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Abstract

Background: With hypertension emerging as a global public health concern, taking measures to alleviate its burden is
urgently needed. The hypertension management program (HMP) in China is a standardized policy to help people with
hypertension to improve their health levels and reduce health inequalities. However, studies focusing on details regarding
participation in this program remain scarce.

Objective: This study aims to investigate the participation rates in HMPs in China and examine the health disparities in
hypertension management between local residents and internal migrants in Shenzhen.

Methods: This study used the medical record of Shenzhen, Guangdong, China. We included adults with new-onset diagnosis
of hypertension after 2017 and focused on patients who have a record in the community health center. We described the
basic characteristics of people diagnosed with hypertension, including age, gender, marital status, occupation, education level,
and health insurance type. Enrolled rate, follow-up rate, and adherence rate were used to measure the engagement with this
program at the city, district, and community levels.

Results: Of the 1,160,214 hypertensive patients, 29.70% (344,526/1,160,214) were local residents, while 70.3%
(815,688/1,160,214) were internal migrants. In addition, 55.36% (642,250/1,160,214) were enrolled in the HMP. Of those,
57.52% (369,439/642,25) were followed up. In addition, 62.59% (231,217/369,439) of followed up individuals were adherents.
Internal migrants demonstrated a significantly higher participation in the HMP, especially for the enrolled rate (local residents:
156,085/344,526, 45.30% vs internal migrants: 486,165/815,688, 59.60%) and adherence rate (local residents: 44,044/84,635,
52.04% vs internal migrants: 187,173/284,804, 65.72%). Apart from that, local, single, and younger individuals had lower rates
compared to their counterparts. There also existed within-district and within-community variation among enrolled, follow-up,
and adherence rates.

Conclusions: Based on our research, individuals with different demographic and socioeconomic characteristics and in
different regions had different enrolled, follow-up, and adherence rates. Internal migrants in Shenzhen showed a significantly
higher participation in the HMP. Given these findings, there exists the potential to enhance the outreach and engagement of
local, single, and younger populations through targeted promotional strategies.
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Introduction

Background

The United Nations’ Sustainable Development Goals are
important global issues. The goals focus on promoting health
and well-being, as well as reducing inequalities, highlighting
the need for all individuals, regardless of their circumstances,
to be able to access quality health care and essential services
for optimal health outcomes.

Hypertension presents a significant global health chal-
lenge, emerging as a primary contributor to the global
disease burden. Analysis from the Global Burden of Disease
Study reveals that high systolic blood pressure stands as the
foremost risk factor for mortality worldwide, accounting for
10.8 million cardiovascular disease deaths and 11.3 million
deaths overall in 2021 [1]. The World Health Organization’s
latest report highlights a surge in hypertension prevalence,
with figures doubling from 650 million individuals in 1990
to an alarming 1.3 billion in 2019 [2]. In China, about 270
million people have hypertension, while research showed
that, among the 256 million individuals aged 30-79 years with
hypertension, only 52% were aware of their condition, 39%
were receiving treatment, and a scant 16% had their blood
pressure under control [2,3]. In China, hypertension is one
of the earliest chronic diseases undergoing widespread public
health intervention. The government has bolstered efforts to
combat hypertension through initiatives such as the Basic
Public Health Services policy, China Medium- and Long-term
Plan for the Prevention and Treatment of Chronic Diseases,
National Demonstration Areas for Comprehensive Chronic
Disease Prevention and Control, and the National Healthy
Lifestyle Action. Chinese strategies underscore the inclu-
sion of hypertension management within basic public health
services at the grassroots level, ensuring regular dissemina-
tion of national guidelines on hypertension management and
treatment. These guidelines provide comprehensive details
on the management processes and protocols for diagnosed
patients and vulnerable individuals [4]. According to the
National Standard for Basic Public Health Services [5], the
hypertension management program (HMP) is one of most
crucial programs within the Basic Public Health Services.
It requires community health centers (CHCs) to establish
dedicated medical records for hypertensive patients and
provide regular follow-up services without additional fees
beyond outpatient costs. According to performance assess-
ments, there must be at least 1 follow-up visit record every 3
months.

Significant health inequities exist in the health policy
context; health-related behaviors and beliefs; quality of care;
utilization of health care services; and health status [6].
Research has highlighted health inequities between local
residents and internal migrants in China. Many internal
migrants still face significant barriers in accessing local
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public health services, particularly in establishing health
records and receiving health education. This is more common
in economically developed eastern regions, where internal
migrants use public health services less often than those in
central regions, indicating regional disparities [7]. Further-
more, internal migrants often have poorer health compared
to local residents due to socioeconomic and cultural factors,
with social integration and income inequality being key
determinants. In 2017, internal migrants in Qingdao had
relatively better health, while those in Shenzhen faced the
greatest health challenges [8].

In terms of hypertension management, treatment, and
control within the population [9], previous research has
explored the potential impacts of multidimensional factors on
the health inequity of hypertension and cardiovascular disease
[10]; the factors can be summarized as individual, socioeco-
nomic [11,12], and environmental. A nationally representa-
tive cross-sectional study in China revealed that age, BMI,
and economic status contributed to the inequitable situa-
tion of hypertension prevalence [13]. Another study showed
that economic status and educational level are associated
with socioeconomic inequalities of health services utilization
among patients with hypertension in the Pearl River Delta of
China [14]. In addition, due to economic status, the hyperten-
sion burden appeared higher in rural areas compared to urban
regions in China [15].

