Moreover, for Mexican immigrants, undiagnosed disease as a fraction of total prevalence
decreases steeply for diabetes the longer they stay in the U.S. The patterns in Exhibit 1
suggest that lower disease awareness among Mexican immigrants — and increases in
awareness with time in the U.S. — may be important when interpreting the Healthy
Immigrant Effect.

Health Aff (Millwood). Author manuscript; available in PMC 2013 May 06.
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Disease prevalence analysis

We analyzed determinants of diagnosed, total, and undiagnosed diabetes and hypertension
prevalence by estimating Ordinary Least Squares (OLS) models investigating factors related
to these prevalence measures. Estimated parameters of OLS models are presented in the
Online Appendix.2! Since the main patterns of our interest concern comparisons between
Mexican immigrants and native-born Americans of Mexican and non-Mexican heritage, we
restricted the sample to respondents in these groups, dropping immigrants from countries
other than Mexico who constituted 9 percent of the total sample. Native-born Americans of
non-Mexican descent are the excluded group in these models, and we include dummy
variables for Mexican Americans and three groups of Mexican immigrants based on their
time since immigration (0—4, 5-14, and 15 or more years since immigration).

The other co-variates are age, gender (1= male), race (1=black), three education and income
groups (in both cases the left-out group is the lowest category), dummy variables for being a
smoker, being overweight, and being obese, and sets of dummy variables indicating the
NHANES survey year in which a respondent participated. The first four columns of Online
Appendix Table C show estimated results for diagnosed and total disease prevalence for
diabetes and hypertension.?! Results are consistent with previous research on the importance
of certain risk factors for diabetes and hypertensive prevalence.1418 For both diseases,
diagnosed and total prevalence declines as education or income increases or as age
decreases, and is higher among black respondents and among men (especially for total
prevalence). Being overweight or obese are strongly related to the probability of reporting
being diagnosed or having the condition. Of particular interest, respondents who are not
covered by health insurance are less likely to be diagnosed for either diabetes or
hypertension.

These regressions show that Mexican Americans are more likely to have diabetes but no
more likely to be hypertensive than are native-born Americans not of Mexican descent.
Recent Mexican immigrants have a diagnosed diabetes prevalence 2.7 percentage points
lower than native-born Americans of non-Mexican heritage. This compares to a 4
percentage point lower rate in the raw data in Exhibit 1, indicating that attributes in the
regressions can explain only part of the Healthy Immigrant Effect for diabetes among recent
Mexican immigrants.

If we perform the same calculation for diagnosed hypertension, we find that co-variates in
the model accounts for only part of the Healthy Immigrant Effect for recent Mexican
immigrants. Compared to the raw difference of 16 percentage points in Exhibit 1, our model
predicts a 13 percentage point lower diagnosed hypertension among recent Mexican
immigrants.

We looked moare directly at the role of undiagnosed diabetes and hypertension and factors
related to it by restricting the sample to those who either have total diabetes or hypertension
(diagnosed or undiagnosed)and constructing a dummy variable for those undiagnosed. We
present these OLS analysis in the last two columns of Online Appendix Table C.21

Mexican immigrants, especially recent Mexican immigrants, who are either diabetic or
hypertensive are more likely to have been undiagnosed than both Mexican Americans and
U.S. born people of non-Mexican heritage. The enhanced probability of having undiagnosed
diabetes or hypertension declines among Mexican immigrants in the U.S. fourteen years or
more — though the probability declines more steeply for those with diabetes. For both
diseases, having health insurance is a strong predictor of being diagnosed. Previous research
on factors related to undiagnosed diabetes and hypertension found similar results,15:19

Health Aff (Millwood). Author manuscript; available in PMC 2013 May 06.
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Based on these estimated prevalence models in Online Appendix C,2 we computed
predicted probabilities of being diagnosed and having diabetes or hypertension, adjusted for
all attributes in the models. Results are displayed graphically in Exhibits 2—-3 for diabetes
and Exhibits 4-5 for hypertension.

Exhibit 2 shows predicted diagnosed and total diabetes prevalence for our demographic
groups. The blue bars show predicted probabilities of having diagnosed diabetes. Since
predictions are adjusted for all included individual characteristics in Online Appendix
Exhibit C,21 differences in included characteristics between groups cannot explain
differences in disease prevalence in this figure. For comparative purposes, the final two bars
in Exhibit 2 show data on diagnosed and total diabetes for a random sample of Mexicans
living in Mexico in the same age group (the 2000 Mexican National Health Survey). One
caution in interpreting data on total diabetes prevalence for the Mexican sample is that,
although fasting glucose was used, much of the sample did not fast in the last twelve hours.
A 12-hour fast is normally required for an accurate measure.

For those born in the United States, these characteristic adjusted figures closely follow the
raw prevalences shown in Exhibit 1, which is not surprising as characteristics of groups are
not that different (see Appendix Table B). The major effect of these adjustments occurs
among Mexican immigrants and among these Mexican immigrants those who most recently
came to the US.

