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THE PREVALENCE OF MULTIMORBIDITY
AMONG FOREIGN-BORN ADULTS

IN THE UNITED STATES

Objective: We examined multimorbidity
among foreign-born adults in the United
States. This population may be particularly
affected by chronic conditions and limited
health care access.

Design: Longitudinal cohort.
Setting: United States.

Participants: Foreign-born adults at the
point of legal permanent residency.

Methods: We estimated the prevalence of
multimorbidity and patterns over time. Data
are from the New Immigrant Survey (NIS),

a nationally representative study of adult
immigrants at green card status in 2003
(N=8,174) and reinterview in 2008.

Main Outcome Measures: Multimorbid-
ity defined as two or more of eight chronic
conditions (hypertension, diabetes, obesity,
arthritis, stroke, cancer, chronic lung dis-
ease, and heart problems).

Results: The prevalence of multimorbid-
ity was 6% in 2003, and 12% in 2008. The
most common condition dyad at both time
points was hypertension-obesity; the largest
increase over time was in combinations
that included hypertension, diabetes, and
obesity. The odds of having multimorbidity
compared to no chronic conditions were
higher among older immigrants and those
who had seen a doctor in the past year. The
odds of gaining one chronic condition over
a 5-year period increased with age; 45-65
years: OR 2.8[Cl 2.3,3.5]; aged >65 years:
OR 3.2 Cl[2.2,4.7].

Conclusions: The prevalence of multimor-
bidity among immigrants was lower than the
prevalence in the overall US population of
the same age, consistent with studies show-
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INTRODUCTION

The prevalence of chronic diseases
is high in the United States; 42% of
the nation’s adults have obesity, 12%
15% have chronic

kidney disease, 48% have cardiovas-

have diabetes,

cular diseases, and 40% have been
diagnosed with cancer sometime in
their lifetime."® Many people suffer
from multiple chronic conditions,
particularly  cardiometabolic ~ dis-
cases.” For example, 50% of people
with diabetes also have hypertension
and 18.5% of people with obesity
have diabetes.” People with multiple
chronic conditions are more likely
to have functional limitations, dis-
ability and have higher health care
needs and medical costs, and higher
risks of premature mortality than
people with just one condition.®’

Some of the most commonly oc-
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curring disease clusters involve hy-
pertension, diabetes, heart disease
and depression.*® Studies differ in
the number and type of chronic
conditions they use to define multi-
morbidity*’; therefore, the estimated
prevalence of multimorbidity var-
ies across publications, with nation-
ally representative estimates of the
prevalence of multimorbidity for US
adults ranging from 9% to 26%.%*

Of the US adult population,
14.4% are foreign-born. Some re-
search has found that foreign-born
adults are less likely than native-born
adults to suffer from heart disease,
overweight, obesity, mental disor-
ders, and several cancers.!® However,
several studies have also found that
foreign-born people have worse car-
dio-metabolic health: cardiovascular
disease, diabetes, and obesity. These
conditions are generally less prevalent

ing an immigrant health advantage. Ethn
Dis. 2022;32(3):213-222; doi:10.18865/
ed.32.3.213
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in foreign-born people on arrival,
but they increase disproportionally
with time since arrival.'’ Some stud-
ies have hypothesized that foreign-
born people resettling in the United
States acculturate into obesogenic
contexts, that is, they find themselves
in food environments and built en-
vironments that are conducive to
the development of chronic disease,
and, with time, they adopt the risk
inherent in these environments.'*'¢

Previous studies have reported
on the prevalence of multimorbidity

In this study, we used
data from the nationally
representative New
Immigrant Survey (NIS)
to estimate the disease
patterns and prevalence
of multimorbidity over
time among foreign-born

adults. ..

among foreign-born people.””’® In
the United States, a cross-sectional
study of Asian Indian, Chinese, and
non-Hispanic Whites reported multi-
morbidity prevalence among foreign-
born adults in these groups to be
26.5% during 2012-2017 (10 chronic
conditions considered).” In Europe,
the prevalence of multimorbidity of
immigrants has been estimated at 9%
to 38%, varying by region of origin,
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sex, and length of stay.'®**?! Among
adult asylum seekers in Switzerland,
psychiatric conditions were especially
prevalent in estimates of multimor-
bidity, where 20% had multimorbid-
ity involving psychiatric conditions."”
In Spain, multimorbidity prevalence
was  14.2%
adults (aged 215 years), with high-
est prevalence among those from
Western Europe and North America
(21.2%), followed by Latin America
(18.5%), Africa (11.7%), Eastern
Europe (10.4%), and Asia (10%).*

