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A transitional care intervention for hypertension control for older people with diabetes: 

a cluster randomised controlled trial 

 

Abstract 

Aims: To evaluate the effect of a nurse-coordinated hospital-initiated transitional care program 

on hypertension control for older people with diabetes in China. 

Design: A cluster randomised controlled trial.  

Methods: A total of 10 wards (clusters) of four acute care hospitals participated in the trial. 

They were randomly assigned to the intervention group or the control group. A total of 270 

participants (135 in each group) were recruited from these wards. Data were collected between 

June 2016 and June 2017. Participants in the intervention group received a 6-month hospital to 

home transitional care program coordinated by discharge nurses and community nurses. The 

program comprised self-management education, lifestyle changes, individualised medication 

treatment, structured telephone support and primary care visits. Outcomes were measured at 

baseline, three months and six months from the baseline.  

Results: The mean age was 70.9 (SD = 5.8) years and 55% of participants were male. The 

intervention group demonstrated a statistically significant decrease of mean systolic blood 

pressure of 10.7 mmHg and mean diastolic blood pressure of 4.1 mmHg compared to the 

control group. The findings also demonstrated significant improvements in HbA1c, 

hypertension knowledge, diabetes knowledge, treatment adherence, quality of life, hospital 

readmission and emergency department visits in the intervention group compared to the control 

group. However, no significant differences in adverse events were observed between the two 

groups.   
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Conclusions: A hospital-initiated and nurse-coordinated transitional care intervention 

improves hypertension control and reduces hospital readmissions for older people with 

diabetes.  

Impact: Lack hospital to home transitional care for hospitalised older people with hypertension 

and diabetes can result in high readmission rates and emergency department visits. A hospital-

initiated and nurse-coordinated transitional care intervention built on collaboration between 

acute care hospitals and community health centres result in improved hypertension control and 

reduced readmissions for older people with diabetes and other chronic conditions. An 

integrated and well-coordinated care services between acute care hospitals and community 

health centres can strengthen the primary care approach to supporting self-management of 

hypertension, diabetes and other ageing associated health conditions for community-dwelling 

older people. 

Trial registration: The trial was registered with the Australia New Zealand Clinical Trials 

Registry (ID: ACTRN12617001352392). 

Keywords: Cluster randomised controlled trial, Diabetes, Hypertension, Integrated care, 

Primary care, Nurse coordinator, Transitional care  
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INTRODUCTION 

Globally, hypertension affects up to 83% of older people living with type 2 diabetes  (Griffith 

et al. 2019). The presence of diabetes makes it more difficult to control hypertension (Bushnik 

et al. 2018, de Boer et al. 2017). Older people with coexistence of these conditions have 3.67 

times higher odds of developing frailty (Lee et al. 2017), and frailty affects older people’ self-

care capabilities by which they are more vulnerable to poor treatment outcomes, side effects 

and complications  (American Diabetes Association 2019, Kirkman et al. 2012). Studies reveal 

that uncontrolled hypertension and associated complications are the main risk factor that leads 

to hospital readmission of older people with diabetes (Liu et al. 2017). Hence evidence is 

needed on how to reduce this burden on hospital systems through strengthening care provision 

in primary care and improving collaboration between hospital and primary care. 

 

BACKGROUND  

Hypertension and diabetes share risk factors and show synergetic effects on life-threatening 

complications such as stroke, myocardial infarction and renal failure (de Boer et al. 2017). The 

prevalence of these diseases has increased significantly across the globe, and two thirds of the 

population with hypertension reside in low- and middle-income countries (World Health 

Organization 2019). While hypertension prevalence declined by 2.6% in high income countries 

between 2000-2010, it increased by 7.7% in low- and middle-income countries including China 

(Mills et al. 2016).  

      Chronic disease, including hypertension and diabetes, requires long term supervision, 

monitoring, and care (Reynolds et al. 2018). These characteristics make primary healthcare 

system the most suitable environment to effectively manage and care for people with chronic 

conditions. Healthcare systems in China are structured at three levels: community health 

centres, secondary hospitals and tertiary hospitals (Feng et al. 2017). Primary health care 
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provided by community health centres is underdeveloped and care services and resources for 

older people to manage their chronic health conditions are lacking (Wang et al. 2016, Qian et 

al. 2017). Therefore, older people with diabetes and hypertension usually attend the specialist 

clinics in secondary and tertiary hospitals to gain treatment for these conditions without the 

involvement of GPs and community nurses (Qian et al. 2017). Patients in specialist outpatient 

clinics mainly receive pharmacological treatment from medical specialists in a brief 

consultation and lifestyle change education for self-care is largely overlooked (Wu and Lam 

2016).  

The lack of a primary care approach to improving self-management and ensuring access to 

treatment in low- and middle-income countries with rapidly ageing populations is attributed as 

one cause of this global disease disparity (Mills et al. 2016, World Health Organization 2016). 

China possesses one third of all adults on the globe living with diabetes (World Health 

Organisation 2014). This suggests a large proportion of older Chinese are living with the 

coexistence of hypertension and diabetes. However, hypertension treatment and control rates 

in China are only 34% and 8% respectively (Li et al. 2016) which is far below the rates of 56% 

and 28% in high income countries (Mills et al. 2016, World Health Organization 2016).  

A body of evidence reveals a range of effective non-pharmacological and pharmacological 

interventions to improve hypertension control. A meta-analysis by Chen et al. (2015) revealed 

a 0.16 mmHg reduction on systolic blood pressure (SBP) and a 0.27 mmHg reduction of 

diastolic blood pressure (DBP) through lifestyle modifications to caloric intake and physical 

activity in patients with the coexistence of hypertension and diabetes. A systematic review and 

meta-analysis by Wu et al. (2010) found that telephone follow-up is effective to monitor 

selfcare for patients with hypertension and diabetes. This follow-up support is more effective 

if phone conversations between health professionals and participants are interactive, frequent 

and based on participants’ needs. Older people often require timely titration of pharmacological 
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treatment for hypertension and diabetes to optimise outcomes and minimise adverse effects 

(American Diabetes Association 2019, Kirkman et al. 2012). Allen and colleagues (2011) 

found that regular meetings in community settings between patients with hypertension and 

diabetes and health professionals that involve goal setting and action planning significantly 

reduces SBP (-6.2 mmHg).  

