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[bookmark: _Toc197892770]1 Introduction
[bookmark: _Toc197892771]1.1 Preface
This document outlines the planned analysis of the primary paper(s) from a randomized controlled trial assessing hypertension management in primary care. The trial compares self-monitored blood pressure, with or without telemonitoring, to usual care. The reported results will adhere to the strategy detailed here, while exploratory analyses may diverge, though still guided by these general principles. These guidelines are not meant to restrict exploratory work, such as determining cut-points for continuous variables or standard data transformations but aim to provide a consistent framework for analyzing and reporting trial findings.
The analysis strategy will be available upon request when the principal papers are submitted for journal publication. Suggestions for additional analyses by journal editors or referees will be carefully considered and, if conducted, will follow the principles outlined here. Any such contributions will be duly acknowledged. Deviations from the statistical analysis plan will be documented and justified in the trial’s final report. A qualified and experienced statistician will oversee the analysis to ensure data integrity, including implementing quality control procedures. 
[bookmark: _Toc197892772]1.2 Background
Currently, hypertension is a major cause of the onset and progression of cardiovascular and cerebrovascular diseases, posing a serious threat to human life and health and significantly affecting quality of life. It has become a pressing health issue that needs urgent attention. Against the backdrop of the "Healthy China 2030" national strategy, the "Mid-to-Long-Term Plan for the Prevention and Control of Chronic Diseases in China (2017-2025)" has been released, making chronic disease prevention and control a key focus of the "Healthy China 2030" strategy. Hypertension, as the most significant risk factor for cardiovascular diseases, is central to this effort. The use of internet technology for remote blood pressure management has emerged as a new trend and model in chronic disease management. With the support of internet-based remote communication technology, systematic, standardized, detailed, and effective management of chronic conditions such as hypertension can be achieved. This includes a wide range of aspects, such as online consultations, remote blood pressure monitoring, remote blood pressure assessments, medication guidance, dietary advice, health education, and follow-up care, forming a new trend and model in community-based chronic disease management. This study focuses on the differences in blood pressure reduction between remote monitoring and guidance, self-monitoring, and usual care treatment, providing new insights for cardiovascular specialists and family doctors in the management of hypertension.
[bookmark: _Toc197892773]2 Trial Design
This multi-center prospective study enrolled participants from December 2020 to December 2021 and followed them for over 24 months. It involved patients with primary hypertension treated in the cardiology departments of various hospitals in Qingdao, including The Affiliated Hospital of Qingdao University, the Affiliated Cardiovascular Hospital of Qingdao Universityw, Qingdao Beixin Minsheng Hospital, Qingdao Beitai Hospital, and Qingdao Ankang Hospital. Invited participants are informed that participation in the trial is entirely voluntary and that declining to participate will not affect the care they receive. Those who agree to participate will be asked to sign an informed consent form covering both trial participation and the use of their data for research purposes. Participants are also informed that they may withdraw from the trial at any time, without providing a reason and without any consequences for their medical care.
The study was an open-label, randomized controlled trial with automated outcome assessments.  The study was an open-label, randomized controlled trial with automated outcome assessments. It compared the effectiveness of remote blood pressure monitoring management with usual care and self-monitoring in hypertensive patients.
[bookmark: _Toc197892774]2.1 Objective
This study aims to compare whether remote monitoring and self-monitoring differ from usual care in terms of their effects on blood pressure reduction over an extended follow-up period, to provide robust data for future clinical decisions.  This study aims to compare whether remote monitoring and self-monitoring differ from usual care in terms of their effects on blood pressure reduction over an extended follow-up period, in order to provide robust data for future clinical decision-making. In addition, it examines whether different monitoring approaches lead to changes in lifestyle and medication use, and whether these changes are consistent across the three groups.
[bookmark: _Toc197892775]2.2 Study timeline
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[bookmark: _Toc197892776]2.3 Inclusion and Exclusion Criteria

	Inclusion criteria

	Aged between 18 and 75 years

	Clinical diagnosis of primary hypertension

	Ownership of a smartphone and proficiency in using it.

	Local residents with stable residence, able to complete follow-up visits

	Signed informed consent to participate in the study.

	Exclusion criteria

	Systolic blood pressure ≥180 mmHg and/or diastolic blood pressure ≥110 mm Hg.

	Arrhythmias (such as atrial fibrillation or atrioventricular block) that may interfere with the operation of electronic blood pressure monitors.