In this study, we used data from

among foreign-born

the nationally representative New
Immigrant Survey (NIS) to estimate
the disease patterns and prevalence
of multimorbidity over time among
foreign-born adults at the point of
receiving legal permanent residence
and green cards in the US in 2003
and incident over the following five
years. We identified the most com-
mon patterns of multimorbidity
overall and by regions of origin and
sex. Although this is primarily a de-
scriptive study, we hypothesized that
foreign-born adults from regions of
origin closer in proximity (ie, Latin
America and Caribbean) would have
a higher prevalence of multimorbid-
ity and individual conditions, based
upon the increase in cardiometabolic
disease in Latin American and Carib-
bean region over this same time pe-
riod.** Secondly, due to the change
in environment, we anticipated a
higher incidence of multimorbidity
and individual conditions than we
would have anticipated based solely
on aging. This study uses a longitu-
dinal sample from a population in

middle adulthood and thus, helps
to fill in gaps related to the progres-

sion of multimorbidity in younger
ages than is typically evaluated.

METHODS

Setting and Sample

The New Immigrant Survey (NIS)
is the only nationally representative
survey of foreign-born adults in the
United States. The sampling frame
of the NIS was based on administra-
tive records compiled by the United
States Citizenship and Immigration
Services (USCIS) and consisted of
foreign-born adults admitted to law-
ful permanent residence between
May and November 2003.* The
sampling frame was stratified by four
immigrant visa categories: employ-
ment principals, diversity principals,
spouses of US citizens, and other
immigrants. Individuals who were
new arrivals to the United States, as
well as those who were already in the
United States with a temporary non-
immigrant visa and had adjusted to
lawful permanent residency (LPR)
were also included in the sample.
Data collection was conducted in
2003-2004, in the language of the
respondent’s choice, as soon as pos-
sible after people were granted LPR.

A follow-up interview (wave two)
was conducted from June 2007 to
December 2009. Re-interview rate
was 45.5% for adults resulting in a
sample size of 3,902 with completed
interviews. Between wave one and
wave two, the context for interview-
ing immigrants had changed dramati-
cally. The strongest predictors of be-
ing involved in wave two pertained to
country of origin, years of education,
and intention for future US residen-



cy.** Immigrants are by definition a
mobile population, and with an aver-
age gap of around five years between
the two waves, many original respon-
dents had moved. The NIS created
non-response weights for use with
wave two to help mitigate the dif-
ferences in the sample that answered
wave one vs wave two. We used these
weights for all wave two analyses and
the design weights for both waves.

The NIS adult sample consisted
of 8,573 respondents. We excluded
observations missing data on chronic
health conditions, for a final analytic
sample at wave one of 8,174 and of
3,291 for wave two. The final sample
includes 5,423 people with data only
at wave one and 3,291 people with
both wave one and wave two data.
As a sensitivity analyses, we evalu-
ated those with complete data for
both waves (n=3,291). Our results
were parallel to the full sample re-
sults when using the design weights
and we present the full sample results
(other results available upon request).
All procedures were in accordance
with the ethical standards of the re-
sponsible committee on human ex-
perimentation  (institutional  and
national) and with the Helsinki Dec-
laration of 1975, as revised in 2000.
Informed consent was obtained from
all participants included in the study.

Variables

Multimorbidity was measured in
terms of eight chronic conditions.
NIS participants were asked “Has a
doctor ever told you that you have/
had... “high blood pressure or hy-
pertension”; “a heart attack, coronary
heart disease, angina, congestive heart
failure, or other heart problems”;
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“stroke”; “chronic lung disease such
as chronic bronchitis or emphysema”;
“diabetes or high blood sugar”; “can-
cer or a malignant tumor, excluding
minor skin cancers”; or “arthritis or
rheumatism” We created the vari-
able for obesity based on self-report-
ed weight and height: underweight
(BMI < 18.5 kg/m?), normal weight
(18.5 kg/m*< BMI < 25 kg/m?), over-
weight (25 kg/m* < BMI < 30 kg/
m?), and obesity (BMI > 30 kg/m?).
To account for implausible values,
we excluded BMI values <10 or >60.