 

THE STUDY 

Aim 

The aim of the study was to evaluate the effect of a nurse-coordinated hospital-initiated 

transitional care intervention on hypertension control for older people with diabetes in China.  

 

Study design 

A single blinded cluster randomised controlled trial was applied to address the aim while 

minimising the risk of contamination between intervention and control groups. This study is 

reported using the CONSORT 2010 checklist for a randomised trial (see Supplementary 1). 

The trial was registered with the Australia New Zealand Clinical Trials Registry (ID: 

ACTRN12617001352392). 

 

Ethical considerations 

The study was built on the partnership between XX University in Australia and the Health and 

Family Planning Commission of XX Province, China. Ethics approvals were gained from the 

XX Clinical Human Research Ethics Committee in Australia (reference no. XX; blind for peer 

review) and the Department of Scientific Research Management at the Health and Family 

Planning Commission of XX Province, China. During recruitment, potential participants were 
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informed that they could freely choose or refuse to participate in the study. Confidentiality was 

ensured by using a unique numerical code for each participating ward and each participant.  

 

Study settings, randomisation and participants 

All 11 public hospitals providing cardiovascular and geriatric inpatient care services in the city 

of XX, China were eligible to participate in the study. Based on the sample size calculation, 

two secondary hospitals and two tertiary hospitals were randomly selected to represent these 

hospitals (Authors 20XX). Two wards in each secondary hospital and three wards in each 

tertiary hospital participated in the study. Each ward was viewed as a cluster and was randomly 

assigned to either the intervention group or the control group using computer-generated random 

number allocation with the ratio of 1:1. Participating wards were stratified by secondary and 

tertiary hospitals to ensure the equivalence of the intervention and control groups. The 

randomisation was performed by an independent person outside of the project. Six community 

health centres were chosen as they had already established networks with the selected hospitals 

in continuing medical education and training programs, and they provided chronic disease 

management services to the citizens in the city funded by the Chinese Government.  

    Participants were recruited from these wards if they met these conditions: (1) uncontrolled 

hypertension at admission; (2) diagnosis of type 2 diabetes; (3) aged 60 years or over; (4) being 

discharged to home; (5) without cognitive impairment; (6) able to perform self-care; and (7) 

eligible to receive care services from one of the six community health centres in the study. 

Recruitment posters were displayed in patient activity rooms of participating wards. An 

information pack was available on a table under the poster for potential participants to view. 

Interested participants were asked to express their interest in participating via a response slip 

placed into a drop box in each ward. On receiving the response slip, a research recruiter 

contacted the patient to confirm their eligibility to participate. One of the project team members 
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(XX) contacted participants to obtain informed consent. The randomisation of the study is 

illustrated in Figure 1. 

[Insert Figure 1 about here] 

Intervention 

The integrated care model developed by The MacColl Centre for Health Care Innovation in the 

USA was adapted as a framework to inform the intervention design of the present study 

(Improving Chronic Illness Care 2006). This model describes how the integration of care 

services across different levels of health care facilities (system factors) and collaboration 

among health professionals (service provider factors) can inform and activate patients to 

manage their health conditions at home (individual factors). This model has been proven 

effective (Wagner 1998) and a recent meta-review of systematic reviews supports the 

effectiveness of an integrated care model on improved quality of life, reduced hospital-

readmission and enhanced patient satisfaction (Martínez-González et al. 2014).  

 

    In our study, interventions that targeted health care system factors were (1) a two-way 

referral: (1a) hospital-initiated referral for participants to receive post-discharge support from 

one of the six community health centres for six months coordinated by the patient’s discharge 

nurse; and (1b) referring the patient to specialist clinics for timely medication adjustment when 

it was needed by the GP and coordinated by the community nurse. Interventions that targeted 

service provider factors comprised (2) individualised discharge education in hospital by the in-

charge nurse, (3) an individualised medication treatment plan by the medical specialist prior to 

discharge; and (4) six months post-discharge support provided by GPs and community nurses 

at the community health centre. Interventions activating participants to be informed and 

proactive individuals taking charge of their own care at home included (5) goal setting and 
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action planning. The interventions are summarised in Table 1. Details of the program design 

are described in a study protocol paper (Authors 20XX). 

[Insert Table 1 about here] 

Usual care 

Participants in the control group received routine discharge education in hospital which was a 

short discussion provided by the patient’s in-charge nurse regarding medications, medication 

side effects and their outpatient clinical appointments. Routine follow-up at the outpatient 

clinic of the hospital was provided at three months and six months. 

 

Outcome measures 

The primary outcome was (1) SBP at six months follow-up adjusted for the baseline value. 

Blood pressure was measured by digital blood pressure monitors three times with 5-minute 

intervals on the participant’s right arm in a seated position. The average of the three blood 

pressure readings was calculated as the final blood pressure at each time point. Secondary 

outcomes included: (2) hypertension and diabetes-related health knowledge, (3) medication 

and health lifestyle adherence, (4) HbA1c, (5) quality of life, and (6) the incidence of adverse 

events and complications. 

    At completion of the trial, patients in the intervention group were asked to respond to two 

open-ended questions: (1) Are you satisfied with the follow-up care provided by the GP and 

community nurse in the community health centre?; and (2) Did you encounter any difficulties 

with care from the community health centre after discharge? 

 

Validity, reliability and rigour 

Hypertension and diabetes-related health knowledge were measured using the Hypertension 

Knowledge Level Scale (HK-LS) (Erkoc et al. 2012) and the Diabetes Knowledge 
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Questionnaire (DKQ) (Hu et al. 2013). The HK-LS consists of 22 items that examine 

knowledge about hypertension in 6 dimensions: definition, treatment, drug compliance, 

lifestyle, diet and complications. The Chinese version of HK-LS shows an accepted validity 

with a Cronbach α coefficient of  0.82 for the entire scale (Hu 2019). The Chinese version of 

DKQ is a valid and reliable instrument with a Cronbach α of 0.78 (Hu et al. 2013). It comprises 

24 items that measure knowledge about diabetes in four domains: causes of diabetes, facts 

about diabetes/ physiology, symptoms of diabetes and diabetes management (Hu et al. 2013). 

