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Summary
Background This study aims to evaluate primary care providers’ adherence to the standard of measuring blood
pressure for people aged 35 or above during their initial visit, as per Chinese guidelines, and to identify factors
affecting their practices.

Methods We developed 11 standardized patients (SP) cases as tracer conditions to evaluate primary care, and
deployed trained SPs for unannounced visits to randomly selected providers in seven provinces of China. The SPs
used a checklist based on guidelines to record whether and how blood pressure was measured. Data were analyzed
descriptively and regression analysis was performed to examine the association between outcomes and factors such as
provider, patient, facility, and clinical case characteristics.

Findings The SPs conducted 1201 visits and found that less than one-third of USPs ≥35 had their blood pressure
measured. Only 26.9% of migraine and 15.4% of diabetes cases received blood pressure measurements.
Additionally, these measurements did not follow the proper guidelines and recommended steps. On average,
55.6% of the steps were followed with few providers considering influencing factors before measurement and
only 6.0% of patients received both-arm measurements. The use of wrist sphygmomanometers was associated
with poor blood pressure measurement.

Interpretation In China, primary care hypertension screening practices fall short of guidelines, with infrequent
initiation of blood pressure measurements and inadequate adherence to proper measurement steps. To address this,
priority should be placed on adopting, implementing, and upholding guidelines for hypertension screening and
measurement.
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Research in context

Evidence before this study
Prior to conducting this study, there was a lack of research on
the quality of blood pressure screening and measurement
practices among primary care providers in China. In March
2022, we conducted a comprehensive literature search using
keywords such as “blood pressure measurement,” “blood
pressure screen,” and “primary healthcare” in databases
including PubMed, Google Scholar, and China National
Knowledge Infrastructure. Our search yielded no studies
specifically focused on blood pressure screening in primary
care, and only a few studies indicated suboptimal blood
pressure measurement practices among primary care
providers.

Added value of this study
This study represents the first national effort to
comprehensively understand blood pressure measurement
practices in primary care settings using a large sample. To the
best of our knowledge, it is also the first study to employ
unannounced standardized patients for assessing primary care
providers’ adherence to blood pressure screening and

measurement requirements. The findings revealed a lack of
awareness among primary care providers regarding blood
pressure screening and suboptimal adherence to proper
measurement procedures. This deficiency may be attributed
to limited knowledge or inconsistencies in knowledge and
practice among primary care providers themselves.
Furthermore, the utilization of wrist sphygmomanometers by
primary care providers was associated with poorer
performance.

Implications of all the available evidence
The findings of this study underscore the urgent need to
enhance the capacity of primary care providers in China and
other developing countries for hypertension prevention and
management. Specifically, the study highlights the necessity
of raising awareness among primary care providers regarding
blood pressure screening and emphasizes the importance of
systematically replacing blood pressure sphygmomanometers.
These implications can inform interventions and policies
aimed at improving the quality of blood pressure
measurement in primary care settings.
Introduction
Hypertension is a significant global public health
concern worldwide and is closely associated with a high
burden of cardiovascular disease (CVD) and premature
death.1 In 2015, systolic blood pressure (BP) levels of
≥110–115 mmHg and ≥140 mmHg were responsible
for an estimated 10.7 million (19.2% of all deaths) and
7.8 million (14.0% of all deaths) deaths, respectively.2 Of
note, China has a disproportionately high hospital
admission rate for hypertension, with 490 admissions
per 100,000 population, greatly exceeding the average
rate of 95 per 100,000 population among countries in
the Organization for Economic Co-operation and
Development (OECD).3,4 Furthermore, the prevalence of
hypertension in China is high and rapidly increasing.5

From 2012 to 2015, the crude prevalence of hyperten-
sion among Chinese residents aged 18 years and above
was 27.9%, and nearly half of Chinese adults aged 35–75
years had hypertension in 2017.6