For each chronic condition, we
created a dichotomous variable in-
dicating the presence or absence of
the condition. Individuals were con-
sidered to have multimorbidity if
they had two or more of the eight
chronic conditions: hypertension,
heart problems, stroke, chronic lung
disease, diabetes, cancer, arthritis, or
obesity. At wave two, the same se-
ries of questions on chronic condi-
tions were included and we created
parallel dichotomous variables in-
dicating the presence of conditions
and multimorbidity at wave two.
We also measured whether an indi-
vidual gained a new chronic condi-
tion between wave one and wave two.

The independent variables of in-
terest were: region of origin (Latin
American and the Caribbean, East
Asia, South Asia, and the Pacific,
the Middle East and North Africa,
Sub-Sahara Africa, Europe, Central
Asia, and North America); age (18-
44; 45-64; > 65); sex (men, women);
years of education (< 12 years, 212
years); marital status (not married
or living together, married or liv-
ing together); length of stay in the
United States (years since first mi-

gration [< five years, > five years]);
and health care utilization (yes; no).
Health care utilization was from the
following question: “Aside from any
hospital stays, have you seen or talk-
ed to a medical doctor about your
health, including emergency room or
clinic visits in the last 12 months?”
We did not include income or em-
ployment because they were both
highly correlated with education.

Statistical Analysis

We conducted analyses using
STATA15.1. We

weights and non-response weights

used sampling

for wave two analyses. We ran bivar-
iate analyses for each independent
variable with the dependent variable.
We used multinomial logistic regres-
sion to categorize multimorbidity
severity by the number of chronic
conditions, where the base refer-
ence category was ‘no chronic con-
ditions.” We used logistic regression
to examine whether respondents
gained a new chronic condition in
wave two compared to no new con-
ditions after wave one. Full models
controlled for sex, age, region of
origin, years of education, marital
status, health care utilization, and
length of stay in the United States.

RESuULTS

Among foreign-born adults at the
time of green card receipt, 56.2%
were women and more than 70%
were aged <45 years (Table 1). They
were most commonly from Latin
America and the Caribbean (44.2%)
and East Asia, South Asia, and the
Pacific region (29.5%). The majority
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Table 1. Baseline characteristics of foreign-born adults in the US, N=8,174, 2003

No multimorbidity Multimorbidity °
Overall P
% (95% CI) % (95% CI)
Sample size N = 8,174 n=7,706 n = 468
Sex <.05¢
Men 43.8 (42.6-45.1) 44.1 (42.8-45.4) 39.1 (34.5-43.9)
Women 56.2 (54.9-57.4) 55.9 (54.6-57.2) 61.0 (56.1-65.5)
Age, years <.001°
18-44 72.3(71.2-73.3) 75.1(74.0-76.1) 27.9 (23.5-32.6)
45-64 21.3(20.3-22.3) 20.0 (19.0-21.0) 42.7 (38.0-47.6)
65 and above 6.4 (5.9-7.0) 5.0 (4.5-5.5) 29.4 (25.2-34.0)
Region of origin <.01¢
Latin America & the Caribbean 44.2 (43.0-45.5) 43.7 (42.4-45.0) 52.7 (47.8-57.5)
East Asia, South Asia, & the Pacific 29.5 (28.4-30.7) 29.8 (28.7-31.0) 24.6 (20.8-28.9)
Sub-Saharan Africa 6.6 (6.0-7.2) 6.7 (6.1-7.3) 4.7 (3.0-7.4)
Middle East & North Africa 4.4 (3.9-4.9) 4.4 (3.9-5.0) 3.3(2.0-5.2)
Europe, Central Asia & North America 15.3 (14.4-16.2) 15.3 (14.4-16.3) 14.7 (11.5-18.6)
Highest level of education <.001*
<12 years of education 35.9 (34.7-37.1) 34.4 (33.2-35.6) 59.0 (54.2-63.7)
> 12 years of education 64.1 (62.9-65.3) 65.6 (64.3-66.8) 41.0 (36.3-45.8)
Current marital status <.001°
Married or living together 76.5 (75.5-77.5) 77.0 (76.0-78.0) 68.1(63.5-72.3)
Not married or living together 23.5 (22.5-24.5) 23.0 (22.0-24.0) 31.9 (27.7-36.5)
Consulted with a doctor in the past year <.01¢
Yes 37.7 (36.5-38.9) 36.7 (25.4-37.9) 54.3 (49.5-59.2)
No 62.3 (61.1-63.5) 63.3 (62.1-64.6) 45.6 (40.8-50.5)
Length of stay in the US >.05¢

Less than 5 years
5 years or more

55.2 (53.9-56.5)
44.8 (43.5-46.1)

55.5 (54.1-56.8)
44.5 (43.2-45.9)