Medication and health lifestyle adherence were measured using the Treatment Adherence 

Questionnaire of Patients with Hypertension (TAQPH) (Ma et al. 2012). The TAQPH is a 28- 

item hypertension specific questionnaire that is reliable and valid with the Cronbach α of the 

overall questionnaire of 0.86, and 0.82 for test-retest reliability. (Ma et al., 2012). Quality of 

life was measured using the hypertension scale of the Quality of Life Instruments for Chronic 

Diseases (QLICD-HY) (Wan et al. 2012). This is a valid, reliable and practical tool that 

includes 47 items assessing four domains of quality of life: physical, psychological, social and 

hypertension specific. Cronbach’s α of these four domains ranges from 0.66-0.88. Patients in 

both intervention and control groups were provided a diary to self-record the number of adverse 

events, unplanned hospital admissions and the use of emergency care services. The diaries were 

collected at three months and six months follow-up for analysis and the incidence of these 

events were verified by community nurses in their discussions with patients and or caregivers, 

and documented in the ‘intervention recorded- community nurse and GP version’. 

 

Sample size 

The sample size calculation was based on the primary outcome and was estimated on a mean 

reduction of 7.3 mmHg in SBP between the intervention group and the control group reported 

in a previous randomised controlled trial in the community care setting (Edelman et al. 2010). 
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However, as we applied a cluster randomisation to the study, the sample size was adjusted to 

take into account the design effect with an 80% power. This assumed that a sample size of five 

clusters per group with 25 participants per cluster would complete the study and the ICC is 

0.05, giving a design effect of 1.48. Assuming an attrition rate of 10%, we estimated that 27 

participants per cluster were required. Therefore, the total sample needed for this study was 

270 participants. 

 

Data collection 

Data were collected using a self-administered questionnaire survey at three time points: 

baseline prior to discharge from hospital to home, three months and six months follow-up. 

Participants’ demographic data and medication utilisation were collected at baseline through 

their hospital health records. Their biomedical data were directly recorded from their hospital 

health records baseline data and either community health centre records (intervention group) 

or outpatient specialist clinics (control group) at 3 months and 6 months. 

 

Data analysis 

Data were entered into the Statistical Package for Social Science (SPSS) version 23 and 

STATA software version 14. Data analysis was performed according to the intention-to-treat 

principle. A multiple imputation technique was used for large missing data. A multivariate 

multilevel mixed-effects linear regression model was used to analyse the effectiveness of the 

intervention on primary and secondary outcomes. The model accounted for the clustering in 

wards, participants within clusters and over time using the mixed command. Wards and 

participants within wards were treated as random effects. The main effects were group 

(intervention or comparison), time (baseline, three and six months) and group x time interaction. 

Models were adjusted by baseline value and confounders that included age, gender, body mass 
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index (BMI), duration of hypertension, duration of diabetes, smoking status and education level 

(Bland and Altman 2011). A univariate model was also used for unadjusted estimates. The 

level of significance was set at p<0.05. Where appropriate, 95% confidence intervals (CIs) are 

reported along with p-values. 

 

Intervention fidelity  

Strategies to improve intervention fidelity included an explicitly described protocol, training 

and support for health professionals to deliver the intervention, and careful monitoring of 

intervention processes and outcomes (Breitenstein et al. 2010, Horner 2012). To reinforce 

compliance with the study protocol, health professionals in intervention wards and community 

health centres were provided with ‘A guideline for health professionals to implement the 

hypertension management program’.  Patients in the intervention group were provided with ‘A 

booklet for older people enrolled in the hypertension management program’. A training 

workshop at each intervention site was provided to health professionals involved in the 

program. Ongoing support for health professionals to implement the program was also 

provided through information provision, problem-solving and site visits by the researcher 

(QT).  

 

RESULTS 

Participants’ characteristics  

Of the 270 participants recruited, 257 completed the study (Figure 1). The mean age was 70.9 

(SD = 5.8) years. More than half of the participants (55%) were male. Two-thirds (66%) were 

married and half did not complete nine years basic education. The average duration of 

hypertension and diabetes diagnosis was 9.3 (SD = 6.8) and 9.4 (SD = 6.0) years respectively. 

Most (73.7%) were concurrently using five or more medications. Besides hypertension and 
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diabetes, a large majority (96.2%) were diagnosed with more than two other health conditions. 

Calcium channel blockers were the most frequently prescribed antihypertension medications 

and alpha-glucosidase inhibitor was the most frequently prescribed oral antidiabetic 

medication. There was no statistical difference between the number of antihypertension 

medications and antidiabetic medication between the two groups (see Table 2). Participants’ 

characteristics were collected at baseline and are summarised in Table 2. There was no 

significant difference between groups. 

[Insert Table 2 about here] 

Blood pressure 

The mean difference in SBP between the intervention group and the control group was −10.7 

mmHg (95% CI, −14.2 to −7.1 mmHg) at six months (P < 0.001) (see Figure 2.1). The mean 

SBP significantly decreased in the intervention group from 136.7 mmHg at baseline to 132.9 

mmHg at six months, a mean reduction of 3.8 mmHg. However, the mean SBP in the control 

group increased significantly from 135.5 mmHg at baseline to 142.3 mmHg at six months, a 

mean increase of 6.8 mmHg. Participants in the intervention were 3.9 times more likely to 

achieve their blood pressure goal (<140/90) than the control group (P<0.001) at six months. 

However, the difference was not significant at three months (P=0.145) (see Supplementary 2). 

The mean reduction in DBP over six months in the intervention group compared with the 

control group was –4.1 mmHg (95% CI, –6.2 to –2.2, P < 0.001) (see Table 3 and Figure 2.2). 

The intervention group demonstrated a statistically significant decline in mean DBP over time, 

from 81.6 mmHg at baseline to 79.0 mmHg at six months, a mean reduction of 2.6 mmHg. 

However, the control group showed a statistically significant increase from 80.3 mmHg at 

baseline to 81.7 mmHg at six months, a mean increase of 1.4 mmHg. 