As China’s first Special Economic Zone, Shenzhen
has undergone sweeping changes, including a significant
demographic shift due to a large influx of internal migrants
from other parts of Mainland China. According to The
Shenzhen Statistical Yearbook 2022, the total population of
Shenzhen was 17,681,600, of which the registered household
population was 5,563,900 (31.5%) and the nonregistered
population was 12,117,700 (68.5%). Despite this, Shenz-
hen, similar to many other regions in China, prioritizes the
provision of health care services to its local residents [16].
For example, older adults with local household registrations
or local medical insurance are prioritized for free influenza
vaccination, while internal migrants without local insurance
have to pay out of pocket [17]. Local people aged =60 years
are eligible for free health checks, whereas internal migrants
are required to be =65 years old [18].

As a survey indicated that the prevalence rate of hyperten-
sion among the residents of Shenzhen is 20.74% [5], and
the incidence of hypertension in Shenzhen is increasing, the
HMP is accessible to all patients regardless of household
registration status, with the aim of reducing health disparities;
however, as of yet, there has been no research comparing the
health inequity in hypertension management between internal
migrants and local residents. In the context of an internal
migrant—dense city, understanding the unique challenges
and needs of both local residents and internal migrants is
essential.
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This Study

The primary objective of this baseline report was to describe
the characteristics of hypertensive patients and those who
have received HMP services at a CHC, as well as the current
status of the specific services they receive. The secondary
objective was to reveal the health inequity for utilization
of hypertension management between local residents and
internal migrants in Shenzhen.

Methods

Study Design and Data Source

This study used a cross-sectional design. The data of the
study were obtained from CHCs and the government-owned
hospitals in Shenzhen, Guangdong, China. All data were
extracted with SQL queries from original datasets at the
Shenzhen Health Development Research and Data Manage-
ment Center. The data included the patients’ basic informa-
tion as well as the actual hypertension record and follow-up
service record from January 1, 2017, to September 30,
2023. We defined participants without Shenzhen household
registration who had been living in Shenzhen for 6 months
or more as internal migrants. The HMP is a key component
of primary care services for hypertensive patients. There-
fore, this study uses the enrollment rate, follow-up rate, and
adherence rate of this program to assess the health equity in
utilization of primary care services between local residents
and internal migrants.

Eligibility Criteria of Resident Records

We included the records of the following residents: (1)
those who were documented in either the health information
system of a CHC or medical record of government-owned
hospitals in Shenzhen, Guangdong, China from January 1,
2017, to September 30 2023; (2) those who were diag-
nosed with hypertension according to these information
systems (patients with gestational hypertension, based on the
International Classification of Diseases Tenth Revision code,
were excluded); (3) those whose earliest diagnosis date was
after January 1,2017, and (4) those who were aged =18 years,
which is the age threshold for blood pressure measurements
when people visit medical institutions as per the hypertension
management policy in Shenzhen.

Sociodemographic Variables

A total of 6 individual-level sociodemographic factors were
included in this study: gender (male or female), age (<45
years, 45-65 years, and >65 years), marital status (sin-
gle, married, widowed, or divorced), occupation (technical
personnel/office staff, business service industry, agriculture
and forestry, industry, other, unemployed), education level
(Bachelor’s degree or above, college diploma, high school
or technical school, junior high school, elementary school or
below), and health insurance type (urban employees, urban
residents, others, fully self-funded).
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Key Variables

The participation in the HMP in this research was assessed
using 3 measures. First, “enrollment” in the program was
defined as having a hypertensive record, which includes
the diagnosis date, blood pressure at the time of diag-
nosis, lifestyle, specific information about the physicians
and institutions providing the services, and patient contact
information. This indicates that the patient has visited the
CHC and the doctor had the opportunity to interact with
them. Enrollment in the HMP is the initial step for doctors
when encountering a hypertensive patient for the first time
according to the policy. Second, follow-up in this study
was defined as patients having at least 2 follow-up records
at different times. Third, regular follow-up was defined as
patients having an average of more than 4 follow-up visits per
year, in accordance with the national policy, which mandates
that hypertensive patients should be followed up at least 4
times per year. We used 3 corresponding ratios to evaluate
engagement. The enrolled rate refers to the proportion of
individuals enrolled out of all patients who have ever been
diagnosed with hypertension. The follow-up rate indicates
the number of individuals who are followed up out of those
enrolled. The adherence rate represents the proportion of
individuals who undergo regular follow-up out of the total
number of those who are followed up.

