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Study in Shanghai, China
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Ning Chen", Qian Lius, Chen Chenl and Zhaoxin Wang"*

Background: Hypertension and its complications represent major health problems worldwide and are
distributed differently in different populations. This study aimed to reveal the differences between two
populations of patients with hypertension who had atherosclerotic complications: local residents in and
migrants to the city of Shanghai, China.

Methods: We conducted a cross-sectional study among hospitalized patients with hypertension age 21-65
years in Pudong District. We compared the characteristics of local and migrant patients with hypertension,
and analyzed the distribution and risk factors of atherosclerotic complications between these groups.
Results: The proportion of young and uninsured patients with hypertension was higher among migrant
than local participants. The rates of stroke (15.4% vs. 25.0%, p < 0.05) and coronary heart disease (8.6%
vs. 11.7%, p < 0.05) were lower and the rates of other atherosclerotic diseases higher (8.5% vs. 7.9%,
p = 0.429) among migrant than local participants. According to logistic regression analysis, age was an
important risk factor in both the migrant and local groups for all three atherosclerotic complications
investigated. Insurance, diabetes, and frequency of hospitalization could influence the incidence of ath-
erosclerotic complications among local patients with hypertension. Among migrant patients, differences
for sex, insurance, marital status, diabetes history, and frequency of hospitalization were not significant.
Conclusions: Our study demonstrated differences in the characteristics, distribution, and risk factors of
atherosclerotic complications among migrant and local patients with hypertension. Greater attention in

needed for the increasing population of migrants.

Introduction

Hypertension is the main risk factor for atherosclerotic
diseases, such as cardiovascular disease [1]. Cardiovascular
disease, including coronary heart disease (CHD) and stroke,
is one of the leading causes of morbidity and mortality
globally 2, 3]. In addition to hypertension, atherosclerotic
diseases have many other risk factors such as age, sex, and
diabetes. At the same time, social determinants should
not be ignored in the prevalence of hypertension and its
complications. However, social determinants, including
residential environment, insurance coverage, and marital
status, are even more complex. These can be unequally dis-
tributed, even within the same society, and exert different
influences at different stages of the life course [4].
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As control of hypertension and its risk factors have
been highlighted as public health priorities in govern-
ment health programs worldwide [5-7], there are many
studies on the prevalence and risk factors of hypertension
and its complications, especially atherosclerotic diseases.
Most studies have focused on older populations because
of the global problem of rapidly aging populations [8].
However, many studies on social determinants tend to
research the differences between populations of different
ethnicities or different socioeconomic levels [9]. Although
the prevention of hypertension is strongly emphasized
worldwide, a large discrepancy remains between socioeco-
nomic, regional, and ethnic groups in both developed and
developing countries [10-13], including China [14].

Data from all countries and age groups indicate that
in the past four decades, the highest blood pressure lev-
els worldwide have shifted from elderly to middle-aged
adults [15, 16]. The same applies in China, where among
people age 35-75 years, 44.7% have hypertension; of
these, 30.1% are being treated but only 7.2% have con-
trolled blood pressure [17]. One specific group, the
migrant population, is increasing continuously, owing to
the developing economy and improved transportation
in China. However, this population has not received suf-
ficient attention in the investigation of risk factors for
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hypertension. Compared with local patients in the same
community, migrant patients with hypertension often
have unique traits [ 18—19]. Most studies of migrant popu-
lations in Europe and the United States have focused on
the incidence and control rate of hypertension. Compared
with the local population, migrants have higher preva-
lence rates of hypertension and lower rates of awareness
and control of hypertension [20-22]. However, there
are few studies on the complications and risk factors in
migrant patients with hypertension, especially in develop-
ing countries.

Therefore, we aimed to investigate this problem among
middle-aged migrants in Shanghai, China. Shanghai is
one of the most developed cities in the country, and many
migrants have relocated there from other parts of China
[23]. Migrants in Shanghai differ from those in other
studies because they are the same ethnicity as that of the
local population. Thus, we sought to identify differences
between migrant and local populations with respect to:
(1) the characteristics of middle-aged patients with
hypertension; (2) the proportion of atherosclerotic com-
plications in patients with severe hypertension; (3) the
risk factors of atherosclerotic complications in patients
with severe hypertension. Our findings may reveal new
information for countries with a high number of migrants,
to better manage hypertension and atherosclerotic com-
plications in this population.