 

HbA1c 
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The mean difference in HbA1c change between the intervention and control groups was –0.4 

percent (95% CI, –0.6 to –0.2, p < 0.001) at six months. In the intervention group, mean HbA1c 

significantly decreased from 8.1 per cent at baseline to 7.3 percent at six months, a 0.8 percent 

decrease. In the control group, there was a statistically significant decrease in mean HbA1c 

from 8.1 percent at baseline to 7.3 percent at three months. However, this reduction was not 

sustained, and the mean HbA1c increased to 7.7 percent at six months, a 0.4 percent decrease 

from baseline (see Table 3 and Figure 2.3). 

 

Fasting blood glucose 

The mean difference between the intervention group and the control group in the fasting 

glucose was –0.6 mmol/L (95% CI, –0.9 to –0.2, p < 0.001) at six months. In the intervention 

group, the mean fasting blood glucose significantly decreased by 0.2 mmol/L from 7.2 mmol/L 

at baseline to 7.0 mmol/L at three months. However, it significantly increased to 7.1 mmol/L 

at six months, an overall 0.1 mmol/L decrease from baseline. In the control group, mean fasting 

blood glucose significantly increased from 7.1 mmol/L at baseline to 7.2 mmol/L at three 

months and 7.6 mmol/L at six months, a 0.5 mmol/L increase overall (see Table 3 and Figure 

2.4). 

 

Hypertension knowledge  

The mean difference in hypertension knowledge between the intervention and control group 

was 3.9 (95% CI, 3.1 to 4.7, p < 0.001) at six months. Both groups demonstrated a significant 

increase over 6 months. However, the intervention group had a greater increase in the mean 

score over time compared with the control group (4.6 vs 0.6) (see Table 3 and Figure 2.5). 

 

Diabetes knowledge 
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The mean difference in diabetes knowledge between the intervention and control group was 

3.5 (95% CI, 2.4 to 4.5, P < 0.001) at six months. Both groups demonstrated a significant 

increase over six months. However, the intervention group had a greater improvement over 

time compared with the control group (4.4 vs. 0.8) (see Table 3 and Figure 2.6). 

 

Treatment adherence 

The mean difference in treatment adherence between the intervention and control group was 

12.9 (95% CI, 10.4 to 15.5, P < 0.001) at six months. The mean treatment adherence score in 

the intervention group significantly increased from 86.3 at baseline to 93.9 at six months, an 

increase in the mean score of 7.6. On the contrary, the control group showed a statistically 

significant reduction in the mean score of treatment adherence from 86.6 at baseline to 81.3 at 

six months, a decrease of mean score of 5.3 (see Table 3 and Figure 2.7). 

 

Quality of life 

The mean difference in quality of life between the intervention and control group was 18.3 (95% 

CI, 15.2 to 21.4, P < 0.001) at six months. In the intervention group, the mean score of quality 

of life showed a statistically significant increase from 170.1 at baseline to 179.8 at six months, 

an increase of mean score of 9.7. However, the control group demonstrated a statistically 

significant reduction in the mean score of quality of life from 170.3 at baseline to 161.8 at six 

months, a decrease of mean score of 8.5 (see Table 3 and Figure 2.8). 

[Insert Table 3 about here] 

[Insert Figure 2 about here] 

Adverse events 

Comparison between groups regarding adverse events (e.g. dizziness, headache, pins and 

needles, cough and falls) at six months using the incidence rate ratio showed non-significance 
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(see Supplementary 3). Therefore, there was no difference in adverse events between the 

intervention group and the control group.  

 

Unplanned hospital readmission and the use of emergency care services 

The number of participants who experienced unplanned hospital admission or used emergency 

care services at six months was significantly higher in the control group (34.1%) compared to 

the intervention group (18.5%) (IRR=1.8, P = 0.006) (see Supplementary 4).  

 

Experience of the intervention 

Inductive content analysis was used to identify categories from the qualitative comments made 

by participants in the intervention via the survey at six months. In total, 96 comments were 

identified and grouped into five categories: Improved self-care via patient education (43 

comments); Support from GPs and community nurses (25 comments); The lack of home visits 

by GPs and community nurses (18 comments); The limited resources and authority for GPs to 

manage hypertension and diabetes (6 comments); and The lack of home delivery of medication 

(4 comments). These categories, frequency of comments and examples are presented in the 

Supplementary 4 ‘Categories identified from open-ended questions’.  

  

DISCUSSION  

Findings from our study suggest that nurse-coordinated hospital-initiated transitional care 

improves hypertension control and reduces hospital readmission for older people with diabetes 

who are discharged from hospital to home. Support for older people in self-management was 

achieved in our study through post-discharge support provided by community nurses and GPs 

at community health centres. In addition, timely medication adjustment was achieved in our 

study through coordinated specialist care services facilitated by community nurses.   
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Positive impacts on hypertension and diabetes knowledge identified in our study supports 

findings by Lu et al. (2015) from a study conducted in China. In Lu’s study, participants were 

randomly assigned to one of the three following community-based group education programs 

for two years: (1) a monthly interactive education group, (2) a monthly didactic lecture group, 

or (3) a self-learning group. Greater improvement in hypertension-related knowledge scores 

was observed in the interactive education workshop group compared with the two other groups 

(Lu et al. 2015). Our study adds evidence about interactive education, in that individualised 

self-management education provided by hospital discharge nurses and reinforced by 

community nurses during the hospital to home transition period is effective. Our findings 

support previous studies that nurses play a key role in providing patient education, motivating 

patients in self-care and coordinating care services in chronic disease management (Health 

Quality Ontario 2013, Massimi et al. 2017). Also, the motivation of participants in our study 

was enhanced as they were encouraged to establish self-management goals and received verbal 

support through regular telephone support and follow-up visits at the community health centre.  

Adherence to both healthy lifestyle choices and medication treatment is a likely reason for 

improved blood pressure control found in our intervention group. A similar result was reported 

in a systematic review and meta-analysis by Conn et al. (2015) and in a study by Wu et al. 