	History of acute cardiovascular diseases (such as acute myocardial infarction, acute heart failure, ischemic stroke, or hemorrhagic stroke) within the past three months.

	Severe heart valve disease, cardiomyopathy or chronic heart failure.

	Estimated glomerular filtration rate (eGFR) <30 mL/min/1.73 m².

	Severe diabetes with a glycated hemoglobin level >11%.

	terminal diseases, precluding follow-up due to limited life expectancy.

	Unable to provide informed consent due to incapacity (e.g., severe cognitive impairments, psychiatric disorders).

	Other diseases or disorders that may put the participant at risk if they participate in the study.

	Arm circumference >35 cm or <26 cm, preventing proper use of the existing blood pressure cuff.

	Pregnant or breastfeeding.

	Spouse or relatives have been included in the study.

	Participation in other clinical trials within 4 weeks before the start of this study.




[bookmark: _Toc197892777]2.4 Procedure
This study included three groups: remote, self-monitoring, and usual care group. Neither the participants nor the investigators were blinded to the group allocation. Participants were assessed for eligibility at the clinic, provided informed consent, and had their baseline clinical data and lab tests collected. The researchers used an automatic lottery program, which was uploaded to a cloud platform. After entering the patients' basic information, the program assigned them to groups in a 1:1:1 ratio using simple randomization. The system ensured that neither the researchers nor the participants could alter or predict the allocation. 
[bookmark: _Toc197892778]2.5 Intervention
All participants will receive training upon enrollment and will formally confirm the scheduled time and location of the first follow-up visit in writing. The time for subsequent follow-up visits will be confirmed at the end of each visit, with a follow-up interval of 3 months, continuing until 24 months. During each outpatient visit, blood pressure measurements will be taken with assistance from a dedicated research nurse. Experienced senior cardiologists will conduct consultations and blood pressure assessments at the outpatient clinic, make necessary medication adjustments, and provide health education. The research staff will assist in recording key indicators, such as office blood pressure, lifestyle changes, and medication use.
Remote group
[bookmark: _GoBack]Each participant in the remote group was provided with an automatic upper-arm oscillometric BP monitor (Maibobo, RBP-9801, Shenzhen, China) that uploaded data to a cloud platform, along with training on proper use of the monitor. Patients assigned to remote monitoring were provided with appropriately sized home blood pressure cuffs and instructed on proper usage for accurate measurements. Patients were required to measure their blood pressure at home three times each morning (within one hour of waking, on an empty stomach, before taking medication, and after urinating), with a one-minute interval between readings. During the first 3 months, they measured their blood pressure daily for 7 consecutive days (or at least three times per week if unable to complete daily measurements). During follow-up, patients with stable and well-controlled BP were asked to undergo measurements three fixed days per week (or at least once if they were unable to complete the required frequency). Patients with unstable or uncontrolled BP were advised to maintain daily measurements (or at least three times per week if daily measurements were not possible). Well-controlled BP was defined as having BP within the target range in at least three of the last five home-based self-monitored measurements, as determined by a clinic doctor during follow-up. After completing the measurements, the data was automatically uploaded. Patients were instructed to download the public version of the “Medical Home” app on their smartphones, with guidance provided on how to use it. The “cloud platform” automatically generated a blood pressure trend graph based on patients' daily morning measurements, organized by the measurement date. Designated medical staff logged into the platform at noon each day or accessed it through the medical staff version of the "Medical Home" app. If a patient's systolic BP was ≥ 135 mm Hg and/or diastolic BP was ≥ 85 mm Hg for two consecutive readings, an orange indicator was triggered. If a patient's systolic BP reached ≥175 mm Hg and/or diastolic BP ≥105 mm Hg in a single reading, a red indicator was displayed. In both cases, the physician immediately contacted the patient to enquire regarding the symptoms and assess their condition, with higher priority given to those with the red indicator. The physician provided remote guidance, which included lifestyle modifications, medication adjustments, recommendations for follow-up BP monitoring, or advice for clinic visits. Specific interventions were determined based on the condition of each patient. In addition, participants could reach out to the research team at any time for assistance with device use, follow-up scheduling, or health consultations, particularly during poor BP control or when they felt unwell. However, contacting a physician was at the discretion of the patient.
Additionally, researchers provided health education to patients via the "Medical Home" app, which included:(1) publishing two articles each week on hypertension management, covering topics such as diet, lifestyle guidance, drug side effects, and coping strategies; (2) hosting hypertension lectures biweekly and promptly notifying patients to watch. After watching, each patient automatically recorded their participation, aiding researchers in managing and sending reminders to those who missed the sessions; (3) for participants whose BP remained uncontrolled after 1 month of management, research staff initiated remote expert support via the app’s expert studio function, which was conducted by senior internal medicine physicians to provide timely and individualised guidance. These senior physicians conducted personalised assessments through video calls or phone consultations, asked patients regarding their symptoms, evaluated their BP, identified the cause of poor control, and provided tailored strategies. These strategies included psychological counselling, medication adjustments, dietary advice, physical activity recommendations, and sleep management. The physician also determined whether further in-person consultations were required. 
Self-monitoring group
Participants used the same blood pressure monitor as the remote group and followed the same measurement methods and frequency. They needed to record the results in a logbook to bring to follow-up visits for diagnosis and treatment, but the monitor did not have remote functionality. The follow-up frequency and methods were consistent with those of the remote-monitoring group, with participants receiving necessary medical guidance during outpatient visits.
Comparison
Usual care group