Methods

Study design and data collection

As the largest district of Shanghai, Pudong has a
population of 5.47 million, with 2.34 million migrants
from other cities residing in Pudong at the end of 2016.
The present study was designed as a cross-sectional study
according to diagnosis, based on the official discharge
database of the Pudong Institute for Health Develop-
ment. We focused on severe hypertension patients who
were hospitalized owing to hypertension from January
1, 2013 to October 31, 2016. We chose 2013 as the start
date because the information in the official database was
integrated beginning that year. In total, 26 hospitals in
Pudong District were covered, whether public or private,
specialized or general.

The discharge database for inpatients is composed of
three parts. The first part contains the patients’ personal
information, including their sex, age, identification card
number, birthplace, and native place (in China, native
place means the locality where your father was born),
profession, present address, and marital status. This
information is usually provided by the patient or their
family. The second part of the database contains inpa-
tients’ hospitalization information, including diagnosis
code, discharge status, pathologic diagnosis (if available),
and operation code (if possible). This information is pro-
vided by each patient’s physician, which ensures its reli-
ability. Each inpatient is given a diagnosis code by their
physician according to disease codes of the International
Classification of Diseases 10th Revision (ICD-10). The third
part of the inpatient database contains health insurance
status (none, registered in the National Health System,
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or private), and type of hospital (in China, hospitals are
classified into three categories according to their main
function: community hospitals, secondary hospitals,
and tertiary hospitals). This information is automatically
generated by the computer system.

Using the information in the database, we were able to
assess differences in demographic characteristics between
migrants and local patients, and we also extracted infor-
mation about the diagnosis of hospitalized patients. We
collected information on the diagnosis of atherosclerotic
diseases, including CHD, stroke, and other atherosclerotic
diseases, such as atherosclerosis in lower extremity arteries.
We explored the association between atherosclerotic
diseases and risk factors in migrants and local patients.

Study participants

In this study, we selected 24,308 patients whose first
diagnosis was hypertension. Consistent with US Joint
National Committee and Chinese definitions [24], hyper-
tension was defined as an average systolic blood pres-
sure of at least 140 mmHg or an average diastolic blood
pressure of at least 90 mm Hg, or self-reported use of an
antihypertensive drug in the past two weeks. Recruited
participants were between 21 and 65 years of age and
living permanently in Shanghai. Migrants were partici-
pants who self-identified as being born in another city and
could prove that their parents were born in other cities.
Exclusion criteria included pregnant women and those
with impaired cognitive ability. We recruited participants
age 21-65 years because this age group included the most
migrants and we assumed that most participants in this
age group would not be in terminal stages of disease.
Finally, 6,972 hypertension patients were recruited for
this study, including 1,412 migrants.

Variables

Personal characteristics

We included age and sex as demographic variables
that may influence hypertension and atherosclerotic
complications.

Insurance

Insurance is one of the most important factors influencing
migrants’ medical behaviors. In China, health insurance
includes employment insurance, resident insurance, and
commercial insurance. Resident insurance and employ-
ment insurance through most companies in one city
cannot be used in another city. In our study, we found
that very few patients had commercial insurance, so we
merged commercial insurance into the category “other.”

Marital status

Because the number of widowed, divorced, and single
patients was very small, we combined these participants
into one group denoted “unmarried.”

Diabetes mellitus

Diabetes is considered one of the most important risk
factors in atherosclerotic disease, so we included diabetes
as a variable. The information about diabetes came from
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the discharge database, and the diagnosis was based on
the ICD-10.

Frequency of hospitalization
This variable revealed how many times in total one patient
was hospitalized in hospitals throughout Pudong District.

Statistical analysis

To assess the discrepancy in demographic characteristics
between migrants and local residents, we used the chi-
square test (Cochran—Mantel-Haenszel test) and t-test.
Associations between complications and risk factors were
explored using logistic regression analysis. Risk factors
included age, sex, marital status, insurance, history of
diabetes mellitus, and frequency of hospitalization. All
analyses were performed using IBM SPSS, version 20.0
(IBM Corp., Armonk, NY, USA).