Accurate blood pressure measurement is crucial for
the effective management of hypertension.7 Timely
screening can aid in preventing and managing hyper-
tension, as recommended by the US Preventive Services
Task Force (USPSTF) for adults aged 18 years or older
with office blood pressure measurement.8 In China, the
Medium and Long-Term Plan for Prevention and
Treatment of Chronic Diseases (2017–2025) requires BP
measurements for people over 35 years at their initial
health provider visits.9,10 BP measurement is also a
standard procedure in various healthcare settings as a
part of vital sign measurement and assessment. Thus,
an accurate and reliable BP measurement is essential
for the proper diagnosis and management of diseases
and for identifying potential health problems.11 It also
provides therapist with information regarding the pa-
tient’s baseline cardiovascular status and response to
exercise/activity and guides exercise prescription.12

However, inaccurate BP measurement procedures
can result in overdiagnosis and unnecessary treatment
or underdiagnosis and increased risk for CVD.13 Factors
such as observer bias, faulty equipment, and lack of
standardization in measurement techniques can
contribute to inaccurate results.14 Guidelines have been
established to improve the accuracy of BP measure-
ments.15,16 In China, primary care is responsible for
providing free hypertension management services. But
there are challenges in understanding the BP mea-
surement practices in primary care,17,18 including a lack
of studies using nationally representative samples and
the use of assessment tools with low validity. To address
these challenges, this study This study used a sample of
primary care from seven provinces in China with
different socio-economic characteristics and unan-
nounced standardized patients (USPs)—a tool with high
validity and reliability to assess the BP measurement
practices in China.

The USP method is a gold standard for measuring
quality of care and has been increasingly used in low
www.thelancet.com Vol 43 February, 2024
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and middle income countries.19,20 This method involves
training healthy individuals to consistently simulate the
medical history, physical symptoms, and emotional
characteristics of real patients, and then observing how
healthcare providers interact with these “standardized
patients” without informing the providers that they are
being observed.21 This approach reduces the “Haw-
thorne effect”, where providers may act differently when
they know they are being watched, and minimizes is-
sues such as falsification or loss of records, and patient
recall bias. Additionally, this method controls for case
mix and allows for comparison between different
providers.22,23

In summary, our study aims to use USPs to assess
primary care providers’ adherence to the best blood
pressure screening and measurement practices and to
explore the influencing factors to strengthen the pri-
mary care practice in BP measurement.
Method
Study design
This cross-sectional study was conducted in China between
March 2021 and December 2022, is part of the Primary
heAlth Care quAlity Cohort In chinA (ACACIA study/
https://www.researchgate.net/project/ACACIA Study),24,25

which aims to assess the quality of primary care every five
years. This study used the current and the first assessment
of ACACIA.

Study setting and participants
The sample included primary care institutions that meet
our inclusion criteria of (1) outpatient clinics of the level
I and level II hospitals (which are responsible for a large
number of primary health services in China) and (2)
community health centers, community health stations,
urban clinics, township health centers, and village
clinics in the rural settings. The research participants
only include licensed physicians, assistant licensed
physicians, and village doctors working in the selected
institutions. Furthermore, the included clinicians must
practice in general practice, internal medicine, surgery,
obstetrics, gynecology, or pediatrics (please see the
previously published study protocol for details).21,24

ACACIA study developed, validated, and used 11 USP
cases as tracers for common primary health care con-
ditions, including migraine, postpartum depression,
infantile diarrhea, lower back pain, gastritis, stress uri-
nary incontinence, hypertension, diabetes, angina,
asthma, and common cold.

Sample size
The sample size was determined using the formula
n = z1̂2-α/2p (1-p)/d̂2, with a type I error (both sides) of
0.05, an assumed complete rate with BP measurement
practice of 65% (based on previous studies and sug-
gestions from primary care physicians),26 and a tolerable
www.thelancet.com Vol 43 February, 2024
error was 0.2. As a result, the sample for the study
should consist of 220 USP–clinician encounters.