Statistical Analysis

Individuals were assessed by household register (internal
migrants or local residents). Indicators were estimated
for participation in the HMP; for the whole city, this
was stratified by sociodemographic factors (resident status,
gender, age category, occupation, education level, and
insurance type). The city was also stratified by district and
community. Categorical variables and prevalence rates were
expressed as absolute frequencies and percentages. Missing
values were categorized as 1 group for each variable. Logistic
regression was used to evaluate the main characteristics
associated with participation in the HMP among all patients
and internal migrants and local residents as a sensitivity
analysis. A 2-sample z-test for proportions was used to
evaluate whether the observed differences in proportions
between internal migrants and local residents were statisti-
cally significant. The map figure was drawn using ArcMap
10.8 (Esri) and the other figures were drawn using Origin-
Pro (version 2020b; OriginLab). Statistical analyses were
conducted using R Studio (version 4.2.2; Posit).

Ethical Considerations

The data used in this study were anonymized and encrypted,
ensuring no access to personally identifiable information.
Our data access was authorized through an agreement with
government departments. In addition, our study is 1 com-
ponent of a larger study that was approved by The Tsing-
hua University Science and Technology Ethics Committee
(20230065).
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Results

Demographic Characteristics

The total number of diagnosed individuals recorded in the
electronic health record was 1,160,214, with 344,526 local
residents (29.7%) and 815,688 internal migrants (70.3%).
In the overall population, 58.24% (n=675,692) were male
and 41.76% (n=484,522) were female. More demographic
characteristics of the diagnosed population are detailed in
Table 1. Males constituted a higher proportion across all
age groups and resident categories, with a noticeable decline
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in older age groups. Higher educational attainment was
more prevalent in younger age groups. Internal migrants
had higher proportions of individuals with lower educational
levels (elementary school or below). Insurance coverage
varied, with urban employee insurance being more common
in younger and middle-aged groups, while urban resident
insurance was more prevalent in the oldest age group.

JMIR Public Health Surveill 2025 | vol. 11 165548 | p. 4
(page number not for citation purposes)


https://publichealth.jmir.org/2025/1/e65548

He et al

JMIR PUBLIC HEALTH AND SURVEILLANCE

(1'0) S06

(1'9¢) L80¥6T

(8'8) 680°CL

(T2 106081

(I'v) 601°€€

(L'81) 81¥'CS1T

(Tom) 6L1°C8

(T0) 6261

W'D SPO'11

(T06) £90°9€L

(T8) 159°99

(T 1) L66°SEE

(8'8S) 169°6LY

[e03qng

(00) 69

(6'99) v’ LTT

(1'9) 169°01

(T'©) 095

(011 98€°61

(€9 Tre6

(¥'L) 8T0'€l

(o
ILC
(CXY)
86€9

(0v6)

656791
(4]
[€6¢

(9°69)
€9S°L6
Wvv)
9S6°'LL

(615°GLI=1)
sIeok Gg<

(1'0) 89%

Teo)
9€8" eyl

(€°6) €81 0

(810
¥SS LOL

(LD 8eS11

(S'17) ev1'€o

(¥'8) 6T€°9¢

o
986
(Lo
S8I¢

(8'16)
OvL 0T
€
Ovy'81

(S1%)
91L'6LT

(5'8¢)
S€9°€CT

(1se'eer=u)
s1eok G9-9t

(T0) 89¢

((X90)
808°C¢E

(ron
S16°0T

(82
L8L'LY

(1 ssic

avo
€€6'61

6S1)
TT8TE

(€0 TL9

(L'0) Tost

(SLL)
¥9€°091

W¥'10)
08¢ry

(¥'80)
81°L8S

©1L)
001871

(818°907=1)
s1eak GH-81

(0'0) LO1

(S¥T) T8E'v8

(L02) 861°1L

(01) 688°€1

(6'1) 0899

(9°07) 816'0L

(€'80) TSE'L6

0
€0€T
()
98¢

(L's8)
60€°S6C

(TTl) 890 Ty

(Ir'ev)
STe8yl

(6'99)
100961

[e103qng

(0'0) 8¢ (0°0) 9¢
(S'op) 12
L86'8E 7€6'9¢
(Lon) (810
960'91 £6¢°8¢
(X9
(I'¥) 886¢ LL89
Tn
) ciey Se0T
s1n e
LLOTT SLTY
e (€80
688°1¢ 798°6¥
(
(€0 €6  €O0ILLS
(rv) 60
Se6€ €6ST
(@88) (£68)
606't8 S66°9ST
L) ©6)
IvIL 9L91
(Tzo) €1
8CT0S 190°€L
(8'LY) (5'89)
0S0'9% 978201
(
(8LT'96=u) [88'SLT=U)
SIBIA G9<  SIBAA GO-Of