Results

Characteristics of migrant and local patients

The study population included 6,972 patients age 21-65
years with a primary diagnosis of hypertension. A total
of 1,412 participants were migrants and 5,560 were
local patients. The proportion of younger patients in the
migrant group was significantly larger than that in the
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local group. Among migrant patients, 11.5% were age
21-35 years, 40.8% were age 36—50 years, and 47.7%
were age 51-65 years; among local patients, 78.3% were
age 51-65 years. Compared with local patients, fewer
migrant patients had insurance (60.8% vs. 7.8% insured,
p < 0.05). In addition, fewer migrant patients had diabe-
tes (15.2% vs. 23.7%, p < 0.05) and more migrants were
hospitalized for the first time (85.1% vs. 81.1%, p < 0.05).
The number of male patients was slightly higher than the
number of female patients, with no significant difference
between migrant and local patients (p = 0.298). There
were no significant differences in marital status between
the two groups (93.1% vs. 91.8%, p = 0.098). The main
findings for migrant and local participants are reported
in Table 1.

Distribution of atherosclerotic diseases in migrant
and local populations

The incidence of the three investigated atherosclerotic
diseases in migrant and local populations is presented in
Figure 1. The proportion of stroke in migrant inpatients
with hypertension was significantly lower than that in
local inpatients (15.4% vs. 25.0%, p < 0.05). Similarly, the
incidence of CHD among migrant inpatients with hyper-
tension was lower than that in their local counterparts,

Table 1: Characteristics of migrant and local participants, n (%).

Overall Migrants Local patients P value
(n=6972) (n=1412) (n=5560)

Age* 0.000
21-35 395(5.7)  163(11.5) 232(4.2)

36-50 1,549(22.2) 576(40.8) 973(17.5)
51-65 5028(72.1)  673(47.7) 4,355(78.3)

Gender 0.298
Male 3,808(54.6)  859(60.8) 2949(53.0)

Female 3,164(45.4)  553(39.2) 2611(47.0)

Marital status 0.098
Married 6,417(92.0) 1315(93.1) 5102(91.8)
Unmarried (Widowed, divorced, or single) 555(8.0) 97(6.9) 458(8.2)

Diabetes* 0.000
With 1532(22.0)  215(15.2) 1,317(23.7)

Without 5,440(78.0) 1,197(84.8) 4,243(76.3)

Insurance* 0.000
Employment insurance 4,671(67.0)  482(34.1) 4,189(75.3)

Resident insurance 713(10.2) 47(3.3) 666(12.0)
Uninsured 1290(18.5)  859(60.8) 431(7.8)
Other 298(4.3) 24(1.7) 274(4.9)

Frequency of hospitalization* 0.001

Once 5,712(81.9) 1,201(85.1) 4,511(81.1)
More than once 1260(18.1)  211(14.9) 1,049(18.9)

*p<0.01
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Figure 1: Incidence of atherosclerotic complications in migrant and local groups.

although not so significantly (8.6% vs. 11.7%, p < 0.05).
By comparison, other atherosclerotic diseases occurred
more frequently among migrant than local inpatients
with hypertension (8.5% vs. 7.9%, p = 0.429).

Risk factors of atherosclerotic complications in
migrant and local populations

In patients with hypertension and history of stroke,
migrants had higher rates of patients who were young
(21-35years, 5.0% vs. 1.0%; 36—50 years, 36.2% vs. 11.3%,
p < 0.05) and uninsured (61.9% vs. 10.9%, p < 0.05) and
showed lower rates of diabetes (17.9% vs. 28.0%, p < 0.05)
than local patients. Similarly, in patients with hyperten-
sion and a history of CHD and atherosclerotic disease,
migrants also demonstrated higher rates of young and
uninsured patients, and lower diabetes rates. In particular,
in patients with hypertension and a stroke history, more
migrant inpatients than local ones were hospitalized for
the first time (83.9% vs. 76.9%, p < 0.05). There were
more male patients in the migrant than in the local
group (74.6% vs. 54.0%, p < 0.05); this was also the case
in patients with hypertension and CHD (74.6% vs. 54.0%,
p < 0.05). Differences in the risk factors of atheroscle-
rotic diseases among migrant and local populations are
reported in Table 2.