Sampling method
Our sampling method intends to create a representative
sample of primary care in China, and we reported the
sampling details in our protocol.21 In summary, the
sampling process includes two stages. In stage I, we
purposely selected seven provinces across China from
north to south to represent the different socioeconomic
development statuses, including Inner Mongolia,
Shaanxi, Gansu, Hunan, Guizhou, Sichuan, and
Guangdong (Supplementary Figure S1). In stage II, we
randomly selected primary care institutions from each
province for the USP-clinician encounter. As primary
care institutions varied in clinician numbers, several
institutions were packaged into pseudo-groups of
similar size for random selection. The final sample
comprised 2200 expected USP-clinician visits across
1226 primary care institutions in the seven selected
provinces (Supplementary Figure S2).

Outcomes
We selected three groups of outcomes in this study. The
first two outcomes evaluate whether primary care pro-
viders adhere to the BP measurement requirements
mandated by national policies and guidelines. The third
outcome evaluates the extent to which primary care
providers follow the best measurement practices. We
provide details below.

Initial BP measurement in individuals ≥35 years of age
The first outcome was the incidence of measuring BP at
the initial visit for people ≥35 years old. China’s national
health policies mandate this BP measurement to pro-
mote the screening and treatment of chronic diseases.9,10

BP measurement in migraine, diabetes, and hypertension
Our second outcome was a binary variable that
assessed whether primary care providers check BP in
individuals with migraine, hypertension, and dia-
betes. These three cases were chosen because clinical
practice guidelines explicitly recommend measuring
BP for those conditions.16,27–29

Completed rate of BP measurement practice
We must follow proper procedures to measure BP to
obtain a valid reading. This outcome was a continuous
variable and was operationalized as a percentage of
procedural items completed in BP measurement,
following the nine items of the Chinese Guideline for
the Management of Primary Hypertension.16 These
items include:

1) Asking patients to avoid caffeine, exercise, and
smoking before measurement and ensuring they
have emptied their bladder;
3
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2) Arranging the patient to relax in a chair (feet on the
floor, back supported) for more than 5 min;

3) Not allowing the patient or observer to talk during
the rest period or the measurement;

4) Reminding the patients to keep their legs uncrossed
and their feet flat on the floor;

5) Measuring the patient’s blood pressure in a sitting
position;

6) Positioning the middle of the cuff on the patient’s
upper arm at the level of the right atrium (midpoint
of the sternum);

7) Using the correct cuff size;
8) Placing the cuff 2–3 cm above the antecubital fossa

(wrist blood pressure monitor is not applicable);
9) Recording BP for both arms for the first visit.

Immediately after each USP visit, the USPs recorded
whether each step in measuring BP was performed and
calculated the proportion of completed steps (i.e., the
number of completed steps divided by the total number
of applicable steps) as a measure of adherence to proper
BP measurement practices.

Other variables
In addition to the study outcome variables, we also
collected information on factors that may predict
adherence to best practices for measuring BP. This
including the location of the USP visit, sociodemo-
graphic information of USPs and physicians, and
characteristics of the healthcare facilities such as facility
management category, facility type, and rural/urban at-
tributes). We extracted institutional information from
the government health institution database, while in-
formation on the clinicians was collected on-site by the
USPs.

Data collection
To ensure the quality of data collected, the USPs were
trained and validated before conducting their visit. The
details of the training and validation were reported
earlier.25 In summary, each USP received online-offline
hybrid training focused on the accurate and reliable
rendition of their roles and completing the quality
checklists. The USPs were, in particular, trained to
identify different BP measurement tools and the proper
steps for measurement. The USPs visited clinicians
without prior announcement (primary care in China
generally does not require appointments) and followed
regular care procedures. After each encounter with the
clinician, the USPs completed a pre-defined quality
checklist. The checklist included evidence-based and
explicit quality criteria for consultation, physical exami-
nation, lab tests, diagnosis, and treatment, as well as BP-
measurement-related items.

Data were collected and managed using the cloud-
based Research Electronic Data Capture (REDCap)
system.30 To minimize missing data, the electronic
questionnaire was designed with a “must-enter” format
for all items related to BP measurement.