(2018). In our study, a decline in medication adherence in the control group might reflect the 

difficulties for older people in achieving optimal medication adherence due to the higher 

intensity and complexity of treatment regimes. In the intervention group, prolonged 

interactions between patients and community nurses may have contributed to greater trust, 

leading to increased compliance with treatment and more behavioural change advice being 

provided by health professionals. A systematic review and meta-analysis by Souza et al. (2016) 

found that adherence to non-pharmacological and pharmacological treatment improves quality 

of life by 2.45 and 9.24 points respectively. In our study, the improved self-care knowledge 
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and skills in the intervention group may have enabled them to identify and report early signs 

and symptoms of medication side effects, and hypertension or diabetes related complications, 

granting them timely treatment in the community setting. In addition, regular screening for 

geriatric syndromes by community nurses may have triggered investigations and timely 

treatment that avoided hospital readmissions.  

The significantly higher number of hospital admissions and emergency department visits 

identified in the control group confirms that post-discharge support through hospital-initiated 

and nurse-coordinated transitional care for older people with hypertension, diabetes and ageing 

related health conditions is imperative. Although multiple level interventions to improve 

collaboration across health care facilities and service providers are an effective approach to 

control hypertension (Mills et al. 2018), implementation of transitional care is particularly 

challenging in countries like China where primary care services are underutilised (Wu and Lam 

2016). In our study, the two-way referral initiated by the hospital enabled medical specialists 

and discharge nurses to collaborate with GPs and community nurses to provide post-discharge 

support for patients. Discharge nurses and community nurses played an instrumental role as 

coordinators to ensure patients and their discharge plans were transferred to community health 

centres for follow-up within 24 hours after discharge. The role of GPs and community nurses 

was to monitor treatment effects and collaborate with medical specialists to adjust treatment 

regimens, and this could have instilled confidence in participants use of primary care.  

Positive experience from participants support findings from a systematic review that 

integrated care models can improve accessibility of health services, quality of care and patient 

satisfaction (Baxter et al. 2018). Some transitional care interventions that bridge care service 

gaps for hospitalised older people are delivered by an independent service provider under 

special funding arrangements and led by a nurse practitioner (Centeno and Kahveci 2014) or a 

nurse case manager (Wong et al. 2011). Delivering nurse practitioner-led transitional care is 
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costly, however, and so reducing the cost via more flexible services is recommended (Centeno 

and Kahveci 2014), which is relevant in low- and middle- income countries where the roles of 

nurse practitioner and nurse case manager are not established.  

 

Limitations 

First, the follow-up period was relatively short, and so it is not known if the effects of this 

program are sustainable in a longer follow-up period. Second, the study was conducted in 10 

clusters and the self-selected sample was used in the trial. Hence, the sample may not have 

represented the population of patients in the study wards or the broader population and settings 

in China, which may limit generalisability (external validity). However, any possible sampling 

bias would most likely be spread equally across the intervention and control groups thereby 

minimising any threat to the internal validity of the study. Third, as an open-label and single-

blinded study, patients and health professionals were aware of the group to which they were 

assigned. Hence, a reporting bias may have occurred. Fourth, self-report of hospital admissions, 

emergency department visits and adverse events may not be accurate, as compared to the use 

of electronic linked data across patient records within a health care system. However, linked 

data was not established in the study setting when this study was undertaken. We could not 

verify whether the adverse events were associated with major acute cardiovascular event and 

whether the health care utilization at follow-up was associated with cardiovascular event due 

to lack of linked data in the system. Future studies need to address these limitations. Finally, 

two-way referrals between hospitals and community health centres largely relied on existing 

relationships between these organisations. Hence, it needs to be explored how to establish and 

sustain a similar two-way referral process in other locations where existing relationships are 

not evident.  
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Implications for practice 

The study provides policy makers with evidence that embedding transitional care services in 

the healthcare system to support hospitalised older people with hypertension and diabetes is 

imperative. Findings from this study have implications for the care delivery system in China 

underpinned by the integrated care model. First, establishing the nurse coordinator’s role in 

community health centres to lead transitional care is imperative to bridge service gaps in the 

healthcare system and sustain services. Second, improvements in the quantity and quality of 

community nurses and GPs are much needed in the model in order to meet the expectations of 

follow-up support, home visits to deliver care services and medications. Third, patient 

education resources and self-management tools specific to the older population need to be 

developed to support the model of care. In addition, this model of care needs to be expanded 

to rural healthcare settings with less health service resources. In addition, future studies are 

needed to determine the cost-effectiveness of the transitional care program.  

 

CONCLUSION 

This study demonstrates that a nurse-coordinated hospital-initiated transitional care 

intervention in China built on collaboration with community health centres improves 

hypertension control, blood glucose control, knowledge on self-management of hypertension 

and diabetes, treatment adherence and quality of life, as well as reduces readmission to 

hospitals and emergency department visits for older people. This type of transitional care 

intervention in a community setting providing post-discharge support highlights the 

importance of integrated and well-coordinated care services for this health consumer 

population and the urgent need to strengthen the primary care approach to support self-

management of health conditions for older people in the community. 
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Based on these findings, it is recommended that nurse coordinators be established in China 

to foster transitional care of patients between hospital and primary care settings. Further 

research on what these nurse coordinators’ roles and responsibilities would be much needed. 

Evaluation of the health and economic benefits of transitional care is imperative to inform 

evidence-based policy and resource development in the care of older people with hypertension, 

diabetes and other chronic health conditions.  
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Figure 1 Flow of participants through the study 
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Figure 2 Changes from baseline to six months by group in outcome measures 
 

           
Figure 2.1 Mean SBP changes                        Figure 2.2 Mean DBP changes 
 

                  
 Figure 2.3 Mean HbA1c changes               Figure 2.4 Mean FBG changes 
  

                  
Figure 2.5 Mean hypertension knowledge changes       Figure 2.6 Mean diabetes knowledge changes 
 

                  
Figure 2.7 Mean treatment adherence changes           Figure 2.8 Mean quality of life changes 
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Table 1 Application of the chronic care model to the study 

Domains       Interventions 

System factors • Establish collaboration between hospitals and 
community health centres in the program  

• Enable older people to use community health centres for 
follow-up support via referrals at discharge from 
hospital  

• Share medical treatment and follow-up support between 
hospitals and community health centres   

Service provider factors • Provide older people with self-management support 
through goal setting, action planning, health education 
and problem-solving in hospital discharge and during the 
follow-up period in community health centres 

Individual factors • At hospital: Goal setting, action plan, learning to 
monitor, record and report own health conditions prior 
to discharge to home;  