No intervention measures were taken, and patients were instructed to manage their blood pressure according to their own habits or local community management practices. In addition to the absence of home BP blood pressure monitoring data for physician evaluation, the follow-up procedures were identical to those in the other two groups.
BP targets and measurements
Blood pressure targets were defined as <140/80 mmHg for individuals with diabetes and <140/90 mmHg for others based on office measurements, and <135/75 mmHg and <135/85 mmHg respectively for home self-monitoring. Failure to meet these criteria was classified as uncontrolled BP. 
Medication guidance
Medication guidance was based on the 2018 ESC Guidelines for Hypertension. Among the combination therapies, single-pill combinations (SPCs) were included, as outlined below: For patients with blood pressure between 140/90 mmHg and 160/100 mmHg, monotherapy or low-dose single-pill combinations were recommended. For elderly patients, dose adjustments were made as needed, with usual care doses considered if blood pressure control remained inadequate. For patients with blood pressure exceeding 160/100 mmHg, initial therapy involved combination antihypertensive treatment, with SPCs recommended. Once blood pressure targets (below 140/90 mmHg) were achieved, the current regimen was maintained. For those whose blood pressure remained uncontrolled with monotherapy, combination therapy was prioritized over increasing the monotherapy dose.
[bookmark: _Toc197892779]3 Distribution of Devices
Participants recruited for the study will receive training on how to use home electronic blood pressure monitors from professional staff. Patients in the remote monitoring group will receive training on the same day they receive their devices, arranged by the research office staff for remote blood pressure management. The self-monitoring group will receive electronic blood pressure monitors, but the remote function will not be activated during the study. Patients in the usual care group will not receive blood pressure monitors during the study; however, self-monitoring group and usual care group patients will participate in regular community blood pressure management training.
Once a batch of patients is documented at each participating community center, they will contact the research office to schedule training for the remote group, and then notify the patients. The research office will arrange for technical staff to assist in guiding patients through identity verification, device binding, and device collection, as well as training them on how to use the remote blood pressure monitors and how to download, install, and use the "Yijia Yida Zhangben APP" or the "Yijia Yiyun" mini-program.
Notes:
1. Remote blood pressure training is only for patients in the remote group; self-monitoring group and usual care group patients cannot participate.
2. Remote group patients are required to bring their own smartphones to the training, and if possible, download the Yijia Yida Zhangben APP on-site.
3. Training sessions for each group are scheduled on different dates. Before training, fill out the follow-up appointment form for the first day of outpatient visits, spacing the follow-up times for patients over different dates to distribute the workload. Remote group patients will fill out the "Group A Follow-Up Appointment Form," self-monitoring group patients will fill out the "Group B Follow-Up Appointment Form," and usual care group patients will fill out the "Group C Follow-Up Appointment Form" (see Appendices 2, 3, and 4).
4. At the end of the training, distribute the completed "Follow-Up Appointment Form" to the patients.
[bookmark: _Toc197892780]4 Telephone Follow-Up and Health Education
[bookmark: _Toc197892781]4.1 Telephone Follow-Up
Remote Group: Staff at the study center are required to check the pending management page of the patient management system daily between 8:00 AM and 12:00 PM. Telephone follow-ups should be conducted for patients flagged with red or orange alerts on the same day, with priority given to those with red alerts. If necessary, patients may be asked to visit the study site for in-person consultation.
Self-monitoring Group: No specific requirements; management can follow local community hypertension protocols. There were no restrictions on medical consultations or visits initiated by participants.
Usual care Group: No specific requirements; management can follow local community hypertension protocols.
[bookmark: _Toc197892782]4.2 Health Education & Expert Q&A
Remote Group: a. Before leaving the hospital after their first consultation, patients should be informed to promptly view and learn from the health education section of the public version of the APP. b. For patients whose blood pressure remains uncontrolled after one month of management, doctors should seek remote support from experts through the expert studio function of the doctor’s version of the APP. The research office will invite experts to provide timely remote guidance.
self-monitoring Group: No specific requirements; management can proceed as usual.
usual care group：No specific requirements; management can proceed as usual.
[bookmark: _Toc197892783]4.3 Outpatient Follow-Up
[bookmark: _Toc197892784]4.3.1 Follow-Up Schedule
The follow-up on the last day of the 3rd month: The date for this follow-up is confirmed with the patient during the group training using the corresponding group "Follow-Up Appointment Form." Follow-ups on the last days of the 6th, 9th, 12th, 15th, 18th, 241th, 24st months: The date for these follow-ups is determined by the doctor during the previous outpatient visit with the patient.
[bookmark: _Toc197892785]4.3.2 Outpatient Blood Pressure Measurement
Blood pressure measurements in the outpatient setting are to be conducted using the ‘Omron’ office upper arm blood pressure monitor 1120U along with the identity verification device, and the measurement data will be automatically uploaded to the platform. Patients must swipe their ID card or medical insurance card before measurement, and the card must be swiped before each measurement; therefore, if three measurements are taken, the card must be swiped three times. If not, the measurement results will not be uploaded to the patient management center.
Participants were instructed to rest quietly for at least 5 minutes prior to measurement. They were advised to avoid exercise for at least 30 minutes before the measurement. If needed, participants were asked to empty their bladder before the procedure.
Blood pressure was measured in the seated position, using the upper arm, with the arm supported at heart level. Clothing on the arm where the cuff was placed was removed. Rolling up sleeves was avoided to prevent a tourniquet effect.
At the first visit, blood pressure was measured in both arms. The arm with the higher reading was selected for subsequent measurements.
Three consecutive readings were taken at 1–2minute intervals. If the difference between any two readings of systolic or diastolic blood pressure exceeded 10 mmHg, an additional measurement was performed.
Pulse rate was recorded simultaneously with each blood pressure measurement.