Statistical methods
Covariates in our analysis were patient age and sex. We
performed descriptive analyses to characterize BP
measurements and used generalized linear model ana-
lyses to investigate influencing factors. SPSS v26.0 was
used for data analyses. Categorical variables were pre-
sented as frequency (percentage), and continuous vari-
ables were expressed as mean (standard deviation). We
used appropriate statistical tests, such as chi-squared
test, Fisher exact, t-test, and ANOVA, to compare dif-
ferences between groups. Compared to the odds ratio
(OR), the risk ratio (RR) offers a more intuitive repre-
sentation of the impact of various factors on the
outcome.31 And when the incidence of the outcome
event is relatively common (>10%), the or tends to
significantly overestimate or underestimate the true rr.
Therefore, we utilized a modified Poisson regression,
utilizing a procedure known as ‘sandwich estimation,’ to
estimate robust standard errors and address model
misspecification due to the binary outcome not adhering
to a Poisson distribution.32–34 This approach allowed us
to estimate the risk ratio and its 95% confidence interval
(CI) to explore the association between independent
variables and primary care physician guideline adher-
ence (binary outcome). Additionally, a generalized linear
model with normal distribution and identity link was
employed to explore potential independent factors
influencing physicians’ completed rate of BP measure-
ment practice (continuous outcome). Baseline variables
that were clinically relevant or statistically significant in
univariate analyses (p < 0.2) were included in multi-
variate analyses, with a two-tailed significance level of
p < 0.05. Due to the presence of missing values in less
than 1% of visits, with only two instances where
institutional management type, doctor’s age and
gender exhibited missing data, we excluded these visits
from the multivariate model. For the first outcome,
initial measurement in individuals ≥35 years of age,
given the potential correlation or multicollinearity be-
tween variables related to blood pressure measurement
and the variable representing different clinical cases,
we made the deliberate choice to include only the
“cases” in the multivariate analysis. Although both
variables exhibited statistical significance in the uni-
variate analyses.

Ethical reviews
Ethical approvals were obtained from Sun Yat-sen
University (2017–011 and 2019–024), Xi’an Jiaotong
University (2020–1288), Guizhou Medical University
(2020–201) and Lanzhou University (2020–0901). All
review boards granted a waiver for consent from the
clinicians involved in the USP visits. The waiver is
necessary to eliminate sample bias due to possible
www.thelancet.com Vol 43 February, 2024
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clinician self-selection into the program. All data were
fully de-identified and reported as aggregated results
only.

Role of the funding source
The funder of the study had no role in study design, data
collection, data analysis, data interpretation, or writing
of the report.
Results
The USPs completed 2023 out of the 2200 planned
visits. In our study, we employed standardized patients
(USPs) for assessments instead of real patients. The
sociodemographic characteristics of USPs were
designed according to clinical guidelines and primary
care physician case records. Therefore, apart from age
and sex, all other “patient” characteristics were simu-
lated, including education and occupation.

A total of 40 USPs were involved in the visits we
included. To address the shortage of personnel due to the
impact of the COVID-19 pandemic and to ensure visit
quality, 27 USPs portrayed two different cases each, while
13 USPs portrayed a single case. 57.5% of usps aged over
35 years, and 28 were female (Supplementary Table S1).

Screening blood pressure in individuals ≥35 years
of age
We analyzed a total of 1201 visits while excluding 822
visits from the analysis. Among the excluded visits, 646
were related to usps under the age of 35, and an addi-
tional 176 visits pertained to cases of infantile diarrhea
which did not involve actual pediatric patients. Mean-
while, The substantial number of visits involving in-
dividuals under the age of 35 is attributed to our case
design. We have selected 11 common case types found
in primary healthcare settings. Additionally, to align
with the real world, we have pre-defined the socio-
demographic characteristics of standardized patients.
Subsequent recruitment was conducted based on age
distribution, with standardized patients over 35 years
old specifically assigned to cases involving asthma, lower
back pain, angina, hypertension, diabetes, and stress
urinary incontinence, while patients under 35 years old
were assigned to migraine cases. For the remaining
cases, the age range was more diverse, encompassing
standardized patients both above and below 35 years old.
Each case required 200 visits, resulting in a relatively
higher proportion of visits from patients under 35 years
old. However, upon comparing the included and
excluded visits, we did not identify any significant dif-
ferences. Furthermore, our comparison between the
included and excluded visits did not reveal any significant
differences (Supplementary Table S2).