(1o ey

1D €9v8

(e
60L°91

(@) veoe

(9°0) ¢

(00
680°81

(493
109°ST

(9°0) €€¥

(S'0) 8s€

(8¢L)
sov'es

(I'so)
S91°8I1

679
9€T'ST

(169
STI'LY

(19¢'cL=)
SIB9A GH-81

(1o
clol

(9°2€) 697'8LE

(T L8TEvL

(891) 06L 161
)
68L°6€

(To61) 9eg'€Tt

(S'SD 1€S°6L1

(€0 eTe
D
168°91

(6'88)
TLETEQT

'6)
61L°801

(8'1%) TTS¥8Y

(T'8S) T69°SLY

[e101qng

(00) L6

9°L9)
0€¥9ST

(6'6) L8L9T

(S'€) 8¥56

(L'8) 665°€T

(L) 61¥'0C

«cn
LI6'YE

(T0) ¥9¢

(8'€) €6T°01

(6'16)
898°6¥C

Iy
TLOTL

((279)
16L°LY1

9°¢y)
900'tCI

(
L6L'TLT=1)
SIBak G9<

(1'0) ¥0S (To) 11y

60 (€220)
89L°081 ILTTY
6z ((S99)
9L8'8L ¥T9°'LE
(8'81) s
T3 448! 118°0L

(T eLser (60 L19¢
(rco) ((a79]
S68 Vel TT0°'89
avn (6020
161°98 €TY'8S

(€0)€9s1  (FO) SOI1

(80 8cLy  (L'0) 0981
(Te6) 9L
SELLIS 69L°€1T
((4d)]
(8°9) zoT'se SPY'T9
(©19) (roe)
LLLTST ¥S6'c8
(§'89) (669
19%°96¢ §TTS61

(

8€T'609=1) (6L1°6LT=1)
SIBK G9-9f  sIeak GH-81

[9A9] uonEONpy

SuIssI

pakojdwauny

L)

Ansnpuyp
Ansa1oy pue
Moy

Ansnpur
Q0IAIIS
ssoursng

3JeIs 2010
10 [ouuosIad
[eoruyoa,

uonednooQ

SuIsSIA

PIDIOAID
IO POMOPIAM

paLLRN

9[3uIg

Snyess [eILIRIA

orewd

JAEIN
PEIN

sonsLIsjoRIRYD)

(%) u (889 g18=u) uone[ndod JueISIA

(%) u (978 ppg=u) uonendod €20

(%) U*(Y1T°091° [=U) [BI0L,

"(¢20T ‘0¢ Toquaidag 01 ¢/ 10¢ ¢ 1 Arenuer) dnoi3 oFe Aq UdyzuoyS Ul pI0JAI YI[EIY JTUOIIOJ[S dY) WO UOISUAIddAY (aIm SJUSPISAI JO sonsLIdoeIey) T d[qe ],

JMIR Public Health Surveill 2025 | vol. 11 165548 | p. 5

https://publichealth.jmir.org/2025/1/e65548

(page number not for citation purposes)


https://publichealth.jmir.org/2025/1/e65548

He et al

JMIR PUBLIC HEALTH AND SURVEILLANCE

(€°¢) 880°LT

(S'0) LS9€

(6'19) 86€°€TY

(€9) SSO°1S

(1'8¢) 06¥°01€

(€8) LSLLY

W10 TSTYLl

(I'v€) €00°8LT

(LT €€€°60T

(8'9) 9S¥°S¢

(8'€) L860€

(00 T8¥¢ (€€ 8961 (Th) 8€98

(9°0) 8601 ('0) Te61 (€0) L29

Ly (8'L0)
(T°16) 801091 0T8°s0T OLV'LS

(60 TLIS (0L ser'oe (9°L) 8SL'ST

Ly (109)

(T°€) 6598 905081 STevel
@11

(9'%) 008 (¥'8) S19°9¢ LET'ET

(9°8%) S0€'S8 (61 v10¥8 (€7 €€8Y

(9°6€) (60

(660 LTv' Sy TOVILI YIT°T9
9v¢)

(96D T0E’LT  (S'SD) 681011 WSIL
v

(r'€) €€09 (Lv) o1€°0C €I1°6C

(00 Lye D 19¥'01  (€8) 6LO'LI

(ron) Lz9've
(¥'0) SIST
WvD YL 6y
(S92) 0€1°16

(9°81)
06%'L91

(S¥1) 09008

(0'6) 666 0€

(€D v18°9¥

(L9 916'16

(6'91) €TT'8S

(€61 71599

('8

61¢8
(€0

80¢

(TS0
0E'rT

(6'9¢)
0LS'SE€

060
6L8°'LT

win
LOETT

(8€0)
8T6'CC
(600)
1zr'oc

(860
S08'vC

(001 ¥€96

(8L) €8¥L

(6'6)
00¥'L1
(V)
6vL
e
9TI'LT

((V¥Y)]
050t

6'%9)
79596

Lwvn)
926'ST

v
669L

ren
L6V €T

(909
TLY'ES

(8LD
65€TE

(ren)
123923

€¥)
(T 8006 (€9 SIL'T9 TOL'TT (€6)89€°TE (£9) 9¥9°LI

(9°0) 8S¥ o) zLis (Cooort  (¥0) 189  (+0) S80I

(8°L9) (9°9¢) (CX¥9)]

(ST1) 9¢€8  (8°01) T9T°ELY 01+ +81 9v6'TCT 908°S9
osn (Ten

(6'SDOISTT (€T1) S8I°THI wLop SLT'VL (86) 89T LT

($'69) (€cn (S'sp) (009)

6v0'sy (T1h) 086°LLY gesee 890°LLT PLE LIT

Ln (¢on (Y49

LTSTT (TOD LISLIT ('L TIg6] 17$°C9 796'S¢
(8°6€) (rsn

(CocLe (UL I1ST'SOC €€T°801 ¢IL'16  (6'1) SOTS

(I'vo) 0ze) €2

v 961¢  (0°80) LIS TS 845°S9 656161 01¢'+9

(€81 (Ten Lo #0¢)