[bookmark: _Toc197892786]4.3.3 Outpatient Follow-Up Records
A "Outpatient Follow-Up" record should be documented in the patient management center of the platform on the day of the follow-up. If the consultation room cannot access the internet, the outpatient follow-up record can first be documented in the "Clinical Application Research Case Report Form for Remote Blood Pressure Management" and later entered online.
[bookmark: _Toc197892787]4.4 Feasibility Questionnaire Survey
On the first day of enrollment and during the outpatient follow-up on the last day of the 24st month, remote group patients should be guided to complete "Feasibility Survey for Remote Blood Pressure Management 1" and "Feasibility Survey for Remote Blood Pressure Management 2," as detailed in the attachments. (Appendix Ⅰ, Ⅱ)
[bookmark: _Toc197892788]5 Document Preservation, Organization, and Archiving
During the trial period, the following forms should be completed, as detailed in Attachments One, Two, and Three:
"Feasibility Survey for Large-Scale Remote Blood Pressure Management Based on 'Cloud-Shared Intelligent Cabinet 1'"
"Feasibility Survey for Large-Scale Remote Blood Pressure Management Based on 'Cloud-Shared Intelligent Cabinet 2'"
"Clinical Application Research Case Report Form for Remote Blood Pressure Management"
[bookmark: _Toc197892789]6 Outcome
[bookmark: _Toc197892790]6.1 Primary outcome
The primary outcome was office-measured systolic BP at 24 months, which served as the key indicator for assessing treatment effects and BP control. 
Outcome measures are assessed at baseline and every 3 months during follow-ups by the research team in the patients' own practice. Data will be collected using paper questionnaires. Please refer to Appendix III for the table of the outcomes assessment schedule.
Three measurements of BP are taken at baseline and each follow up visit. The mean of the 2nd and 3rd BP readings will be used in the primary outcome assessment.
[bookmark: _Toc197892791]6.2 Secondary Outcome Measures
Secondary outcomes included BP levels, BP reduction, and changes in target BP attainment rate at 6, 12, and 24 months. Additionally, changes in parameters such as smoking, alcohol consumption, sleep duration, anxiety, salt intake, body mass index (BMI), and medication use at 24 months were assessed. 
Questionnaire
The follow-up collects data on alcohol consumption, diet, exercise, and smoking through a questionnaire.
(A) Adherence
Are you currently taking your medication regularly and on schedule?  │ Yes│ No
(B) Economic Impact
Current expenses for hypertension treatment: approximately ______ yuan/month
Have you ever been hospitalized due to hypertension-related complications (such as cardiovascular, cerebrovascular, or kidney diseases)?  │ Yes │ No
If yes, please indicate the approximate hospitalization costs: approximately ______ yuan
(C) Lifestyle and Quality of Life
What is your drinking status? ( )
① Drink daily (≥ 2 taels) ② Drink daily (< 2 taels) ③ Drink occasionally (every few days) ④ Drink rarely ⑤ Do not drink
What is your smoking status? ( )
① Smoke daily, over 10 cigarettes ② Smoke daily, 5-10 cigarettes ③ Smoke daily, fewer than 5 cigarettes ④ Do not smoke
How much salt do you consume daily? ( )
(Note: A full soda bottle cap is approximately 10 grams; a full beer bottle cap is approximately 4 grams)
① ≤ 6 grams ② 6-12 grams ③ > 12 grams
How many hours do you sleep each night? ( )
① Less than 4 hours ② 4-8 hours ③ More than 8 hours
Do you feel mentally stressed, excited, or agitated? ( )
① Often ② Sometimes ③ Never
What is your average weekly exercise frequency? ( )
① More than 5 times a week ② 3-5 times a week ③ 2-3 times a week ④ Once a week ⑤ Do not exercise
How long do you exercise each time? ( )
① ≤ 30 minutes ② 30-60 minutes ③ ≥ 60 minutes ④ Unsure
[bookmark: _Toc197892792]7 Sample Size
Referring to the results of the TASMINH-4 study, 298 cases per group were needed to detect a 5 mm Hg systolic blood pressure difference between groups with 90% power and an adjusted alpha of 0.017 (bilateral) for a two-by-two comparison of the three groups. This calculation was based on a common standard deviation of 17 mm Hg and a three-factor pairwise comparison. Considering a 15% dropout rate, 350 participants were needed in each group, resulting in a total sample size of 1050 participants
[bookmark: _Toc197892793]8 Randomization Method
At the clinic, eligibility was established, informed consent was obtained from participants, and their baseline clinical data and laboratory tests were collected. Researchers developed an automatic lottery program and uploaded it to the "cloud platform". After inputting the patients' basic information into the platform, the program randomly assigned them to different groups through a lottery-based method. Patient throughput from screening through randomisation, follow up and analysis will be presented in a CONSORT flow chart and include reasons for withdrawal.
[bookmark: _Toc197892794]9 Participant Characteristics
Baseline characteristics of the patients—including demographics, duration of hypertension, past medical history, height, weight, waist circumference, blood pressure, history of cardiovascular disease (CVD), current antihypertensive medications, anxiety, lifestyle, and medication adherence—will be reported for the three randomized groups. Additionally, laboratory test results will include WBC, RBC, HGB, PLT, urinary leukocytes, urine occult blood, urine protein, ALT, AST, blood urea nitrogen (BUN), GGT, lactate dehydrogenase (LDH), creatinine (Cr), creatine kinase MB (CKMB), total cholesterol (TC), triglycerides (TG), high-density lipoprotein cholesterol (HDL-c), low-density lipoprotein cholesterol (LDL-c), glucose (GLU), and uric acid (UA).
[bookmark: _Toc197892795]10 Definition of population for analysis
All participants who enter the randomization will be included in the analysis to the fullest extent possible, while those with missing data that cannot be imputed will be excluded.
[bookmark: _Toc197892796]11 Data Monitoring Committee and Interim Analyses
The trial evaluates a management method rather than a medicinal product, and termination is not expected unless advised by the Data Monitoring Committee (DMC) due to a series of Suspected Unexpected Serious Adverse Reactions (SUSARs).
No interim analysis was planned in the protocol
Handling missing data and unrealistic data
If one reading is missing during a follow-up, the remaining two blood pressure values will be used for analysis. Data missing due to consecutive missed visits will be strictly excluded. For non-consecutive missing data, nearest neighbor interpolation will be employed. Continuous missing data will also be excluded. During follow-up visits, attention will be given to screening for outliers and addressing them immediately. If one outlier is identified during data processing, it will be excluded. If two outliers are found, the entire follow-up record will be discarded. 