Our results showed that BP was measured in only
340 (28.3%) visits by USPs over 35 years of age. The
ratio of BP screening did not vary significantly between
www.thelancet.com Vol 43 February, 2024
provinces. The highest ratio of BP measurement was
observed in hypertension cases (148 out of 185, 80.0%),
while fewer than 10% of visits for stress urinary in-
continence and gastritis received BP measurements
(Table 1). Our analysis also showed that standardized
patients with hypertension were more likely to receive a
blood pressure measurements compared to other cases.
However, other institutional and clinician characteris-
tics were not found to be associated with BP measure-
ment (Table 2).

BP measurement for migraine, hypertension, and
diabetes
There was a total of 566 visits for BP measurement in
these three cases, with 26.9% for migraine, 80.0% for
hypertension, and 15.4% for diabetes (Supplementary
Table S4). The regression also showed that visits for
hypertension were more likely to receive a BP mea-
surement compared to migraine (RR = 0.34, 95% CI
(0.28, 0.47), p < 0.0001) and diabetes (RR = 0.19, 95%
CI (0.13, 0.29), p < 0.0001 respectively). In addition,
providers at higher levels of institutions were associ-
ated with better performance in checking BP
(Table 3).

Best practice in BP measurement
The primary care providers, on average, followed
approximately half of the steps required in BP mea-
surement (Supplementary Table S5). They tended to
perform well with steps involving direct operation such
as correctly placing cuffs, but did not do as well with
steps requiring inquiry of patients such as excluding
influencing factors before measurement (Fig. 1). Most
clinicians used mercury (48.7%) or upper arm sphyg-
momanometers (31.1%) (Supplementary Table S5).
Primary care providers in economically developed
provinces tend to have better adherence to measure-
ment requirements (Supplementary Tables S7, S8 and
S9). Village doctors had the worst adherence compared
with those working in other settings (Table 4,
Supplementary Table S6). Meanwhile, the use of a wrist
sphygmomanometer was associated with poorer adher-
ence than using the guideline-recommended upper-
arm sphygmomanometer (mean difference = −0.13
(−0.16, −0.087), p < 0.0001), particularly for items closely
related to the proper usage of the sphygmomanometer
itself (Supplementary Tables S10, S11 and S12). No
statistically significant association was found between
adherence and sociodemographic characteristics of the
providers (Table 4).

Sensitivity analysis
We conducted a sensitivity analysis to compare the re-
sults of the original analysis with those obtained after
applying mode imputation for missing data. The find-
ings were robust to the choice of method, aligning with
the original results.
5
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Variable Total (n/%) Initial BPM in individuals above 35
years old

p-value

No Yes

Total 1201 (100.0) 861 (71.7) 340 (28.3)

Province 0.93

Inner Mongolia 79 (6.6) 58 (73.4) 21 (26.6)

Hunan 173 (14.4) 122 (70.5) 51 (29.5)

Guangdong 323 (26.9) 227 (70.3) 96 (29.7)

Sichuan 296 (24.6) 211 (71.3) 85 (28.7)

Guizhou 104 (8.7) 77 (74.0) 27 (26.0)

Shaanxi 144 (12.0) 103 (71.5) 41 (28.5)

Gansu 82 (6.8) 63 (76.8) 19 (23.2)

Case <0.0001

Migraine 0 (0.0) 0 (0.0) 0 (0.0)

Postpartum depression 12 (1.6) 11 (91.7) 1 (8.3)

Gastritis 67 (5.6) 63 (94.0) 4 (6.0)

Asthma 185 (14.2) 140 (75.7) 45 (24.3)