6£T°¢1 (092) 6¥T 10€ LOT'TS 19€¥91 I8L¥8

(8°¢0) ©91)

0STLT  (86) 6LYETT (86 L99ST (S'8) 699°TS cheor

(Tse) ((X99)

L6¥'St  (#8)105°L6  (0h) 0€6'0T (TL) S66°EH 9LS T

SuIssI

papuny
-§10s AT[ng

LYo
SJudpISal
ueqin
soakordwo
ueqin

odAy ooueinsuy

SuIssI

M0[0q
10 [00YDS
Arejuowo[g
[ooyos

Y31y Jorung
[ooyos
[eo1UYD9) 10
[ooyos ySIH
ewordip
a39110D
Jroqe

10 92139p

s Jojoyoeqg

(%) u (889 g18=u) uone[ndod JueISIA

(%) u (978 ppg=u) uonendod 820

(%) U*(Y1T°091° =U) [BI0L,

JMIR Public Health Surveill 2025 | vol. 11 1 e65548 I p. 6

https://publichealth.jmir.org/2025/1/e65548

(page number not for citation purposes)


https://publichealth.jmir.org/2025/1/e65548

JMIR PUBLIC HEALTH AND SURVEILLANCE

City-Level HMP Participants

In Total

Among all diagnosed individuals, 55.36% (n=642,250) were
enrolled in the HMP. We found that 57.52% (n=369,429)
of those followed up. Furthermore, 62.59% (n=231,217)

He et al

of the individuals who were followed up demonstrated
adherence. Compared to local residents, internal migrants
have a significantly higher participation rate (P<.001) in
the HMP, as shown in Figure 1 (Table S1 in Multimedia
Appendix 1).

Figure 1. City-level hypertension management program participants by household registration.

® Total @ Local residents
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Among all diagnosed individuals (n=1,160,214), 58.1%
(n=642,250) were enrolled in the HMP. As is shown in Table
2, the enrollment rates were similar between different sexes,
with males at 55.27% (n=373,452) and females at 55.48%
(n=268,798). For internal residents, the enrollment rate was
higher for females, with a rate of 60.15% (202,115/335,997)
for females and 59.22% (284,050/479,691) for males. The
opposite was seen for local migrants. Industrial workers had
the highest enrollment rate, followed by those in agricul-
ture and forestry, then the unemployed, with the lowest
rate among those in the “other” category, and technical
and administrative personnel just above that. For the local
population, the business service industry was above the
“other” group. The lower the educational level, the higher
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the enrollment rate. Older individuals had higher enrollment
rates; the enrollment rate was only 39.27% (n=109,623)
among those aged 18-44 years, but it increased to 64.14%
(n=174,335) among those older than 65 years. Divorced and
widowed individuals represented the smallest proportion of
the diagnosed population, but they had the highest enrollment
rate at 67.52% (n=11,405), followed by married individu-
als at 59.16% (n=610,208), with single individuals having
the lowest rate at 18.41% (n=20,018). The trends in enrol-
led rates across different age groups, marital statuses, and
educational levels were similar between local residents and
internal migrants. The logistic regression results indicated that
all the research variables examined were significant factors
influencing the enrollment rate (Table S2 in Multimedia
Appendix 2).
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Follow-Up Rate

Of patients who have been enrolled in the hypertension
program, about 57.52% (369,439/642,250) were followed up.
As is shown in Table 2, the follow-up rate was higher among
internal migrants (284,804/486,165, 58.58%), while it was
54.22% (84,635/156,085) among the local population. The
proportions of those who follow up were higher among men
(male: 220,066/373,452, 58.93%; female: 149,373/268,798,
55.57%) and industrial workers (88,760/134,668, 65.91%).
For other characteristics, there were significant differences
in follow-up rates between local residents and internal
migrants. For the local population, follow-up rates increased
with age: 50.93% (9565/18,782) for those aged 18-44
years and 55.73% (29,939/53,723) for those over 65 years.
However, for internal migrants, the trend was the opposite:
the follow-up rate for those aged 18-44 years was 61.78%
(56,120/90,841), while it was 55.61% (67,069/120,612) for
those over 65 years. Among local residents, the highest
follow-up rate was observed among divorced and widowed
individuals, at 58.65% (2001/3412). Conversely, for internal
migrants, married individuals had the highest follow-up rate,
at 58.89% (272,661/463,006). Single individuals exhibited
the lowest follow-up rates in both populations, with 46.34%
(2428/5240) of local residents and 51.62% (7629/14,778) of
internal migrants following up. Among local residents, the
highest follow-up rate was observed in individuals with an
educational level of elementary school or below and those
with urban resident insurance. Conversely, among internal
migrants, the highest follow-up rate was found in individuals
with a junior high school education and those with urban
employee insurance. The logistic regression results indica-
ted that all the research variables examined were significant
factors influencing the follow-up rate (Table S2 in Multime-
dia Appendix 2).