50.9 (45.8-56.0)
49.0 (44.0-54.2)

Number of chronic conditions
None
One
Two
Three or more

Green card receipt (2003)

Five years after green card
receipt (2007-09)

Prevalence, % (95% ClI)

75.5 (74.42,76.53)
18.6 (17.61,19.63)
4.4 (3.91,4.92)
1.5 (1.34,1.97)

64.1 (62.17,66.08)
23.6 (21.93,25.33)
8.4 (7.38,9.59)
3.8 (3.08,4.79)

Survey data are weighted; Source: New Immigrant Survey, 2003
a. To assess multimorbidity, following chronic conditions were included in the analyses: obesity, hypertension, arthritis, diabetes, heart problem, chronic lung disease,

cancer, and stroke

b. P significant at the .001 level
c. Psignificant at the .01 level
d. P significant at the .05 level

had completed more than 12 years of
education (64.1%), had not consult-
ed a doctor in the past year (62.3%),
and had been in the United States for
less than five years (55.2%). Foreign-
born adults without multimorbidity
in wave one were more often wom-
en (55.9%) and came from Latin
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America and the Caribbean region
(43.7%).People with multimorbidity
more often had <12 years of educa-
tion, were married, were in the 45-64
year-old age group, and had consult-
ed a doctor in the past year (P<.001).
In 2003, most foreign-born adults
had no chronic conditions (75.5%);

18.6% had one chronic condition
and 5.9% had more than one chronic
condition. Five years after green card
receipt (wave two), the percent of for-
eign-born adults who had no chronic
conditions fell to 64.1%; 23.6% had
one chronic condition and 12.2%
had more than one chronic condition.
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Table 2. Total prevalence of chronic conditions by region of origin among foreign-born adults in the United States, green card
receipt, 2003, n=38174, Prevalence, % (95%Cl)

Chronic

us

Latin America & East, South

Sub-Saharan

Middle East & EUrope, Central

Conditions Total Prevalence Population*  the Caribbean  Asia & Pacific Africa North Africa ASlAalm8;||;I(?;th
Obesity 12.7 (11.6,13.3) 13.5 19.7 (18.1,21.4)° 4.7 (3.8,5.8)° 11.4(8.6,15.1) 14.1(10.3,19.0) 9.3 (7.6,11.4)¢
Hypertension 8.1 (7.0, 8.4) 13.8 8.5 (7.5,9.6) 8.7 (7.6,10.0) 6.1(4.3,8.7) 3.8(2.3,6.4)¢ 7.5(6.0,9.3)
Arthritis 3.9(3.2,4.1) 7.0 3.7 (3.0,4.5) 4.1(3.3,5.0) 2.8 (1.6,4.9 3.7(2.1,6.2) 4.5 (3.4,5.9)
Diabetes 3.1(2.6, 3.5) 4.8 4.0(3.3,4.7)¢ 2.9(2.3,3.6) 2.3 (1.3,4.0) 4.3(2.5,7.2) 1.2 (7,1.9*
Heart Problems 1.7 (1.3, 1.9) 3.1 1.3(9,1.8)¢ 2.1(1.6,2.8) .6 (.2,1.9)* 1.9 (.9,4.0) 2.7(1.9,3.9
Chronic Lun

Disease & .6 (.4, .8) 7 .6(4,.9) 4(.2,.8) 3(1,1.1) .5 (.1,2.0) 1.2 (.6,2.1)
Cancer 5(.4,.8) 1.0 5 (.3-.9) 6(3,1.1) b 2(1,1.4) 8(4,1.5)
Stroke 4(3,.6) 9 4(3,.7) 6(.3,1.0) 3(1,1.4) 3(1,2.1) 3(.1,.8)
Multimorbidity 5.9 (5.4-6.5) 8.2 7.16.2,8.1°  50(4.1,60* 432767  4.4(2.8,7.1) 5.7 (4.4,7.3)