Angina 186 (15.5) 111 (59.7) 75 (40.3)

Lower back pain 191 (15.9) 171 (89.5) 20 (10.5)

Stress urinary incontinence 187 (15.6) 169 (90.4) 18 (9.6)

Hypertension 185 (15.4) 37 (20.0) 148 (80.0)

T2 Diabetes 188 (15.7) 159 (84.6) 29 (15.4)

Management type 0.79

Not-for-profit 1029 (85.7) 741 (72.0) 288 (28.0)

For-profit 168 (14.0) 117 (69.6) 51 (30.4)

Others 3 (0.2) 2 (100.0) 1 (0.0)

Institution type 0.38

Hospital 372 (31.0) 272 (73.1) 100 (26.9)

Community Health Service Center/Station 62 (5.2) 39 (62.9) 23 (37.1)

Township Health Centers 238 (19.8) 164 (68.9) 74 (31.1)

Clinics 98 (8.2) 70 (71.4) 28 (28.6)

Village clinics 431 (35.9) 316 (73.3) 115 (26.7)

Ownership type 0.34

Public 854 (71.3) 619 (72.5) 235 (27.5)

Private 347 (28.7) 242 (69.7) 105 (30.3)

Place of facility 0.96

Urban 532 (44.3) 381 (71.6) 151 (28.4)

Rural 669 (55.7) 480 (71.7) 189 (28.3)

Physician gender 0.033

Male 861 (71.8) 632 (73.4) 229 (26.6)

Female 339 (28.2) 228 (67.3) 111 (33.7)

BPM, blood pressure measurement.

Table 1: Univariate analysis of primary care physician adherence to initial BPM in individuals above 35 years old.
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Discussion
In this study, we assessed blood pressure screening and
measurement in primary care clinics in seven Chinese
provinces using a random sample of visits by unan-
nounced standardized patients. We found that pri-
mary care providers screened for BP in only one-third
of the first-visits in individuals aged ≥35 years, and
they followed, on average, only 55.6% of the recom-
mended steps for BP measurement. Adherence to
best practices in BP measurement varied based on
factors such as provider gender, facility type, clinical
cases involved, and the type of sphygmomanometer
used.

The failure to adhere to blood pressure screening
and measurement standards is a cause for concern.
Screening BP for adults is a standard of care in many
countries, including China.8–10,35 Research suggests that
regular blood pressure screening can substantially
reduce the risk associated with hypertension and lower
blood pressure levels within the population. A large
www.thelancet.com Vol 43 February, 2024
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Variables p-value RR (95% CI)

Case

Hypertension reference

Postpartum depression 0.023 0.10 (0.014,0.74)

Gastritis <0.0001 0.076 (0.028,0.21)

Asthma <0.0001 0.27 (0.17,0.42)

Angina <0.0001 0.45 (0.30,0.68)

Lower back pain <0.0001 0.14 (0.086,0.22)

Stress urinary incontinence <0.0001 0.12 (0.076,0.20)

T2 Diabetes <0.0001 0.20 (0.13,0.29)

RR, risk ratio; CI, confidence interval.

Table 2: Modified poisson regression of adherence to blood pressure
measurement at the first visit at age ≥35 years.

Articles
randomized trial in Canada found that BP screening
reduced hospitalizations for heart-related conditions
such as acute myocardial infarction, congestive heart
failure, and stroke.36 China’s Longitudinal Healthy
Longevity Surveys also suggested that regular
community-based blood pressure screening can effec-
tively manage blood pressure and significantly reduce
population blood pressure levels.37 However, in this
study, less than one-third of USPs ≥35 years received
BP measurements during their visits, and those mea-
surements were focused on suspected cases of hyper-
tension, suggesting that BP measurements were likely
to be performed for diagnostic rather than screening
purposes. Even for the migraine and diabetes cases,
where clinical practice guidelines explicitly require BP
measurement, BP was measured in only 26.9% and
15.4% of our USP visits for the two cases, respectively.
In the UK, 60.0% of non-diabetic patients self-reported
having undergone hypertension screening at primary
care offices,38 while chart audits in Indiana rural
counties in the US revealed a rate of 71.0%.39 The low
rate of BP screening in China is compounded by a lack
of adherence to proper measurement techniques. Ac-
curate measurement is crucial for enhancing the
Variable

Case

Hypertension

Migraine

T2 Diabetes

Institution type

Hospital

Village Clinic

Community Health Service Center/Station

Township Health Centers

Clinics

RR, risk ratio; CI, confidence interval.