We used a logistic regression model to analyze the differ-
ences in risk factors of all atherosclerotic diseases between
migrant and local patients with hypertension (Table 3).
In the multivariable model of stroke, patients age 51-65
years were found to be at higher risk in both groups.
However, the difference in age seemed less apparent in the
migrant (odds ratio (OR) = 3.899, p < 0.05) than the local
group with hypertension (OR = 7.031, p < 0.05). In addi-
tion, uninsured patients (OR = 1.765, p < 0.05), unmar-
ried patients (OR = 1.454, p < 0.05), patients with diabetes
(OR = 1.292, p < 0.05), and readmitted patients (OR =
1.391, p < 0.05) were at higher risk of stroke than local
patients, and the risk for female participants was lower
(OR=0.580, p < 0.05). However, among migrant patients,
differences for sex, insurance, marital status, diabetes his-
tory, and frequency of hospitalization were not signifi-
cant. In the multivariable model of CHD, older patients
had a higher risk of CHD in both the migrant (OR = 3.089,
p < 0.05) and local groups (OR = 6.530, p < 0.05). Patients
who were hospitalized more than once were at higher risk
of CHD in both migrant (OR = 2.238, p < 0.05) and local

groups (OR = 1.615, p < 0.05). Patients with diabetes had
higher risk in the local group only (OR = 1.787, p < 0.05).
In the multivariable model of other atherosclerotic dis-
eases, significant differences were found in patients aged
51-65 years between the migrant (OR = 3.353, p < 0.05)
and local groups (OR = 2.728, p < 0.05). In addition, unin-
sured patients showed lower risk of other atherosclerotic
diseases in the local group (OR = 0.517, p < 0.05) but this
risk was higher in migrants (OR = 1.415, p = 0.151).

Discussion

The migrant population in our study had several specific
traits. Different from other studies of migrants, the
migrant and local groups in our study had the same
ethnicity. Nevertheless, we found many differences
between migrant and local patients with hypertension.
The proportion of young migrant patients with hyperten-
sion was significantly higher than in the local group. The
higher rate of hypertension in young migrants was con-
sistent with earlier studies [25]. In Italy, Chinese migrant
patients with hypertension were 1.4 years younger than
local patients, on average [25]. The finding that the rate of
diabetes among migrant patients with hypertension was
lower than the rate among local hypertensive patients
may be owing to the higher proportion of young people
in the migrant group.

Compared with local patients, fewer migrants had insur-
ance. In China, all types of resident insurance and most
types of employment insurance are not portable from
one city to another; therefore, migration would limit the
effectiveness of health care among individuals with non-
portable health insurance. For example, the non-portable
feature of health insurance significantly reduces the likeli-
hood of using medical care (by 7.8%) among rural-to-urban
migrants in comparison with rural residents; awareness
of hypertension in this migrant population is reduced
by 8.8% and the rate of receiving a physician’s advice is
reduced by 18.3% [26]. The rate of patients’ being hospi-
talized for the first time was higher in the migrant group.
This may result from the lower rate of insurance among
migrants. Improving the portability of health insurance
and extending primary care coverage to this population
may help to achieve better management of hypertension.

The incidence of hypertension has risen to more than
1.3 billion worldwide. However, the complications of
hypertension are not equally distributed worldwide [27].



Art. 25, page5 of 11

Gong et al: Comparison of Hypertension in Migrant and Local Patients with Atherosclerotic Diseases