Consider first the most recent Mexican immigrants. Their diagnosed diabetes rate in Exhibit
1 was 1.8 percent, 4.1 percentage points less than our comparison group of Mexican
Americans (5.9 percent). Adjusted for all characteristics in the model, we predict a
diagnosed rate for recent Mexican immigrants of 3 percent, 2.7 percentage points less than
the comparison group of Native born Americans not of Mexican descent. Attributes included
in the model explain part but not all the low rate of diagnosed diabetes among recent
Mexican immigrants.

We find similar but more attenuated patterns for Mexican immigrants who have stayed
longer in the U.S. The characteristic adjusted increase in diagnosed diabetes as time since
immigration increases is considerably smaller. Our raw numbers in Exhibit 1 indicated that
diagnosed diabetes increased from 1.8 percent to 9.0 percent while our attribute adjusted
rates in Exhibit 2 indicate a rise in diagnosed diabetes from 3.0 percent to 7.9 percent. Thus,
a significant part but, once again, not all increases in diagnosed diabetes for Mexican
immigrants as time passes reflects a larger likelihood that diabetes will be diagnosed.

Total diabetes prevalence is higher among Mexican Americans and Mexican immigrants
than among native-born Americans who are not of Mexican descent, indicating that
Mexicans generally have higher risk for diabetes. Adjusted prevalence data for Mexican
immigrants also reveal a significant amount of undiagnosed diabetes, more so than exists
among Mexican Americans. This view is supported by the high prevalence of diabetes and
the large fraction of diabetics who are undiagnosed in our sample of Mexicans living in
Mexico in the last two columns.

To calculate how much of the recent immigrant advantage in diabetes is explained by
undiagnosed disease, we can compare diagnosed and total rates for Mexican born with less
than five years in the US and U.S.-born not of Mexican descent in Exhibit 2. The covariate-
adjusted advantage in diagnosed prevalence is 2.7 percentage points, or 47 percent of the
U.S.-born prevalence (0.027/0.057). In contrast, the advantage in total prevalence (taking
into account undiagnosed disease) is only 2.3 percentage points, or 32 percent (0.023/0.072).

Health Aff (Millwood). Author manuscript; available in PMC 2013 May 06.
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Therefore, undiagnosed disease explains about a third of the total recent immigrant
advantage.

Exhibit 3 presents graphically our characteristic adjusted fraction of diabetics who are
undiagnosed. The percent of diabetics who are undiagnosed is about the same among the
US-born population whether they are of Mexican descent or other heritage. These similar
rates have been shown to be the result of the NIH campaign to reduce undiagnosed disease
in minority groups.1® In sharp contrast, adjusted rates of undiagnosed diabetes for all sub-
sets of Mexican immigrants are much higher, especially for recent Mexican immigrants. The
fraction of diabetics undiagnosed among recent Mexican immigrants is 2.3 times higher than
for Mexican Americans with similar characteristics. This graph is consistent with the
hypothesis that undiagnosed disease falls with time in the country. The final column
suggests that undiagnosed diabetes is an even larger problem among non-migrants who
stayed in Mexico.

Exhibits 4 and 5 provide an identical analysis for hypertension. The final two columns in
Exhibit 4 present data on diagnosed and total hypertension prevalence for a random sample
of Mexicans living in Mexico in the same age group (the 2000 Mexican National Health
Survey using the same criteria for diagnosed and clinical prevalence). Compared to Mexican
immigrants living in the U.S., undiagnosed hypertension is an even more severe problem
among those living in Mexico (50 percent of hypertensives are undiagnosed). Mexican
immigrants to the U.S. are positively selected in terms of their hypertension status. No
matter what the duration of immigration, total prevalence of hypertension is lower among
Mexican immigrants than among Mexicans living in their native country.

We can use figures in Exhibit 4 for recent Mexican immigrants and U.S.-born not of
Mexican descent to calculate how much of the recent immigrant advantage in hypertension
is explained by differences in disease awareness. The self-reported hypertension advantage,
given by the diagnosed rates, is 12.4 percentage points, or 47 percent of the diagnosed
prevalence among U.S.-born (0.124/0.262). In contrast, the total hypertension advantage
(taking into account undiagnosed hypertension) is 0.120 or 38 percent of total prevalence for
non-Mexican natives (0.120/0.315). Therefore, differences in undiagnosed hypertension
explain one fifth of the recent immigrant advantage.

Exhibit 5 shows that for hypertension, the percent undiagnosed is higher for Mexican
immigrants than for the US-born population of either Mexican or non-Mexican heritage, but
it is much lower than among those living in Mexico. At least for hypertension, Mexican
immigrants are positively selected in that their true hypertension rates are much lower than
rates for those living in Mexico. In addition, Mexican immigrants have lower rates of
undiagnosed hypertension (compared to non-migrants in Mexico) even though those rates of
undiagnosed hypertension are higher than those of Native-born Americans of either Mexican
or non-Mexican descent.