Table 3: Modified poisson regression of clinical guidelines adherence.

www.thelancet.com Vol 43 February, 2024
effectiveness of BP screening.14 However, primary care
providers in China, in particular, often neglect impor-
tant steps such as properly preparing patients for BP
measurement and taking blood pressure in both arms
during initial visits. It is concerning that primary care
providers in our study only followed only 55.6% of the
recommended procedures for BP measurement, which
is lower than many other developing countries such as
Maldonado (69.0%) and Brazil (65.0%), where adher-
ence was assessed using clinical vignettes and direct
observation, respectively.26,40 However, it’s important to
note that medical records in primary care are often
unavailable or incomplete, and charts only record that a
BP measurement was made, not how it was done. Pa-
tient surveys are prone to recall bias and can be influ-
enced by the information asymmetry between doctors
and patients. While clinical vignettes provide a more
standardized measurement, they test a clinician’s com-
petency rather than their actual practice. And direct
observation leads to the “Hawthorne effect”, where cli-
nicians modify their behavior when aware of being
observed.23,41 These methods rely on indirect informa-
tion that may not faithfully or comprehensively repre-
sent the intricacies of actual clinical practice.
Comparatively, the use of Usp comes closer to real
clinical practice, allowing for a more systematic mea-
surement of healthcare quality.42

Few studies have explicitly discussed why primary
care in China performs poorly in BP measurement.
Studies have shown that primary care providers in
China do not follow guideline recommendations well,
with adherence rates ranging from 9.6% to 23.4%.25 One
of the contributing factors is insufficient knowledge and
know-do gaps.43 Consistent with previous study,44 we
found primary care providers in economically developed
provinces or higher-tier health institutions were more
likely to comply with BP screening and measurement
requirements, likely due to varying degrees of their
knowledge gaps. Meanwhile, the gap between knowl-
edge and practice among primary care providers is a
p-value RR (95% CI)

(Reference)

<0.0001 0.34 (0.25, 0.47)

<0.0001 0.19 (0.13, 0.29)

(Reference)

0.033 0.69 (0.49, 0.97)

0.60 1.04 (0.58, 1.84)

0.51 0.89 (0.62, 1.27)

0.91 0.88 (0.56, 1.40)
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Fig. 1: Completed rate of each item of blood pressure measurement practice.
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widely recognized issue. Studies, such as one conducted
by Mohan and colleagues, have found that there was
often no correlation between a clinician’s knowledge
and their practice of measuring BP.45 Moreover, the
prevalent issue of burnout among healthcare workers
could significantly compromise the quality of care,
especially during the COVID-19 pandemic. Primary
care providers have grappled with substantial challenges
linked to heightened burnout levels during this
period.46,47 Lastly, it’s worth noting that both financial
Variable

Province

Guangdong

Inner Mongolia

Hunan

Sichuan

Guizhou

Shaanxi

Gansu

Institution type

Hospital

Village Clinic

Community Health Service Center/Station

Township Health Centers

Clinics

Sphygmomanometer type

Upper arm sphygmomanometer

Mercury sphygmomanometer

Arm cylinder sphygmomanometer

Wrist sphygmomanometer

Physician gender

Male

Female

CI, confidence interval.