Adherence Rate

A total of 62.59% (231,217/369439) of patients who
followed up continued to do so at least 4 times per year. As
is shown in Table 2, similar to the enrolled rate and fol-
low-up rate, the adherence rate was higher among inter-
nal migrants (187,173/284,804, 65.72%) compared to local
residents (44,044/84,635, 52.04%). Among the followed-up
patients, men (140,515/220,066, 63.85%), single individuals
(7166/10,057, 71.25%), and people aged 18-44 years
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(45,436/65,685, 69.17%) had the highest adherence rates.
Individuals with urban employee and urban resident insurance
did not have the highest adherence rates. These trends
were consistent between both local and internal migrants.
However, among local residents, those engaged in commer-
cial and industrial occupations had the highest adherence
rates, at 52.74% (9998/18,956) and 52.65% (2405/4568),
respectively. Conversely, in the internal migrants group, the
unemployed and those classified under other categories had
the highest adherence rates, at 67.14% (66,344/98,816) and
66.47% (8136/12,241), respectively. Regarding educational
level, among local residents, those with a junior high school
level of education had the highest adherence rate at 53.28%
(7776/14,595), whereas among internal migrants, those with
an educational level of elementary school or below had
the highest adherence rate. The logistic regression results
indicated that all the research variables examined were
significant factors influencing the adherence rate (Table S2
in Multimedia Appendix 2).

District-Level Hypertension Management

As shown in Figure 2, the highest enrolled rate was detec-
ted in Baoan district (180,301/250,036, 72.11%), Guangm-
ing district (33,308/54,063, 61.61%), and Longhua district
(74,115/124 878, 59.35%), while the lowest enrolled rate
was found in Luohu district (52,413/132,023, 39.70%),
Yantian district (8609/19,924, 43.21%), and Futian district
(59,962/132 337, 45.31%). It is worth noting that, apart from
Luohu district, the enrolled rate of internal migrants was
higher than that of local residents.

Regarding follow up rate, Baoan district, Guangm-
ing district, and Dapeng New Area showed the high-
est rates, which were 52.21% (131,171/251,237), 45.86%
(24,915/54,328), and 36.72% (4301/11,713), while the lowest
rate was found in the same places as the enrolled rate. The
enrolled rate of internal migrants was higher than that of local
residents in all districts.

Considering the adherence rate, Longhua district
(31,779/45 917, 69.21%), Longgang district (54,088/79,965,
67.64%), and Guangming district (17,949/26,658, 67.33%)
were ranked as the first 3. Similarly, the adherence rate of
internal migrants was higher than that of local residents in all
districts.
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Figure 2. District-level hypertension management.
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Community-Level Hypertension
Management

There was considerable within-city and within-district
variation in the community level of hypertension
management. Generally speaking, the community-level

Figure 3. Community-level hypertension management.

Enrolled rate (Total population)

p rate (Local residents)

Adherent rate (Local residents

https://publichealth.jmir.org/2025/1/e65548

Enrolled rate (Local residents)

Follow-up rate (Local residents)

Adherent rate (Local resider?t‘gjl'ﬂ'37

Enrolled rate (Local residents)

He et al

Enrolled rate (Internal migrants)

No data
0.00-0.37

No data
0.00-0.37

= 0.38-0.42 & = 0.38-0.46
= 0.43-0.46 = 0.46-0.54
= 0.47-0.48 = 0.55-0.64
= 0.49-0.55 = 0.65-0.75

up rate (Internal migrants)

No data
0.00-0.22
= 0.23-0.24
= 0.25-0.26
= 0.27-0.30

No data
0.00-0.46
= 0.47-0.49

-0.54

No data

0.00-0.58
0.59-0.63
0.64-0.68
0.69-0.72
0.73-0.80
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descending from east to west and from north to south.
Although only the adherence rate was slightly different, some
communities in the southern region showed a high rate, as
shown in Figure 3.
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There also exists within-district variation such that a 24.30%
gap between different communities was found in the
enrollment rate of Guangming district. A 23.59% gap was
detected in the follow-up rate of Baoan district. Similarly, a
23.59% gap was found in the adherence rate in Luohu district.
In addition, rates of internal migrants were much higher than
those of local residents in all districts.

Discussion

Principal Results

Regarding the crucial role of health service supply from
primary health centers in achieving health equity in the
domain of hypertension prevention, we summarized the
enrolled rate, follow-up rate, and adherence rate of the
Shenzhen population that participated in the HMP based
on the data collected from CHCs. Among all diagnosed
individuals, 55.36% (642,250/1,160,214) were enrolled in
the HMP. Of those, 57.52% (369,439/642,250) followed up,
and 62.59% (231,217/369,439) were adherents. Furthermore,
we compared the health inequity in hypertension between
internal migrants and local residents in Shenzhen.