'500>d.
(€12)e6 (0s1)8L (087)z8l  (5°67)9¢ (regJeze  (raL)se 30UO UBY} 210
(L8Liwve  (0G8)z0L (0zL)8oy  (s°0£)98 (6'92)0L01  (6€8)€8L 2UQ
GS1°0 vELO 8100 uonezifedsoy jo Auanbaiy
(€9 (00)o (5°5)9¢ (8'5)8¢ (L¥)s9 (sol Y10
(1'v)8L (12)98 (8'5)8¢ (£:09)pL (eot)zst  (619)s€L painsurun
(L9L)eL (€l (zel)eL (91)2 (g6)zeL (F1)e 9OUBINSUI TUIPISAY
(6€L)cce  (0's)oe (coL)Ley  (LLE)9¥ (6vL)evol  (T9€)6L oueInsur juswAojduwy
0000 0000 0000 aoueInsU|
(9vL)9ze  (0s8)z0L (sv9)6ly  (T9L)E6 (0zz)zoor  (1'z8)eLL INOYNM
(s (oS8t (gse)ier  (8€T)6T (087)o6e  (6L1)6E YHM
0200 7100 2000 sa3eqeIq
()44 (¢¥)s (8L)1S (6+%)9 (rort  (L8)6l (318Uls 10 ‘padIOAIP ‘PIMOPIA) paLLIEWIUN
(S¥e)ely  (8'S6)SLL (zz6)66S  (1'S6)9LL (6'68)167L  (€16)661 patey
0590 9670 9790 sniejs [elleiN
(zov)cor  (vee)Ly (o9v)e6z  (¥'sT)ie (61€)82s  (zLe)18 a[ewa]
(8€s)ser  (8:09)EL (0¥s)ise  (9¥7L)16 (17998 (829)LEL S[en
6LL°0 0000 9780 lapuan
(v8loLe  (Tv9)LL (906)68S  (€14)L8 (1z8)1zel  (L'85)8¢L G9-15
(£€1)09 (s0€)Le (9'8)95 (s'0z)s¢ (e1)Lst  (z9g)eL 05-9¢
(91)L (09)9 (80)s (z8ot (011 (09t Ge-1¢
0000 0000 0000 a8y
(Ley=u) (ozL=U) (059=u) (zzL=Uu) (z6€L=u) (81Z=U)
anjeA d [edoq JueISIN  9njeAd [e207 JuesSiy  dnjeAd [e207 JueISIN
(LS =) (zLL=v) (o191 =u)
S3SeasIp J11013[IS0I3YIe I3YIQ Jseasip 1eay A1euoio) »jons

‘suone[ndod [e20] pue JueIdiw Suowe suoned1|dwod J110II[IS0IIYIE JO SI01I.] YSLI Ul SRUAIYIJ T dqeL



Gong et al: Comparison of Hypertension in Migrant and Local Patients with Atherosclerotic Diseases

Art.25, page6 of 11

(‘pruod)

0000 CeEL'C-L6V'1  L8LL  LESO  TO8IL-LLLO 99l Jm
DUIJRY 0001 ERIEIEIEN| 0001 INOYUM sa1eqelq
L86'0  L9E€'1-GEL0 €001 7910  T6CI-LITO  0€S0 patewun
DUIyRY 0001 UAIRYAY 0001 paLLey snjess [elep
YOLI'0  6201-FEL0 6980 0000 ¥990-L9C0 1Z¥0O Iewaf
DUAIYAY 0001 UAIRAY 0001 JeN 19puan
0000 €s6'Sl 0€S'9 7000  60€9-CIST  680°€¢ G9-16
0¥00 9899-v¥0l TF9CT 6090  €9.1-08€0 8180 05-9¢
ERIIEICIEN| 0001 UAIRYAY 0001 Ge-17 (1e94) 28y aHo
0000 1Z91-¥6l'L 16€L  Gl6'0  0SS'1-G490 €701 90UO Uey} 10N
UAIYAY 0001 0UAIRAY 0001 uQ uonezijeudsoy jo Aouanbaiyg
LS80  SOE1-92L0 €60 6L00  8€T1-1200 7910 _Ylo
0000 ¥6l'Z-6l¥L  S9L1  €vE0  €6L'1-C090  LV8O painsurun
€000 106'0-965°0 €€L0 9500 TEOL-€600 600 SdueInsul JUapIsaAY
DUAIYY 0001 UAIRYAY 00071  9dueinsul JuawAojdwy oueInsu|
0000 68FVI-lcl'l  T6TL #1180  S99°1-+0L0 6¥01 Jm
DUAIYJRY 0001 UIRRY 0001 INOYUM sa1eqelq
10000 L081-0LI'L  ¥S¥L  6L1'0  $SST-0¥V80 S9Y'1 patewun
DUAIYRY 0001 UAIRYAY 0001 paLLey snjess [elep
0000 S990-G1S0 0850 9¥C0 OVL'L-6650 LT8O Ietaf
DUIJRY 0001 ERIIEIEIEN| 0001 BN JIapuan
0000  TLL'ZI-190F% 1€0L 0000  T99L-0l0C  668€ G9-16
0000 8599'G—6081 66l'c 8000 ¥I8Y—ELTL  9LV'T 05-9¢
ERIEICIEN| 0001 UAIRYAY 0001 Ge-17 (1894) 28y Rons
d 10%56 40 d 10%S6 h: (0)
sjuanped uorsuayradAy edo7  sjuaned uoisuaysadAy Juersipy sdqeLrep SISBISIP JIJ0IIISOIYIY