• At home: taking actions to achieve self-care goals; 
monitoring and recording BP, blood glucose, medication 
side effects, geriatric conditions and lifestyle changes in 
the “intervention diary-patient version”; and 
communicating with general practitioners and 
community nurses regarding process and outcomes of 
self-care in regular visiting to community health centre 
or telephone support. 
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Table 2 Baseline demographic and medication information of participants 

 Total  
(n = 270) 

Intervention  
(n = 135) 

Control  
(n = 135) 

p-value 
 

Age, mean (SD) 70.9 (5.8) 70.4 (5.6) 71.5 (6.0) 0.14 
Gender, n (%) 
    Male 
    Female 

 
148 (54.8) 
122 (45.1) 

 
73 (54.1) 
62 (45.9) 

 
75 (55.6) 
60 (44.4) 

0.80 

BMI 
    kg/m2, mean (SD)   

24.0 (3.8) 23.7 (3.9) 24.3 (3.8) 0.22 

Marital status, n (%) 
Single 
Married 
Divorced 
Widowed 

 
18 (6.7) 
178 (65.9) 
29 (10.7) 
45 (16.7) 

 
9 (6.7) 
90 (66.7) 
17 (12.6) 
19 (14.1) 

 
9 (6.7) 
88 (65.2) 
12 (8.9) 
26 (19.3) 

0.57 
 
 
 

Smoking status, n (%) 
   Current smoker 
   Ex-smoker 
   None smoker 

 
48 (17.7) 
65 (24.0) 
157 (58.1) 

 
26 (19.2) 
31 (22.9) 
78 (57.7) 

 
22 (16.2) 
34 (25.2) 
79 (55.5) 

0.78 
 
 

Education level, n (%) 
   < 9-year basic education 
   High school 
   Bachelor 
   Master and above 

 
129 (47.7) 
102 (36.2) 
34 (12.5) 
5 (1.8) 

 
62 (45.9) 
52 (38.5) 
17 (12.6) 
4 (3) 

 
67 (49.6) 
50 (37.0) 
17 (12.6) 
1 (0.7) 

0.56 
 

Caregiver support, n (%) 
    Yes 
    No 

 
233 (86.3) 
37 (13.7) 

 
117 (86.6) 
18 (13.3) 

 
116 (85.9) 
19 (14.0) 

0.85 
 

Duration of hypertension 
    years, mean (SD) 

9.3 (6.8) 9.2 (6.8) 9.4 (6.8) 0.88 

Duration of diabetes 
    year, mean (SD) 

9.4 (6.0) 9.3 (6.0) 9.4 (5.9) 0.96 

Polypharmacy, n (%) 
    Yes 
    No 

 
199 (73.7)  
71 (26.2) 

 
104 (77.0) 
31 (23.0)  

 
95 (70.4) 
40 (29.6) 

0.21 

Total number of diseases 
    n (%) 
    <3 
    ≥3 

 
 
10 (3.7) 
260 (96.2) 

 
 
4 (2.9) 
131 (97.0) 

 
 
 6 (4.4) 
 129 (95.5) 

0.63 
 
 

Medical insurance, n (%) 
    Medical insurance for urban 
residents 
    Medical insurance for urban 
workers 

 
185 (68.5) 
 
85 (31.4) 
 

 
91 (67.4) 
 
44 (32.5) 

 
94 (69.6) 
 
41 (30.3) 

0.69 

Antihypertension medication, n 
(%) 

Calcium channel blockers 
(CCB) 

Angiotensin receptor 
blockers (ARB) 

 
 
108 (26.5) 
 
99 (24.3) 
 

 
 
59 (43.7) 
 
45 (33.3) 
 

 
 
49 (36.2) 
 
54 (40.0) 
 

0.38 
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Angiotensin-converting 
enzyme inhibitors (ACEI) 

Diuretics 
Beta blockers 

91 (22.3) 
 
63 (15.4) 
46 (11.3) 

42 (31.1) 
 
36 (26.6) 
26 (19.2) 

49 (36.2) 
 
27 (20.0) 
20 (14.8) 

Antidiabetic medications, n 
(%) 

Alpha-glucosidase inhibitor 
Biguanides 
Insulin secretagogues 
Insulin sensitiser 

 
 
105 (31.2) 
90 (26.7) 
84 (25.0) 
57 (16.9) 

 
 
56 (41.4) 
44 (32.5) 
39 (28.8) 
30 (22.2) 

 
 
49 (36.2) 
46 (34.0) 
45 (33.3) 
27 (20.0) 

0.78 

Note: (1) Chi-square test was used for comparison of proportion including gender, marital 
status, smoking status, education level, caregiver support, polypharmacy, total number of 
diseases, medical insurance and medication. (2) Independent t-test was used for comparison of 
continuous data including age, BMI, duration of hypertension and duration of diabetes. 
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Table 3 Changes in outcomes at three and six months 

Outcome 
measures 

Groups Baseline 3 
months 

6 
months 

Within-group effect Between-group effect ICC 

3 months vs. 
baseline 
(95%CI) 

6 months vs. 
baseline 
(95%CI) 

Differences 
at 3 months 
(95%CI) 

p-value 
 

Differences 
at 6 months 
(95%CI) 

p-value 

            
SBP IG 136.7 133.3 132.9 -3.4 

(-5.9, 0.9)✝ 
-3.8 
(-6.3, -1.3)✝ 

-5.0 
(-8.5, -1.4) 

0.005 -10.7 
(-14.2, -7.1) 

<0.001 0.006 

CG 135.5 137.0 142.3 1.5 
(-0.9, 4.0) 

6.8 
(4.3, 9.3)✝ 

DBP IG 81.6 79.7 79.0 -1.9 
(-3.4, 0.5)✝ 

-2.6 
(-4.1, -1.2)✝ 

-2.4 
(-4.4. -0.3) 

0.008 -4.1 
(-6.2, -2.2) 

<0.001 0.004 

CG 80.3 80.7 81.7 0.4 
(-1.0, 1.8) 

1.4 
(0.0, 2.9)✝ 

HbA1c IG 8.1 7.5 7.3 -0.6 
(-0.8, 0.5)✝ 

-0.8 
(-1.0. -0.7)✝ 

0.1 
(0.0, 0.3) 

0.035 -0.4 
(-0.6, -0.2) 