Notes: New Immigrant Survey, 2007-09; all data significant at the .05 level, compared to the overall prevalence; survey weighted and non-response weights

a. Age-standardized to 2000 US Census Population
b. Not enough data
c. P<.05

Prevalence of Chronic
Conditions and
Multimorbidity by Region of
Origin

At the point of green card receipt,
the most prevalent chronic condition
in foreign-born adults was obesity
(12.7%), followed by hypertension
(8.1%) and arthritis (3.9%) (Table
2). Multimorbidity prevalence at the
point of green card receipt was 5.9%.
Obesity was highest among those
from Latin America and the Carib-
bean (19.7%). People from East Asia,
South Asia, and the Pacific had the
highest prevalence of hypertension
(8.7%) and stroke (.6%), while those
from Europe, Central Asia, and North
America had the highest prevalence
of arthritis (4.5%), heart problem
(2.7%), chronic lung disease (1.2%),
and cancer (.8%). Respondents from
countries in the Middle East and
North African region had the highest
prevalence of diabetes (4.3%). The
prevalence of multimorbidity was
highest among foreign-born adults

from Latin America and the Caribbe-
an (7.1%), followed by Europe, Cen-
tral Asia, & North America (5.7%),
and was lowest among those from
Sub-Saharan Africa (4.3%). These
estimates are lower than the US na-
tional average on individual chronic
conditions in 2003, for example
32.2%.%
Five years later (wave two, Table

obesity prevalence was

3), the 5-year cumulative incidence
of multimorbidity was 8.2% and to-
tal prevalence of 12.3%. The gaining
of a chronic condition (or even two)
was largely driven by incident obesity
(8.4%) and hypertension (9.0%). The
most prevalent chronic condition was
hypertension (18.7%), followed by
obesity (16.1%) and arthritis (8.7%).
Obesity was still highest among those
from Latin America and the Carib-
bean (25.3%). People from East Asia,
South Asia, and the Pacific had the
highest prevalence of hypertension
(21.9%), arthritis (10.0%) and stroke
(1.2%). Those from Europe, Central
Asia, and North America had the

Ethnicity & Disease, Volume 32, Number 3, Summer 2022

highest prevalence of heart problems
(5.5%), chronic lung disease (1.5%),
and cancer (2.7%). The prevalence of
multimorbidity was highest among
foreign-born  adults from Latin
America and the Caribbean (13.7%),
followed closely by East Asia, South
Asia and the Pacific (13.4%), and
was lowest among those from Sub-
Saharan Africa (6.6%).

the prevalence of multimorbidity

However,

increased over the five-year study pe-

riod for all regions of origin. (Table 3)

Prevalence of Dyads of
Chronic Conditions

Figure 1 shows a heat map of the
frequency of co-occurrence of each
pair of eight conditions at the point
of green card status and five years
later separately (wave one and two).
There was a considerable increase in
dyads of chronic conditions over five
years. Five dyads had above a 2% to-
tal population prevalence (hyperten-
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Table 3. Total prevalence and five-year incidence of chronic conditions by region of origin among foreign-born adults in the
United States, five years after green card receipt, 2007-09, n=3291, Prevalence, % (95%ClI)

. 5-yr Latin America . Europe,
Chronic Cumulative Total us & the East, South Sub-Saharan  Middle East &  Central Asia
Conditions - Prevalence Population® . Asia & Pacific Africa North Africa & North

Incidence Caribbean Ameri
merica
Obesity 8.4 (7.18,9.71) (14156'117 6 137 25.3(224,285° 59@4480° 13292180 17.7(10.6282) 11.4(8.1,15.7)
: 9.0 18.7 .
Hyperten5|on (7.87,10.23) (17.1,20.3) 14.5 19.1(16.8,21.7) 21.9(18.8,25.3) 15.6(11.5,20.9) 9.4 (5.3,16.2) 16.3 (13.1,20.2)
Arthritis 3.9(3.16,4.69) 8.7 (7.6,10.0) 7.3 9.5(7.7,11.7) 10.0 (8.0,12.6) 4.8(2.3,9.7) 3.7 (1.7,7.6) 8.0 (5.8,10.9)
Diabetes 3.8(3.00,4.71) 7.7 (6.7,8.8) 5.1 9.4 (7.6,11.5) 8.4 (6.7,10.5) 3.4 (1.8,6.5) 5.8 (3.0,10.9) 4.0 (2.6,6.0)
Heart Problems 1.6 (1.21,2.11) 3.4 (2.7,4.2) 3.2 1.9(1.2,3.0P 5.1(3.6,7.2) 1.0 (.4,2.9)° 1.7 (.7,4.3) 5.5(3.3,9.1)
Chronic Lung
Disease .04 (.005,.25) .7(5,1.2) 7 7 (4,1.2) 5(.2,1.3) .6(.1,3.5) .6 (.08,4.2) 1.5(.6,4.2)
Cancer .7 (.47,1.04) 1.1(.8,1.5) 1.0 .6(.3,1.2) 1.3(.8,2.3) 5(1,1.9) .07 (.01,.5) 2.7 (1.7,4.2P
Stroke 4 (.19,1.02) .8 (.5,1.3) 9 .6 (.3,1.1) 1.2 (4,3.2) .2(.02,1.2) 1.1 (.3,4.0) .6(.2,2.0)
Mu|tim0rbidity 8.2 (6.9,9.4) (11102'133 7) 10.7 13.7 (11.6,16.0) 13.4(10.9,16.3) 6.6 (4.2,10.4)° 8.0 (4.2,14.7» 10.3(7.9,13.3)