‘uorsuaadAy yum suaried [BI0] pue JUBISIW Ul SI01DB) YSUI JO SISA[EUB UOISSaI331 J1ISI30T 1€ d[qeL



Art. 25, page 7 of 11

Gong et al: Comparison of Hypertension in Migrant and Local Patients with Atherosclerotic Diseases

"9sBasIp 1eay A1eu010d ‘GH) {EAI9IUI 2DUSPLUOD ‘[D ‘O1Iel SPPO YO :SUOIIEIAIGQY

1970  96€£1-098'0 G601 6£80  LZ8L-€190 8901 90UO Uel} 910N

dUIRJRY 0001 ERIEIRIEN| 0001 uQ uQ uoneziendsoy jo Aouanbaig
9990  8IL1-80L0 €0I'L 8660 —0000 0000 12410
8000  €¥80-8LEO  LISO 1610 CLTT-1880  SIvL paInsutuf
[IO'0  G981-9801 €C¢¥L 08L0  €E€GE-8BE0D ILI'L SOUBINSUI JUIPISIY

UIRJRY 0001 ERIEIEIEN| 00071  9dueinsur juawAojdwy ddURINSU|
9090  TEELI-9¥Y8'0 901l  ¥1SO LEV'1-G8Y'0  GERO UM

ERIEICIEN, 000’1 DUIRJRY 0001 INOYNM s912qeIq
I¥00  786'0-6l¥'0 1¥90 ¥S¥O0  ¥6L1-0LC0 9690 patLewt)

ERIEIEIEN| 000’1 ERIIEIEIEN| 0001 palLep snjels [eIey
L6l'0 LLOT—=61L0  LL80 1S1°0 ILL'L-€6¥'0  TVLO I[ewa

EREIEIEN| 0001 ERIEIRIEN| 0001 e Iapuan
0l00  798'S—CLT1l 8CLT LOOO  8ZO8-00VL  €9¢€¢ S9-19
600  LIyy—¥680 986’1  ¥61°0 68EV—IVL0 €081 05-9¢

ERIEIEIEN| 0001 ERIIEIEIEN| 0001 Ge-17 (1e9A) 98y saseasIp J110J3[2s0IAYIE JAYI0
0000 pS6'1-SECT  SI91 1000 LTS E-0T¥V1  8ETTC 9dUO Uel} 910N

DUIRRY 0001 ERIEIRIEN| 0001 uQ uoneziendsoy jo Aouanbaig
SG¥'0  ¥991-96L0  ISLL 8660  —0000 0000 P10
681'0  €CI'I-99G°0 0640 ¥0S0  6£€1-CSS0 0980 paInsutuf
0850 €0T1-6LL0 0€6'0 €0T0  8LI9LI-LBOO €8EO SOUBINSUI JUIPISIY

EREIEIEN| 0001 ERIEIRIEN| 00071  9dueinsur juawAojdwy EREANI|

d 10%S6 40 d 10%S6 h: (0)
sjuanied uorsualiadAy [edo  sjuaned uoisualradAy JueaSIp sa[qeriep S3SEASIpP J110J3[IS0IYIY



Art.25, page8 of 11

For different ethnic groups, risk factors associated with
cardiovascular disease can be considerably different [28].
Our study revealed that although migrants and local
patients were ethnically the same, their complications
and risk factors were very different. In our study, we ana-
lyzed atherosclerotic complications in these two groups
and found that the rates of stroke and CHD were lower
among migrants and the rates of other atherosclerotic
diseases were higher. When we compared the risk factors
of atherosclerotic diseases between migrant and local
patients, we found that regardless of whether rates of
atherosclerotic complications were lower or higher in the
migrant group, risk factor analysis indicated that the rates
for young age and first-time hospitalization in migrant
patients with hypertension with atherosclerotic complica-
tions were much higher than those in their local counter-
parts. The rates for a history of diabetes and being insured
were much lower among migrants with hypertension and
atherosclerotic complications.