Comparison With Prior Work

Overall, the data revealed that men exhibited higher rates of
both follow-up and adherence compared to women, which is
not consistent with the conclusion of some studies [19,20]
related to hypertension treatment adherence. However, the
medication adherence rates of men and women taking one
medication were 61.04% and 55.86% in Beijing, respectively
[21]. Despite the fact that the majority of individuals over
the age of 65 years were enrolled in the program, this
age group demonstrated the lowest rates of follow-up and
adherence, although the rates were relatively high in Beijing
and Shanghai [22]. Conversely, individuals aged between 18
and 44 years, who have the lowest enrollment rate, showed
the highest rates of follow-up and adherence. It is not similar
to common research results in which the oldest patients
are the most adherent [19,20]. This phenomenon may be
related to the fact that older individuals often have more
complex health conditions, which CHCs cannot address well
at present, leading them to generally prefer seeking treatment
at higher-level medical institutions [23,24]. The observed
low initial engagement of younger individuals with primary
health care facilities may be attributed to a general mistrust or
lower acceptance of these services among this demographic;
the result is similar to that of a study conducted in Hong
Kong [25]. Despite the low proportion of young patients
who initially seek care at primary health centers following
a hypertension diagnosis, those who do engage exhibit the
highest follow-up and regular follow-up rates across all
age groups. This indicates a high level of acceptance and
satisfaction with primary health care management among
younger patients once they have accessed these services.

Regarding marital status, the enrollment rate among
widowed and divorced individuals was the highest, exceed-
ing that of single individuals by more than 3 times. It is
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possible that this group, having experienced significant life
events, became more concerned about their health. However,
without a partner to provide encouragement and support
[26], they may find it difficult to maintain consistent health
behaviors and this group had higher mortality [27]. As a
result, despite their high enrollment rates, their adherence
tended to be relatively low. Interestingly, however, single
individuals had the highest adherence rate. Perhaps this is
because single individuals who enrolled in the HMP tend to
pay more attention to their own health and are more likely
to take action to keep healthy, leading to higher adherence;
this is similar to a finding in the United States that never-
married individuals reported better health habits and had
higher rates of protective factors compared to married or
divorced/separated individuals [28]. Previous studies showed
that, in general, blue-collar employees appeared less likely
to participate in health promotion programs compared to
white-collar workers [29], and they may not have enough
time to participate in the program [30,31]. Conversely, in our
research, industrial workers stood out with the highest rates
of enrollment, follow-up, and adherence across all categories;
this may be related to the fact that in Shenzhen, many primary
health care centers operate until 9 PM, providing this group
with sufficient time to access the programs. Furthermore,
the data indicated that, regardless of age, individuals with
lower educational levels tended to have higher rates for all
3 metrics. Previous research has also found that individuals
with higher education levels may be less likely to participate
in cancer screening or achieve favorable screening outcomes
[32], suggesting the impact of education on health behaviors
is complex.

Importantly, internal migrants demonstrated a significantly
higher participation in the HMP, especially in terms of
project inclusion and regular follow-up. The participation rate
of internal migrants was more than 10% higher than that
of local residents. This result is inconsistent with previous
global and national studies on the health service utilization of
internal migrants. Previous research has indicated that internal
migrants face long-standing disadvantages due to various
institutional, social, cultural, and other exclusionary factors
[33]. These disadvantages often extend to health and health
care access, limiting their access to health resources [34,35].
A review focusing on migrants’ and refugees’ health status
and health care in Europe highlighted the issue of underuse
of primary health care services among these populations
[36]. A study [37] based on the 2017 National Migrants
Dynamic Monitoring Special Survey in China revealed that,
compared to the registered population, the floating population
is at a disadvantage in utilizing basic public health services.
Most studies [38,39] focusing on hypertension management
in China showed that the rate of hypertension management
at primary health care centers among the floating population
was less than 30% and as low as 2.3% in Hunan province
[40], but our study showed that this situation does not exist
in Shenzhen. In fact, among the hypertensive population in
Shenzhen, on the contrary, internal migrants are better able to
utilize primary health care services than locals. The Shenzhen
municipal government has invested significantly in ensuring
that all residents can access health care services within a
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15-minute radius, making it highly convenient for the entire
population. Additionally, the city provides free blood pressure
screening at CHCs for all individuals aged =18 years, which
promotes accessibility and equity in hypertension manage-
ment services [41]. Certain districts in Shenzhen supply free
medication to hypertensive patients enrolled in the program
[42]. For most internal migrants, free health care services
hold strong appeal due to their economic constraints. Some
internal migrants came to Shenzhen to help their son/daughter
look after children [43], so they or their son/daughter may
care more about their health and they usually have enough
time to go to a CHC. Insurance is considered an impor-
tant factor for the utilization of health services for internal
migrants and immediate reimbursement of medical insurance
can significantly increase inpatient utilization, promoting
health [44]. The statistical model showed that insurance
type is an important factor influencing the 3 hypertension
management rates studied. However, there were notable
differences between local residents and internal migrants.
For local residents, those with urban resident insurance were
more likely to participate in the HMP compared to those with
urban employee insurance. In contrast, for internal migrants,
those with other insurance types were less likely to participate
compared to those with urban employee insurance. It takes
less money to get treatment and medicine in CHCs compared
with upper health care facilities, especially for people who
do not have native health insurance or cannot get immediate
reimbursement.