Discussion

Our diabetes and hypertension analysis suggests that the primary “healthy immigrant”
patterns for Mexican immigrants still remains when we use a more comprehensive measure
of diabetes and hypertension prevalence that takes into account large levels of undiagnosed
disease among Mexican immigrants. However, the magnitude of the Healthy Immigrant
Effect is lessened once these comprehensive measures of prevalence are used. Undiagnosed
disease explains about one third of the recent immigrant advantage for diabetes and one fifth
for hypertension. These trends indicate that large levels of undiagnosed disease are a
significant component of our understanding of the health of Mexican immigrants in the U.S.

Health Aff (Millwood). Author manuscript; available in PMC 2013 May 06.
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The “Healthy Immigrant Effect” that remains after accounting for undiagnosed disease is
consistent with a large literature that documents that Mexican immigrants in the U.S. have
lower mortality rates than native-born Americans®%7 and might be explained by changing
immigrant selectivity across cohorts or immigrant assimilation to the American
lifestyle.12:13

Our analysis of undiagnosed diabetes reveals that lack of disease awareness is a serious
problem among recent Mexican immigrants: almost half of recent migrants with diabetes are
unaware they have the disease, an undiagnosed prevalence 2.3 times higher than among
Mexican Americans with similar characteristics. In the case of hypertension, positive
selection is evident among Mexicans coming to the U.S., with Mexican immigrants having
hypertension prevalence significantly lower than the prevalence for the Mexican population
in Mexico.

This research quantifies effects of immigration on disease awareness. Doing so is important
given the growth of the foreign-born population and potential effects of immigrant health to
the U.S. health care system. Our results reveal that Mexican immigrants are not as healthy as
previously thought when undiagnosed disease is taken into account, particularly with respect
to diabetes. The large differences in disease awareness point to the importance of screening
recent immigrants to avoid late diagnosis and any potential costs of delayed treatment.
Recentzregearch suggests that disparities in awareness might translate into disparities in
health.2425

While we find little evidence that health insurance plays much of a role in preventing these
diseases, we did find that having health insurance was an important factor in promoting
awareness of both hypertension and diabetes. Awareness is the first step toward effective
treatment, especially in populations with high rates of undiagnosed disease. Providing health
insurance to undocumented immigrants is a complex subject that begins with rules on whom
should be eligible to receive benefits, a subject on which this paper provides no insight. If
benefits are to be provided, assistance in disease diagnosis should surely top the list of most
cost-effective benefits.

Supplementary Material
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Refer to Web version on PubMed Central for supplementary material.
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Exhibit 2: Diabetes Diagnosed and Total Prevalence,
Adjusted by Individual Characteristics (men and women ages 30-60)
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Exhibit 2. Diabetes Diagnosed and Total Prevalence, Adjusted by Individual Characteristics
(men and women ages 30-60)
SOURCE: Authors’ calculations using NHANES and the 2000 Mexican National Health

Survey (for Diabetes levels among Mexicans in Mexico).
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Exhibit 3: Undiagnosed Diabetes Conditional on Total Prevalence,
Adjusted by Individual Characteristics (men and women ages 30-60)
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Exhibit 3. Undiagnosed Diabetes Conditional on Total Prevalence, Adjusted by Individual
Characteristics (men and women ages 30-60)

SOURCE: Authors’ calculations using NHANES and the 2000 Mexican National Health
Survey (for Diabetes levels among Mexicans in Mexico).

Notes: figures give the fraction of those who were diagnosed by a doctor with diabetes or
were above the clinical threshold (i.e. total prevalence) who are not aware they have
diabetes.

Health Aff (Millwood). Author manuscript; available in PMC 2013 May 06.



Barcellos et al. Page 13

Exhibit 4: Hypertension Diagnosed and Total Prevalence,
Adjusted by Individual Characteristics (men and women ages 30-60)
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Exhibit 4.

Hypertension Diagnosed and Total Prevalence, Adjusted by Individual Characteristics (men
and women ages 30-60).

SOURCE: Authors’ calculations using NHANES and the 2000 Mexican National Health
Survey (for Hypertension levels among Mexicans in Mexico).
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Exhibit 5: Undiagnosed Hypertension Conditional on Total Prevalence,
Adjusted by Individual Characteristics (men and women ages 30-60;
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Exhibit 5.

Undiagnosed Hypertension Conditional on Total Prevalence, Adjusted by Individual
Characteristics (men and women ages 30-60).

SOURCE: Authors’ calculations using NHANES and the 2000 Mexican National Health
Survey (for Hypertension levels among Mexicans in Mexico).

Notes: figures give the fraction of those who were diagnosed by a doctor with hypertension
or were above the clinical threshold (i.e. total prevalence) who are not aware they have
hypertension.
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