[bookmark: _Toc197892797][bookmark: _TOC_250006]12 Statistical analysis
Statistical analysis was performed using SPSS software (version 22.0). The analyses were performed on an intention-to-treat basis. Continuous variables are expressed as mean ± standard deviation (x ± s), and one-way analysis of variance (ANOVA) was used for comparisons between groups. Count data are expressed as cases (%), and chi-square or Fisher's exact test was used for comparisons among groups. For non-continuous missing data, nearest neighbor interpolation was used. To better compare the differences in the antihypertensive effects among the three groups, a linear mixed-effects model was used. The model was adjusted for baseline BP, healthcare institutions, and target BP levels to accurately assess treatment effects and control for individual differences. Subgroup analyses were conducted to assess whether treatment effects differed according to predefined baseline characteristics, including sex, age, baseline systolic blood pressure (SBP), body mass index (BMI), diabetes status, anxiety, and sleep duration. There was a statistically significant difference (p < 0.05) between the two groups. In this study, we controlled for the risk of Type I error from multiple comparisons using Bonferroni correction, applying p < 0.0167 as the significance level for between-group comparisons.
[bookmark: _Toc197892798]12.1Primary Analysis
A mixed-effects model will be applied to the data, using systolic blood pressure at 6, 12, 24 months of follow-up as the dependent variable. The model adjusted for baseline blood pressure, healthcare institution, and target blood pressure levels to accurately assess treatment effects and control for individual differences. Adjusted mean differences in systolic blood pressure between the randomized groups at 12 months, along with 95% confidence intervals and p-values, will be calculated for the following comparisons:
Remote group versus usual care group(control)
self-monitoring group with usual care group(control)
Remote group versus self-monitoring group
[bookmark: _Toc197892799]12.2 Secondary analysed
Data on BMI, Hours of sleep, Salt intake, mental stress, smoking, and alcohol consumption will be collected through questionnaires and included in the final analysis. The number and percentage of participants experiencing each outcome will be presented by group at each time point.Current medication will be analysed by drug class and overall. The use of combination antihypertensive therapy will also be included in the analysis.
[bookmark: _TOC_250004][bookmark: _Toc197892800]12.3 Subgroup Analyses
The following subgroup analyses will be conducted with respect to the primary outcome only. The results for all subgroup analyses will be reported in a forest plot, along with the overall treatment effect. In addition to the effect size and 95% CI for the treatment effect in each level of subgroup, the P value for the interaction term will be reported.
(i) Age (two categories split at median)
(ii) Sex(male/Female)
(iii) Baseline SBP (140-160; ≥160 mm Hg)
(iv) History of DM
(v) BMI (<25,25-30,>30, kg/m2)
(vi) Anxiety
(vii) Hours of sleep
[bookmark: _TOC_250002][bookmark: _Toc197892801]13 Safety Analysis
Serious adverse events for the entire population will be recorded, although their occurrence is expected to be infrequent. No statistical comparisons will be made with these data.
[bookmark: _Toc197892802][bookmark: _TOC_250001]14 Ethical considerations
The study will be conducted in accordance with the ethical principles outlined in the Declaration of Helsinki and relevant local regulations. The study protocol was reviewed and approved by the Ethics Committee of the Qingdao University Affiliated Cardiovascular Hospital (approval number: 2019-01-01).
No minors or individuals lacking decision-making capacity will be enrolled in this study. The intervention poses no significant risk to participants. However, as self-monitoring and alerts may potentially cause anxiety in some individuals, telephone consultation services are available to provide support and answer participant concerns. All participants will provide written informed consent prior to enrollment, and they are free to withdraw from the study at any time without penalty or impact on their medical care.
[bookmark: _Toc197892803]15 Changes to protocol or previous versions of SAP
All changes from the protocol or from previous versions of the stats plan will be detailed in the report.
Due to the impact of the COVID-19 pandemic, the initiation and recruitment phases of the study were delayed, and the intervention was eventually completed in June 2023. To mitigate potential disruptions caused by strict pandemic control measures, a flexible follow-up window of up to three weeks beyond the scheduled date was permitted, but only during periods of stringent public health restrictions. This strategy aimed to reduce the impact of pandemic-related constraints on participant adherence and ensure data completeness.
In the initial design of the study, a daily dietary fat intake survey was included but later removed due to difficulties in quantification. Additionally, medication adherence was assessed using a self-reported questionnaire: “Are you currently taking your medication regularly and on schedule? │ Yes │ No”. However, this method relied solely on participants’ self-reporting, which may lead to overestimation due to factors such as social desirability or a desire not to disappoint healthcare providers. The binary response format did not capture specific reasons for non-adherence (e.g., forgetfulness, side effects, financial constraints) and could not distinguish between occasional missed doses and complete discontinuation. Furthermore, the data could not be objectively verified; therefore, this assessment was also excluded from the final analysis. Similarly, in the original study design, participants' physical activity was assessed via a questionnaire, including the number of exercise days per week, duration per session, and type of activity. However, due to the wide variety of exercise types reported and the lack of detailed categorization for each activity, it was not possible to accurately quantify the total amount of physical activity. As a result, this variable was not included in the final analysis. The limitation reduced the comparability and reliability of the physical activity data across participants. Due to limitations in the questionnaire design, we did not collect sufficiently detailed or consistent data on medication dosages, thus we were unable to provide a comparative analysis of this aspect.