<0.001 <0.001 

CG 8.1 7.3 7.7 -0.8 
(-0.9, 0.7)✝ 

-0.4 
(-0.5, -0.3)✝ 

FBG IG 7.2 7.0 7.1 -0.2 
(-0.4, 0.0)✝ 

-0.1 
(-0.3, 0.1) 

-0.4 
(-0.7, 0.0) 

0.016 -0.6 
(-0.9, -0.2) 
 

<0.001 0.020 

CG 7.1 7.2 7.6 0.1 
(0.0, 0.4)✝ 

0.5 
(0.2, 0.7) 

Hypertension 
knowledge 

IG 13.3 16.7 17.9 3.4 
(2.8, 3.9)✝ 

4.6 
(4.0, 5.1)✝ 

2.4 
(1.6, 3.2)  

<0.001 3.9 
(3.1, 4.7)  

<0.001 <0.001 

 CG 13.4 14.4 14.0 1.0  
(0.4, 1.5)✝ 

0.6 
(0.0, 1.1)✝ 

     

Diabetes IG 12.7 15.9 17.1 3.2 4.4 2.5 <0.001 3.5 <0.001 <0.001 
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knowledge (2.4, 3.9)✝ (3.6, 5.1)✝ (1.5, 3.6) (2.4, 4.5) 

 CG 13.2 13.8 14.0 0.6 
(-0.1, 1.3) 

0.8 
(0.1,1.6)✝ 

     

Treatment 
adherence 

IG 86.3 91.8 93.9 5.5 
(3.6, 7.3)✝ 

7.6 
(5.8, 9.4)✝ 

8.4 
(5.8,11.0) 

<0.001 12.9 
(10.4, 15.5) 

<0.001 <0.001 

 CG 86.6 83.7 81.3 -2.9 
(-4.7, 1.1)✝ 

-5.3 
(-7.1, -3.5)✝ 

     

Quality of 
life 

IG 170.1 
 

172.9 179.8 2.8 
(0.6, 5.0)✝ 

9.7 
(7.6, 11.9)✝ 

7.5 
(4.4, 10.5) 

<0.001 18.3 
(15.2, 21.4) 

<0.001 0.025 

 CG 170.3 165.7 161.8 -4.6 
(-6.8, 2.5)✝ 

-8.5 
(-10.7, 6.3)✝ 

     

Note: (1) Abbreviations: CG= control group, IG = intervention group, SBP = systolic blood pressure, DBP = diastolic blood pressure, 
HbA1c = haemoglobin A1c, FBG = fasting blood glucose, TC = total cholesterol, ICC = intraclass correlation coefficient. (2) Adjusted for confounding 
variables including age, gender, BMI, smoking status, living status, marital status, caregiver support, duration of hypertension, duration of diabetes, 
polypharmacy, medical insurance and education level. (3) ✝The mean difference is significant in the mixed-effect linear regression model. (4) ICC: 
intraclass correlation coefficient that measures the degree to which outcome measurements from participants in a cluster are correlated.
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Supplementary 1 Percentage of participants who achieved hypertension control 

Target Group Baseline 3 months 6 months Adjusted OR at three 
months, (95%CI) 

P-value Adjusted OR at six 
months, (95%CI) 

P-value 

SBP < 140 
 

Intervention 61.5 68.9 71.1 2.3 (1.2, 4.5) 0.008 5.0 (2.6, 9.8) <0.001 

Control 65.9 54.1 43 

DBP < 90 
 

Intervention 72.6 74.1 76.3 0.6 (0.2, 1.5) 0.303 1.3 (0.5, 3.0) 0.538 

Control 77.8 78.5 72.6 

BP < 140/90 Intervention 52.6 56.3 60.7 1.6 (0.8, 3.4) 0.145 3.9 (1.9, 8.2) <0.001 

Control 56.3 47.4 38.5 

Abbreviations: CG = control group, IG = intervention group, SBP = systolic blood pressure, DBP = diastolic blood pressure, OR = odds ratio; 
(2) Odds ratios are reported from logistic models. Adjusted for confounding variables including age, gender, BMI, smoking status, living status, 
marital status, caregiver support, duration of hypertension, duration of diabetes, polypharmacy, medical insurance and education level. 
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Supplementary 2 Comparison between groups of reported adverse events at six months (10 most reported adverse events) 

Adverse events Control 
group n (%) 

Intervention 
group n (%) 

IRR (95% CI) p-value 

Dizziness 40 (29.6%) 26 (19.2%) 1.5 (0.9, 2.6) 0.043 

Headache 38 (28.1%) 22 (16.3%) 1.7 (0.9, 3.0) 0.019 

Fatigue 22 (16.3%) 30 (22.2%) 0.7 (0.4, 1.3) 0.135 

Sleep difficulty 29 (21.5%) 20 (14.8%) 1.4 (0.7, 2.7) 0.101 

Blurred vision 26 (19.3%) 24 (17.8%) 1.0 (0.5, 1.9) 0.389 

Pins and needles 29 (21.5%) 16 (11.9%) 1.8 (0.9, 3.5) 0.027 

Nausea 23 (17.0%) 18 (13.3%) 1.2 (0.6, 2.5) 0.220 

Cough 26 (19.3%) 15 (11.1%) 1.7 (0.8, 3.5) 0.044 
Swelling of legs or ankles 20 (14.8%) 15 (11.1%) 1.3 (0.6, 2.7) 0.202 

Falls and fall-related injuries (e.g., 
fracture) 

18 (13.3%)   8 (5.9%) 2.2 (0.9, 5.9) 0.026 

Note: (1) IRR = incidence rate ratio. Data are presented in frequency (%). (2) IRR was calculated based on Poisson regression analysis. 
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Supplementary 3 Comparison between groups of hospital readmission/emergency care service use at six months 

Adverse events Control 
Group, n (%) 

Intervention 
Group, n (%) 

IRR (95% CI) p-value 

Unplanned hospital readmission 24 (17.7%) 10 (7.4%) 2.4 (1.1, 5.6) 0.008 
Emergency care services 31 (22.9%) 16 (11.8%) 1.9 (1.0, 3.7) 0.014 
Unplanned hospital admission or 
emergency care services 

46 (34.1%) 25 (18.5%) 1.8 (1.1, 3.1) 0.006 

Note: (1) IRR = incidence rate ratio. Data are presented in frequency (%). (2) IRR was calculated based on Poisson regression analysis. 
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Supplementary 4 Categories identified from open-ended questions (total comments=96) 

Categories (frequency 
of comments) 

Examples from participants Suggestions from participants 

1. Improved self-care 
via patient 
education (43) 

 

a. Through the education at the community health centre, I know 
more about my diseases. I know the healthy diet I should take. I 
participate in physical activity and I know how to manage my 
medications. 

b. I have set out my weekly health goals. I regularly exercise and do 
TaiChi.  

c. I learned a lot from the education activities and I feel more 
confident to monitor my blood pressure now. 