Table 4: Generalized linear model analysis of factors influencing adherence t
and non-financial incentives might not adequately
acknowledge high-quality work.48 Drawing from our
findings, several key directions for future endeavors
emerge: 1) Incorporating optimal practices into the daily
routines of primary healthcare providers through sys-
tematic approaches49; 2) Providing feedback and mech-
anisms for improvement: offering primary healthcare
personnel feedback on their actual behaviors and aiding
them in recognizing gaps between knowledge and ac-
tion to enhance quality50; 3) Ensuring that social health
p-value Mean difference (95% CI)

(Reference)

0.65 −0.012 (−0.061, 0.038)

<0.0001 −0.094 (−0.13, −0.059)

0.004 −0.047 (−0.079, −0.015)

0.30 −0.024 (−0.070, 0.021)

0.46 0.014 (−0.023, 0.051)

0.001 −0.090 (−0.14, −0.039)

(Reference)

0.002 −0.046 (−0.075, −0.018)

0.002 −0.072 (−0.12, −0.026)

0.70 0.006 (−0.025, 0.038)

0.019 −0.051 (−0.078, −0.021)

(Reference)

0.67 −0.006 (−0.032, 0.021)

0.30 −0.023 (−0.067, 0.021)

<0.0001 −0.13 (−0.16, −0.087)

(Reference)

0.014 0.030 (0.006, 0.055)

o best practice in BPM (complete rate).
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insurance programs provide payments to healthcare
service providers to reward commendable performance
and outcomes.3

Our study showed that nearly half of the primary care
providers were still using mercury sphygmomanome-
ters instead of the guideline-recommended upper arm
sphygmomanometers. The type of sphygmomanometer
used was correlated with the providers’ BP measure-
ment practices. Mercury sphygmomanometers require
specialized clinical knowledge, manual dexterity, and
good hearing and vision, and are being phased out due
to concerns about mercury toxicity.51 Automatic and
semi-automatic devices are easier to use and provide
objective BP measurement, independent of the person
performing the measurement, and guidelines recom-
mend the use of upper-arm sphygmomanometers.52 The
continued use of mercury sphygmomanometers is likely
due to their long history of availability. There are no
reports of systematic replacement of mercury sphyg-
momanometers. Cost-effectiveness studies of the
system-level sphygmomanometer replacement may be
necessary to support future policy decisions.

Strengths and limitations
To the best of our knowledge, this study is the first to
use unannounced standardized patients to assess pri-
mary care providers’ adherence to BP screening and
measurement requirements. Compared to previous
studies that relied on methods like medical chart re-
views, patient surveys, and clinical vignettes to evaluate
clinician performance in blood pressure (BP) measure-
ments, the utilization of usp has significantly enhanced
the measurement validity, reliability, and compara-
bility.23,41 Additionally, the use of multiple tracer condi-
tions allows for a more comprehensive understanding
of primary care quality. Notably, there have been no
previous efforts to assess BP screening and measure-
ment practices in China at the national level.

This study has several limitations. Firstly, in order to
minimize potential detection of the USP, SPs were only
able to collect a limited amount of clinician information,
which restricted our ability to analyze factors that may
influence BP measurement practice. For example, there
was no information on clinician training and incentives.
Secondly, given the limitations of resources in this
study, we chose purposive sampling to ensure the in-
clusion of provinces with varying levels of socioeco-
nomic development. Our provincial sample
underrepresents those with high GDP per capita and
high life expectancy. Therefore, while our results can
accurately capture the quality of care in the selected
seven provinces, they may underestimate the national
quality. However, it’s important to note that our analysis
shows the quality in Guangdong (which belongs to the
category of highest GDP per capita and life expectancy)
does not significantly differ from the other provinces.
Additionally, due to resource constraints, we did not
www.thelancet.com Vol 43 February, 2024
interview or survey clinicians after USP visits to better
understand their practice behaviors. Finally, we did not
assign weights to each BP measurement step to gain a
more precise understanding. However, there is a lack of
evidence to determine the appropriate weights for each
step.

Conclusion
In conclusion, screening and measuring hypertension
in China’s primary care are inadequate and not stan-
dardized. Research and policy priorities should be given
to adopting, implementing, and maintaining guide-
recommended screening and measurement re-
quirements for hypertension.
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