[bookmark: _Toc197892804]16 Appendices
Appendix Ⅰ
Feasibility Survey on Remote Blood Pressure Management Platform (1)
(To be filled out by patients at the time of enrollment)
Name: ________  Gender: ________  Contact: ________  Date: ________
1. Have you previously heard about remote blood pressure management outside of the hospital?  
□ Yes □ No  
If yes, do you think this method can help control your blood pressure?  
□ Yes □ No □ Uncertain
2. Each time you measure your blood pressure at home, the doctor can remotely view the results. Do you think this method helps better control your blood pressure?  
□ Yes □ No □ Uncertain
3. When there is an abnormal fluctuation in your blood pressure that exceeds the safe range, the system will automatically reminding you to pay attention to blood pressure control. Do you think this method helps better control your blood pressure?  
□ Yes □ No □ Uncertain
4. When the doctor sees through the remote blood pressure management platform that your blood pressure control does not meet the required standards, they will proactively contact you to understand your health condition. Do you think this method helps in controlling your blood pressure?  
□ Yes □ No □ Uncertain
5. The mobile app of the remote blood pressure management platform provides health knowledge and expert lectures on hypertension. Do you think this method helps in gaining a better understanding of hypertension-related knowledge?  
□ Yes □ No □ Uncertain
6. Through the remote blood pressure management platform, doctors can timely understand your blood pressure fluctuations and develop a better treatment plan. Do you think this helps in controlling your blood pressure?  
□ Yes □ No  
If yes, would you be willing to pay a certain fee?  
□ Yes □ No  
If yes, how much are you willing to pay annually?  
□ 100-200 RMB/year □ 200-300 RMB/year □ 300-500 RMB/year □ 500-800 RMB/year
7. If remote blood pressure management helps control your blood pressure, and you do not yet own a remote electronic blood pressure monitor, would you be willing to purchase one at your own expense?  
□ Yes □ No  
If yes, what is the maximum amount you are willing to pay for it?  
□ 300-400 RMB □ 400-500 RMB □ 500-600 RMB