We found that age was an important risk factor in
both migrant and local groups. However, the difference
between migrant and local populations was that young
people accounted for a larger proportion of migrant
patients with hypertension who had atherosclerotic com-
plications. This may suggest that young migrants are
under greater pressure to survive and pay less attention to
their health; therefore, greater focus on young migrants
may be needed.

In migrants with hypertension, diabetes showed no
correlation with the three atherosclerotic complications
investigated. Diabetes is a commonly known risk factor for
atherosclerotic diseases [29—31], which is consistent with
the results for local patients in our study. This paradox
may be related to the lower proportion of diabetes among
migrant patients with hypertension. Another possible
explanation could be that these migrant patients had a
shorter duration of diabetes because of the higher rate of
young people among them.

In terms of insurance and frequency of hospitalization,
risk factor analysis showed some differences between
migrant and local patients with hypertension who had
atherosclerotic complications. Among the local group,
fewer uninsured patients had milder illnesses or other
atherosclerotic diseases. However, more insured patients
had relatively serious illnesses such as stroke, suggesting
that local uninsured patients tended not to seek medi-
cal treatment until an illness became serious. However,
among migrants, complications were not affected by the
manner of payment, which may be related to the fact that
most migrant patients do not have health insurance. In the
local population, the number of hospitalizations was not a
risk factor for patients with relatively milder illnesses and
other atherosclerotic diseases. However, the risk of stroke
and CHD in patients with more than one hospitalization
was 1.391 and 1.615 times higher than that in patients
hospitalized for the first time, respectively, suggesting
that patients with severe complications in the local popu-
lation tended to have been hospitalized in the past. On the
contrary, among migrants, the number of hospitalizations
was not a risk factor for other atherosclerotic diseases or
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stroke, suggesting that these patients may not seek medi-
cal treatment for the first time until serious disease occurs
[32-36]. The lack of insurance makes migrants more likely
to experience complications, owing to delayed treatment
and to not being hospitalized until complications occur.
According to previous studies, uninsured patients are 4.4
times more likely than insured ones to have an unmet
need for medical care and prescription drugs [26]. Among
uninsured patients, the lack of access to medical care and
prescription drugs may not lead to primary diseases such
as diabetes but could lead to aggravation or more rapid
progression of disease and serious complications. The use
of inappropriate drugs, including some OTC medications,
may also directly lead to or accelerate complications.
Therefore, improving insurance coverage for migrants
may help them to have better health-related quality of life.

Limitations

This study has several limitations. First, although this
study covered all hospitals in Pudong District, the area of
Shanghai with the largest population of migrants, we did
not analyze data from other parts of Shanghai or China.
Second, our data were obtained from an official discharge
database of Pudong Institute for Health Development,
which ensured authenticity and reliability, but limited
the comprehensiveness of the data. Data of some possible
factors such as smoking and income were not included.
Therefore, additional survey and cohort studies are
planned as our next steps.

Conclusion

We found that, compared with local patients who had
hypertension, their migrant counterparts were younger
and more likely to be uninsured. Thus, greater attention
to younger and uninsured migrants is crucial in rais-
ing awareness about hypertension and atherosclerotic
complications of hypertension. The present study find-
ings indicated that besides age, common risk factors of
atherosclerotic disease were not significantly related
to atherosclerotic diseases in migrants with hyperten-
sion, as compared with their local counterparts. Further
research on other social determinants is needed to assess
the impact on health in the growing migrant popula-
tion and to better protect migrants against developing
hypertension and complications. Despite its limitations,
our study provides good evidence illustrating differences
in the characteristics of local and migrant patients with
hypertension in China, as well as the distribution and risk
factors of atherosclerotic complications. Special attention
to the unique migrant population is needed.
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