Source: New Immigrant Survey, 2007-09; all data significant at the .05 level, compared to the overall prevalence; survey weighted and non-response weights.

a. Age-standardized to 2010 US Census Population
b. P<.05

sion-heart attack; obesity-diabetes;
hypertension-diabetes; hypertension-
arthritis; and hypertension-obesity).

Determinants of
Multimorbidity

At the point of green card re-
ceipt (wave one), the odds of having
multimorbidity were higher among

those who were older: 45-64 years:
8.0 (6.0,10.5); =65 adults: 25.7
(18.1,36.4) (Table 4). Foreign-born
adults from East Asia, South Asia
and the Pacific had lower odds of
having multimorbidity (Asia: .6
[.4,.8]) compared to foreign-born
adults from Latin America and the
Caribbean. Foreign-born adults with

12 or more years of education had
lower odds of multimorbidity com-
pared to those with no education (.6
[.4,.8]). Foreign-born adults who
had lived in the United States for 25
years had higher odds of multimor-
bidity compared to those who had
lived in the United States for <5 years
(1.6 [1.02,2.0]). Foreign-born adults

Stroke Cancer Chronic Lung Disease Heart Attack Diabetes Arthritis Hypertension Obesity

Obesity 0.1% 0.1% 0.1% 0.3% 0.9% 0.6%
Hypertension 0.1% 0.1% 0.1% 0.7%
Arthritis 0.1% 0.1% 0.1% 0.4%
Diabetes 0.1% 0.04% 0.1% 0.3%
Heart Attack 0.1% - 0.04%
Chronic Lung Disease - - 0.1% 0.1% 0.2% 0.4% 0.2%
Cancer - - 0.1% 0.2% 0.2% 0.6% 0.3%
Stroke - - 0.2% 0.1% 0.2% 0.5% 0.1%

Wave 1 (n=7456)

Average Age: 38 Wave2 (n=3291)

Average Age:43

Figure 1. Prevalence of multimorbidity dyads among foreign-born adults in the US in 2003 and five years later
Heat Map of the burden of multimorbidity in terms of absolute frequency for Wave 1 and Wave 2. The number in each square is the percent of co-occurrence in the

overall population (all ages and sex combined). The eight conditions are listed on the X and Y axes of both panels. Values for wave 2 are shown in the lower right triangle,
and values for wave 1 are shown in the upper left triangle.
Prevalence Legend: light yellow: none; dark yellow: .1-.4%; light orange: .5-.9%; dark orange: 1.0-1.9%; red: >2.0%

218 Ethnicity & Disease, Volume 32, Number 3, Summer 2022



Multimorbidity among Immigrants to the United States - jones et al

Table 4. Odds of having one chronic condition and multimorbidity among foreign-born adults in the US between green card
receipt (2003) and five years later (2007-09)

Five years

. Five years after green card receipt, after green
Green card receipt - 2003 2007 - 09 card receipt

2007 - 09

. . Gaining
One chronic Multimorbidity One chronic Multimorbidity one chronic
condition condition o

condition

Reference:
. . . . . o, no change in

Reference: no chronic conditions Reference: no chronic conditions number of

conditions
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Sex (Men)
Women 1.1 (9,1.2) 1.1 (.9,1.4) .8 (.6, .99) 1.04 (.8,1.4) 9(.8,1.2)

Age, years (18-44 at baseline)
45-64 at baseline
65 and above at baseline

Region of origin (Latin America & the
Caribbean)

2.6 (2.2,3.0)°
4.7 (3.7,6.0)°

8.0 (6.0,10.5)
25.7(18.1,36.4)