Appendix Ⅱ
Feasibility Survey on Remote Blood Pressure Management Platform (2)
(To be filled out by patients during the 24th-month follow-up)
Name: ________  Gender: ________  Contact: ________  Date: ________
1. After 24 months of remote blood pressure monitoring and management, compared to the traditional management model, which one do you think helps better control your blood pressure?  
□ Remote model □ Traditional model □ Uncertain
2. Each time you measure your blood pressure at home, the doctor can remotely view the results. Do you think this method helps better control your blood pressure?  
□ Yes □ No □ Uncertain
3. When there is an abnormal fluctuation in your blood pressure that exceeds the safe range, the system will automatically reminding you to pay attention to blood pressure control. Do you think this method helps better control your blood pressure?  
□ Yes □ No □ Uncertain
4. When the doctor sees through the remote blood pressure management platform that your blood pressure control does not meet the required standards, they will proactively contact you to understand your health condition. Do you think this method helps in controlling your blood pressure?  
□ Yes □ No □ Uncertain
5. The mobile app of the remote blood pressure management platform provides health knowledge and expert lectures on hypertension. Do you think this method helps in gaining a better understanding of hypertension-related knowledge?  
□ Yes □ No □ Uncertain
6. Through the remote blood pressure management platform, doctors can timely understand your blood pressure fluctuations and develop a better treatment plan. Do you think this helps in controlling your blood pressure?  
□ Yes □ No  
If yes, would you be willing to pay a certain fee?  
□ Yes □ No  
If yes, how much are you willing to pay annually?  
□ 100-200 RMB/year □ 200-300 RMB/year □ 300-500 RMB/year □ 500-800 RMB/year
7. If remote blood pressure management helps control your blood pressure, and you do not yet own a remote electronic blood pressure monitor, would you be willing to purchase one at your own expense?  
□ Yes □ No  
If yes, what is the maximum amount you are willing to pay for it?  
□ 300-400 RMB □ 400-500 RMB □ 500-600 RMB
8. Do you think remote blood pressure management can effectively improve your initiative in measuring your blood pressure?  
□ Yes □ No □ Uncertain
9. The mobile app of the remote blood pressure management platform provides functions such as the latest medical advice, measurement center, health education, doctor-patient interaction, expert consultation, and health settings. Are you using these functions?  
□ Yes □ No  
If yes, do you find these functions simple and practical?  
□ Practical □ Average □ Not practical
10.  What additional features would you like the remote blood pressure management platform to offer?
Appendix Ⅲ
Follow-up Data (3M ±3D) 
Date：  
Home Blood Pressure Measurement Records
1. Are there home blood pressure monitoring records? ………… Yes / No  
For the regular group and self-monitoring group, if "Yes", please collect the home blood pressure record sheet.
Physical Examination  
1. Height: _____ cm  2. Weight: _____ kg  3. Waist circumference: _____ cm  
Blood Pressure (BP) and Pulse (PR)
	Serial No.
	Systolic Pressure (mmHg)
	Diastolic Pressure
	Pulse (beats/min)