 

2. Support from GPs 
and community 
nurses (25) 
 

a. I feel safe at home after discharge, as I receive support from 
nurses at the community health centre. I can get help I need from 
nurses and doctors there. Before this program, I could not receive 
any support from them. 

b. I have more time and opportunities to discuss with nurses and 
doctors at the community health centre about my conditions and 
concerns. Now, I know what I can do and what I cannot do in 
managing my conditions. 

c. Whenever I need to see the doctors, I can just ring the nurse to 
make an appointment at the community health centre. I don’t have 
to wait for a long time to get an appointment to see specialists at 
hospital. 

 

3. The lack of home 
visits by GPs and 
community nurses 
(18) 

  

a. I cannot go to the community health centre to see doctors and 
nurses during the day because of my swelling legs. My son has 
full-time work and cannot help in most times when I need him. 

b. I had a headache this morning when I got up. My son was 
working at that time. I felt helpless as I did not know who will 
take me to see the doctor. 

1. Provide home visits and 
home care when needed. 

2. To increase the numbers of 
doctors and nurses in the 
community health centre. 
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c. I live alone, and I am unable to measure my blood pressure 
appropriately. I need someone to help me to measure my blood 
pressure at home. 

 

4. The limited 
resources and 
authority for GPs 
to manage 
hypertension and 
diabetes (6) 

 

a. Some medications, for example insulin and Glucophage are 
prescribed by the specialist. I cannot obtain from doctors at the 
community health centre. I have to go to hospital to get these. 

b. I have to wait for a long queue to see the doctor at the community 
health centre. If my doctor has to serve many patients, then the 
consultation time for patients will be shortened. 
 

To increase medication supply 
at the community health centre. 
 

5. The lack of home 
delivery of 
medication (4) 

a. If I need to refill prescriptions, I have to wait for my son to help 
me. 
 

Home delivery of medications. 
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CONSORT 2010 checklist of information to include when reporting a randomised trial* 
 

Section/Topic 
Item 
No Checklist item 

Reported 
on page No 

Title and abstract 
 1a Identification as a randomised trial in the title 1 

1b Structured summary of trial design, methods, results, and conclusions (for specific guidance see CONSORT for abstracts) 1 

Introduction 
Background and 
objectives 

2a Scientific background and explanation of rationale 3-5 
2b Specific objectives or hypotheses 5 

Methods 
Trial design 3a Description of trial design (such as parallel, factorial) including allocation ratio 5-6 

3b Important changes to methods after trial commencement (such as eligibility criteria), with reasons Nil 
Participants 4a Eligibility criteria for participants 6 

4b Settings and locations where the data were collected 6 
Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they were 

actually administered 
7 

Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when they 
were assessed 

8-9 

6b Any changes to trial outcomes after the trial commenced, with reasons Nil 
Sample size 7a How sample size was determined 9 

7b When applicable, explanation of any interim analyses and stopping guidelines Nil 
Randomisation:    
 Sequence 

generation 
8a Method used to generate the random allocation sequence 5-6 
8b Type of randomisation; details of any restriction (such as blocking and block size) 5-6 

 Allocation 
concealment 
mechanism 

9 Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), 
describing any steps taken to conceal the sequence until interventions were assigned 

5-6 

 Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned participants to 
interventions 

5-6 

Blinding 11a If done, who was blinded after assignment to interventions (for example, participants, care providers, those 5-6, 17 
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assessing outcomes) and how 
11b If relevant, description of the similarity of interventions 5-6, 7 

Statistical methods 12a Statistical methods used to compare groups for primary and secondary outcomes 10 
12b Methods for additional analyses, such as subgroup analyses and adjusted analyses 10 

Results 
Participant flow (a 
diagram is strongly 
recommended) 

13a For each group, the numbers of participants who were randomly assigned, received intended treatment, and 
were analysed for the primary outcome 

6 Figure 1 

13b For each group, losses and exclusions after randomisation, together with reasons 11 
Recruitment 14a Dates defining the periods of recruitment and follow-up 11 

14b Why the trial ended or was stopped Nil 
Baseline data 15 A table showing baseline demographic and clinical characteristics for each group 11 Table 2 
Numbers analysed 16 For each group, number of participants (denominator) included in each analysis and whether the analysis was 

by original assigned groups 
11 

Outcomes and 
estimation 

17a For each primary and secondary outcome, results for each group, and the estimated effect size and its 
precision (such as 95% confidence interval) 

12-15 

17b For binary outcomes, presentation of both absolute and relative effect sizes is recommended 12-15 
Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing 

pre-specified from exploratory 
12-15 

Harms 19 All important harms or unintended effects in each group (for specific guidance see CONSORT for harms) 15-15 

Discussion 
Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses 17-18 
Generalisability 21 Generalisability (external validity, applicability) of the trial findings 17 
Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence 15-17 

Other information  
Registration 23 Registration number and name of trial registry 2, 5 
Protocol 24 Where the full trial protocol can be accessed, if available 2, 5 
Funding 25 Sources of funding and other support (such as supply of drugs), role of funders 5 
 

*We strongly recommend reading this statement in conjunction with the CONSORT 2010 Explanation and Elaboration for important clarifications on all the items. If relevant, we also 
recommend reading CONSORT extensions for cluster randomised trials, non-inferiority and equivalence trials, non-pharmacological treatments, herbal interventions, and pragmatic trials. 
Additional extensions are forthcoming: for those and for up to date references relevant to this checklist, see www.consort-statement.org. 

http://www.consort-statement.org/
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