East Asia, South Asia & the Pacific 6(.5,.7)7 .6 (.4,.8) .6 (.5,.8)?
Sub-Saharan Africa 7 (.5,1.0) .7 (4,1.3) .8(.5,1.2)
Middle East & North Africa .9(.7,1.3) .9 (.5,1.6) 8(.5,1.3)
Europe, Central Asia & North America .7 (.6,.9)° 1.0 (.7,1.4) 7 (.5,.9)
Years of education (< 12 years of
education)
>12 years of education 8(.7,.9¢ .6 (.4,.8) 9(.7,1.1)
Current marital status (not married or
living together)
Married or living together 1.0 (.8,1.1) 9(.7,1.2) 1.2 (.9,1.5)
Consulted with a doctor in the past
year (No)
Yes 1.2 (1.0,1.4) 2.4 (1.9,3.00° 1.1 (.8,1.3)
Length of stay in the US (< 5 years)
5 years or more 1.5(1.3,1.8)* 1.6 (1.02,2.0)* 1.1 (.9,1.4)

2.8(2.2,3.6)°
7.7 (4.6,13.0)°

9.4 (6.7,13.3)
40.2(23.6,68.6)

2.8 (2.2,3.5)°
3.2 (2.2,4.7)

5(.4,.9) 8(.6,1.1)
42,8 9(.6,1.3)
8(.3,2.0) 9 (.5,1.6)
6 (.4, .99 9(.6,1.3)
9(.5,1.2) 8(.6,1.1)
9(.7,1.3) 1.1(.9,1.4)
1.6 (1.2,2.2)° 0.8 (.7,1.03)
1.3(.9,1.8) 9(.7,1.2)

Source: New Immigrant Survey, 2003; 2007-09; Wave 1 (n=8,174); Wave 2 (n=3,291); Multivariate analysis was performed where each variable was adjusted for all
other variables presented in the table; Reference categories are shown in parenthesis; Survey weighted and non-response weights for wave 2

a. P<.05

who had consulted with a doctor in
the past year had higher odds of hav-
ing multimorbidity (2.4 [1.9,3.0]).

Five years after green card re-
ceipt (wave two), foreign-born
older adults had higher odds of
multimorbidity with a gradient ef-
fect by increasing age and increas-
ing number of conditions. Regional
differences at wave one persisted in
wave two. However, foreign-born
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adults from Sub-Saharan Africa had
lower odds of having multimorbid-
ity five years after green card receipt
(4 [.2,.8]). 22.5% of all foreign-
born adults gained one new chronic
condition between 2003 and 2008
(5 years; average 38 to 43 years).
When exploring the determinants
of adding one chronic condition
compared to no change in number
of conditions (Table 4, Column

5), older adults had higher odds of
adding a chronic condition over five
years (45-64 years: 2.8 [2.2,3.5]);
(older adults: 3.2 [2.2,4.7]).

DiscussioN

In this study, we used data from
the nationally representative New
Immigrant Survey (NIS) to estimate
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the patterns of chronic conditions
and prevalence of multimorbidity at
two time points among foreign-born
adults (average age: 38 years). We
identified the most common patterns
of multimorbidity, and distinguished
experiences with  multimorbidity
among people by regions of origin.
The overall prevalence of multimor-
bidity, the presence of two or more
chronic diseases in an individual,
was approximately 6% in 2003 and
more than 12% in 2008. The preva-

lence of multimorbidity was higher in

1he overall prevalence
of multimorbidizy,
the presence of two or
more chronic diseases
in an individual, was
approximately 6% in
2003 and more than 12%
in 2008.

women than men and was the high-
est among foreign-born people from
Latin America and the Caribbean
region at both time points, which is
consistent with findings from previ-
ous studies.’®?! The combination of
hypertension with obesity, diabetes,
and arthritis were the most common-
ly occurring disease pairs. Age, socio-
economic status, and length of stay
in the United States were the most
important measured predictors of the
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multimorbidity status in the study.

The estimates in this study are
relatively low compared to previ-
ous cross-sectional studies among
foreign-born adults in Europe where
multimorbidity ~ estimates ranged
from 9% to 35%." The prevalence
of multimorbidity was also lower
in 2003 than in the total US popu-
lation, which ranged from 9% to
26% in previous studies for a total
of 9-10 disease count, but was with-
in range by wave two.*** Several
factors might help explain the low
prevalence of multimorbidity in this
study, such as total disease count, the
measure of multimorbidity, and the
length of stay in the United States.
This study included eight chronic
conditions to assess multimorbid-
ity as they were the most relevant
in the published literature and were
available in the NIS dataset.®*® The
inclusion of eight conditions might
result in a lower prevalence of multi-
morbidity in the study.'®* Some of
the chronic conditions listed in other
studies were sleep apnea, depression,
anxiety, dementia, chronic pain, hy-
perlipidemia, hepatitis, human im-
munodeficiency virus (HIV), osteo-
porosis, gastrointestinal disease, and
chronic kidney disease.””* However,
data on these chronic conditions list-
ed in other studies, except for depres-
sion, were not available in the NIS.
Depression is not commonly used in
multimorbidity studies among mi-
grant populations.**?** In addition,
all chronic conditions in this study
were self-reported, which can lead to
a lower diagnosis of chronic diseases
among foreign-born adults, resulting
in lower multimorbidity prevalence.
Literature has previously shown mul-