	First measurement
	
	
	

	Second measurement
	
	
	

	Third measurement
	
	
	



Medication Information 
1. Hypertension Medication  
	Serial No
	Medication Name
	Dosage and Administration

	1
	
	

	2
	
	

	3
	
	

	4
	
	




Other Disease Medication
	Serial No
	Medication Name
	Dosage and Administration

	1
	
	

	2
	
	



Compliance
Are you able to consciously comply with the current treatment and follow-up plan? ………… Yes / No  
Lifestyle and Quality of Life Improvement 
1. Your drinking habits ( ):  
① Drink daily (≥2 liang) ② Drink daily (<2 liang) ③ Drink occasionally ④ Drink rarely ⑤ Do not drink  
2. Your smoking habits ( ):  
① Smoke more than 10 cigarettes daily ② Smoke 5-10 cigarettes daily ③ Smoke less than 5 cigarettes daily ④ Do not smoke  
3. Your daily salt intake ( ) (Note: A full cola bottle cap contains exactly 10 grams, a full beer bottle cap contains exactly 4 grams):  
① ≤6 grams ② 6-12 grams ③ >12 grams  
4. Compared to your previous daily salt intake during treatment ( ):  
① Increased ② Decreased ③ Same  
5. Your daily fat intake ( ):  
① High ② Moderate ③ Low ④ Unsure  
6. Your average daily sleep duration ( ):  
① Less than 4 hours ② 4-8 hours ③ More than 8 hours  
7. Do you feel mentally stressed, excited, or agitated ( ):  
① Often ② Sometimes ③ Never  
8. Average weekly exercise frequency ( ):  
① More than 5 times per week ② 3-5 times per week ③ 2-3 times per week ④ Once per week ⑤ Do not exercise  
9. Duration of each exercise session ( ):  
① ≤30 minutes ② 30-60 minutes ③ ≥60 minutes ④ Unsure  
10. Types of exercise ( ) (You can select multiple):  
① Martial arts, swordplay ② Table tennis, badminton ③ Climbing stairs ④ Running  
⑤ Walking ⑥ Dancing ⑦ Shuttlecock kicking ⑧ Hiking ⑨ Others:  
MACE Events  
Including non-fatal acute myocardial infarction, non-fatal stroke, hospitalization for unstable angina, hospitalization for worsening heart failure, arterial revascularization, cardiovascular-related death.  
1. Has a MACE event occurred? ………… Yes / No  
If "Yes", please specify the details:  
Event name: ___________ Date: ___________  
Event name: ___________ Date: ___________  
Withdrawal or Discontinuation of the Study ………… Yes / No  
If "Yes", please specify the reason: ___________  
Next Follow-up Date: ___________  
Researcher Signature: ___________
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