Our analysis revealed several intriguing trends regard-
ing HMP engagement among different demographic groups
in Shenzhen. Previous studies conducted in Beijing and
Shanghai have also found variations in hypertension
management across different demographic factors, includ-
ing age, gender, education level, workload, marital status,
residential area, and annual household income [4546].
Among individuals aged 18-44 years, the enrolled rate of
internal migrants was nearly 18% higher than that of local
residents. This discrepancy may be attributed to the compara-
tively better economic conditions of local residents, who do
not face the housing issues often encountered by migrants
[47,48]. They may just go to upper hospitals when they
think necessary, while internal migrants are more likely to
utilize CHCs as the first choice for their routine health
problems [49,50]. Additionally, the presence of their parents
may lead locals to prioritize their own health less than
migrants, who often lack familial support [51] and thus
might be more vigilant about their health. Interestingly, in
the divorced or widowed demographic, the follow-up rate
among local residents surpassed that of internal migrants.
Moreover, among local residents, the follow-up rate for this
group was higher than that of married individuals. This
finding contrasts with conventional research, which typically
suggests that marriage promotes greater health awareness and
engagement with health care services while the effects of
bereavement usually lead to less health care utilization [52].
For married migrant individuals, having a spouse provides
them with companionship [53] and significant support from
their partner, whereas local residents can receive support from
other relatives. This may cause internal migrants, compared
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to local residents, to have a more limited support system,
making the protective effects of marriage on their health more
pronounced. In contrast, local residents who are divorced
or widowed may have access to a broader range of social
support. The adherence rate showed an increasing divergence
between local residents and internal migrants as age groups
progress. Internal migrants tended to exhibit greater concern
for their health after relocating to a new environment, which
may explain this trend. Despite the fact that, among those
with an undergraduate education or higher, the enrolled rate
and follow-up rate for local residents were higher than those
for internal migrants, the adherence rate for local residents
remained lower than that of internal migrants. This suggests
that, while highly educated local residents may initially
engage with health care services, they may not maintain the
same level of adherence as their migrant counterparts.

Some research showed that there exists vast disparities
in health insurance coverage and health service utilization
between floating populations and local residents; most of the
floating population has no timely access to primary or some
other kinds of health care service [39], which cause the poor
control of chronic diseases. In our study, it appears that health
insurance played a less significant role in the disparity of
participation in the HMP between local residents and internal
migrants.

From a district and community level, hypertensive patients
were experiencing health inequity in hypertension treatment
and prevention. The potential reasons included population,
economic reasons, and policy differences. The populations
of Longgang, Longhua, and Nanshan in Shenzhen are large
and concentrated; in addition, the health care services are
mature and systematic. Hence, the HMP is better than
in other regions such as Yantian and Pingshan districts.
Similarly, the wealthy regions had higher enrolled, follow-
up, and adherence rates compared to the relatively poor
regions, namely Yantian and Pingshan districts. These finding
were consistent with previous research. A large national
survey during 2004-2018 found a provincial difference in
awareness, treatment, and control is partly correlated with
per capita gross domestic product [54]. Richer provinces
are more successful in controlling hypertension. Globally,
the proportions of hypertension awareness, treatment, and
blood pressure control are low [55], particularly in low- and
middle-income countries, and few comprehensive assess-
ments of the economic impact of hypertension exist [56,57].
In terms of policy differences, the hypertensive patients who
participate in the HMPs of CHCs could get free prescription
medicines, blood pressure measurement services, and blood
glucose measurement services once per quarter. The policy is
different in different districts in Shenzhen, which may have
caused the observed difference in enrolled, follow-up, and
adherence rate. Furthermore, when it comes to health equity
between internal migrants and native citizens in Shenzhen,
the difference in enrolled, follow-up, and adherence rates
within internal migrants was higher than that within local
residents. This may be caused by different health care service
supply situations toward internal migrants within different
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districts and communities [58]. The same problems were
found in Ireland, Portugal, Spain, and the United States [59].

Limitations and Strengths

This study represents a pioneering effort to examine the
participation of internal migrants and local residents in
HMPs, thereby highlighting the equity of internal migrants’
utilization of primary health care services under current
Chinese hypertension management policies. By focusing on
the specific involvement of diagnosed hypertension patients
in HMPs, this research offers valuable insights into the
accessibility and fairness of these services for internal
migrants. The data utilized in this study were derived
entirely from the primary health care system, ensuring its
authenticity and reliability. However, this study has sev-
eral limitations. It exclusively addressed the participation
of hypertension patients in primary HMPs, which means
that it did not account for patients who may receive reg-
ular treatment at other medical institutions without ever
visiting CHCs. Consequently, the findings may not fully
represent the hypertension management engagement of all
patients citywide. Furthermore, the study was centered on

He et al

participation rates within the HMP and did not capture the
ultimate blood pressure control outcomes of the subjects. As
a result, it is not possible to ascertain the differences in blood
pressure control outcomes that may arise from varying levels
of management participation.

Future research should consider integrating data from
multiple health care providers and tracking long-term health
outcomes to provide a more comprehensive understanding of
hypertension management across diverse patient populations.

Conclusions

Based on our research, of the 1,160,214 hypertensive patients,
642,250 were enrolled in the HMP, 48,848 were included
in the followed up population, and 34,186 were adherents.
Notably, internal migrants demonstrated a significantly higher
participation in the HMP. Furthermore, populations with
different demographic and socioeconomic characteristics and
in different regions showed different rates. Given these
findings, there is the potential to enhance the outreach
and engagement of native, younger, and single populations
through targeted promotional strategies.
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