timorbidity prevalence to increase
substantially when chronic diseases
were clinically measured compared
to self-reported (eg, measured: 56.3%
vs self-reported: 34.8%).”* Although
the prevalence of individual chronic
conditions and multimorbidity was
lower among foreign-born adults
than the US national average, the
increase in prevalence of individual
conditions and five-year cumula-
tive incidence was greater than seen
among US national populations."”

Length of stay in the host coun-
try has also often been shown in the
literature as a significant predictor of
health-related outcomes.?** Foreign-
born adults are often healthier than
their native counterparts on arrival
to the host country.'®** However,
with increasing length of stay, for-
eign-born adults often converge to
the health status of the host popula-
tion due to lifestyle changes, social,
and other environmental factors.?® As
a result of these factors, foreign-born
populations face increasing health
risks, which often lead to risk factors
for chronic diseases such as elevated
blood pressure, high BMI, and in-
creased glucose level.®® The healthy
migrant effect among foreign-born
individuals might also partly explain
the low multimorbidity prevalence
in this study in 2003, as the majority
of the study participants did not live
in the United States long enough at
the time of the data collection to ex-
perience a gradual decline in health.

The prevalence of individual
chronic diseases and multimorbid-
ity also varied by place of origin,
consistent with previous studies.?
The prevalence of obesity was high-
est among foreign-born adults from



the Latin American and Caribbean
region, and the prevalence of hy-
pertension was highest among those
from East Asia, South Asia, and
the Pacific region; these findings
are compatible with prior studies.*
The study also found that the odds
of multimorbidity was lower among
foreign-born adults from countries
of origin geographically further
from the United States. For example,
the prevalence of multimorbidity
was highest among those from Latin
America and the Caribbean, fol-
lowed by those from Europe, Cen-
tral Asia, and North America, and
lowest among East Asia, South Asia,
and the Pacific. These findings are in
agreement with previous literature
which has shown long-distance mi-
grants were less likely to suffer long-
term illnesses, followed by short-
distance and non-migrants.”® Given
that the majority of the study popu-
lation had been in the United States
for less than five years and became
legal permanent residents at the time
of data collection, this study con-
firms that this specific population
of foreign-born adults who are in
good health are often more likely to
move long distance than those who
are in poor health conditions.** Fur-
thermore, the region including Latin
America and the Caribbean has seen
large increases in the prevalence of
chronic diseases within this same
time frame. For example, the preva-
lence of diabetes in Mexico increased
by 22% between 1993 and 2000.%

Study Limitations

This study has several limitations.
The NIS only samples immigrants
with newly acquired legal permanent
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residence status, who may be different
from immigrants without legal per-
manent residence status. This study
was also a secondary analysis, and
therefore there was no control over
the data collection process. Chronic
disease status to assess multimorbidity
was self-reported, thereby leading to
potential recall and misreporting bias.
Lastly, our measurement of chronic
disease is endogenous to being told by
adoctor you have a disease, and there-
fore also tied to having gone to see a
doctor. Furthermore, we do not have
a comparison group of native-born
adults. Moreover, all chronic disease
variables used to assess multimorbid-
ity were dichotomous variables. Be-
cause the data were not continuous,
the severity of each chronic disease
was not accounted for in the study.

CONCLUSION

This study demonstrates an in-
crease in prevalence of multimor-
bidity within five years among a
relatively young population typically
hypothesized to be healthier than the
native-born US population. More
than half of the respondents had been
in the United States for less than five
years in 2003, typically cited as the
healthiest time for immigrant popu-
lations.!" Instead of diagnosing and
treating chronic conditions individu-
ally, multimorbidity can represent a
new approach and paradigm shift to
understanding and clinically manag-
ing combined chronic conditions.
Research should endeavor to fur-
ther investigate sentinel conditions
and the progression of multimor-

bidity more broadly. These findings

provide important insights into the
health care needs of the foreign-born
adults and are expected to enhance
the evidence base on co-occurring
chronic conditions among this group.
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