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Abstract
Background

Low-income Chinese women aged 60 years and older are more likely to have multiple non-communicable
diseases (NCDs). Neither the independent healthcare system nor the social work system based on the
communities is equipped to address their complex needs of health and daily care. The objective was to
design and evaluate a social worker-led self-management program for older community-dwelling women
with NCDs.

Methods

A total of 144 and 138 subjects were recruited in the intervention and control groups from 10
communities in Guangzhou, China. The intervention group was designed as follows: each community
recruited two social workers to carry out an NCD self-management program. A health care professional
assisted social workers to complete six weekly two-hour sessions. The control group had no extra
intervention. The evaluation was conducted at baseline and 12-months follow-up. Outcomes included
changes in weight, blood pressure, fasting plasma glucose (FPG), lipid pro�le, self-management
behaviors, and NCD-related knowledge.

Results

After 12 months, participants had gained 3.6 and 6.6 kg (P=0.025 for between-group difference) in the
intervention and control groups, respectively. NCD-related knowledge increased by 15.4% and 11.3%
(P<0.001 for between-group difference). The intervention group had a greater increase in self-reported
exercise (87% to 95%) than the control group (81% to 85%) (P difference=0.031). General linear regression
analysis showed that the intervention effects were signi�cant for FPG (P=0.013) and total cholesterol
(TC) (P=0.046).

Conclusions

A social worker-led NCD self-management program successfully promoted NCD-related knowledge and
decreased metabolic risk factors in low-income Cantonese women.

Trial registration

Chinese Clinical Trial Registry:Evaluation on effectiveness of Non-communicable Disease Self-
management models led by social organization. ChiCTR1800015659. Registered 13 April 2018 -
Retrospectively registered, http://www.chictr.org.cn/showproj.aspx?proj=15005

Background

http://www.chictr.org.cn/showproj.aspx?proj=15005
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China’s population is aging at an extraordinarily high speed. At this time, non-communicable diseases
(NCDs) account for nearly 70% of deaths of Chinese women[1]. Nationwide, the prevalence of
hypertension[2], diabetes[3], and high triglycerides and total cholesterol[4] is greater in women aged 60
years than in their male peers. Low socioeconomic status[5], behavioral factors (e.g. smoking, excessive
use of alcohol, physical inactivity, unhealthy diet) as well as biological factors (e.g., menopause)[6]
contribute to women’s high prevalence of NCDs. Chinese elder women have fewer opportunities than men
do to pursue NCD self-management due to lower educational attainment[7] and are less likely to seek
medical care until urgent intervention is necessary[8]. According to the 6th National population census
(2010), nearly 95% Chinese old women had education attainment less than 9 years, less than 50% were
�nancial independent, and 15% reported that they were unhealthy but can live on their own. With the
development of social-economics, China has introduced social work for assisting vulnerable group since
the 1990s. Social workers on primary care teams have successfully addressed a wide range of problems,
including those related to geriatric health[9].

Patient-centered self-management education is an effective and low-cost means of addressing chronic
disease management[10]. Providing feedback on performance, problem-solving, and action planning are
promising behavioral change techniques in self-management education[11], although �ndings regarding
utilization and cost bene�ts are mixed. Inner setting, characteristics of individuals and intervention
characteristics is main ingredients for implementing intensive outpatient programs within patient-
centered medical homes[12].

Guangzhou is the largest city in southern China and has 1.55 million people aged 60 years or older, of
whom 51% are women. The city has 188 administrative blocks in which 2450 registered social workers
provide services. Since 2009, the local hygiene administration department has developed policies to
support primary health care centers for older people. However, in spite of ongoing outreach efforts, the
decrease trend of self-reported health conditions in older women rose higher than men from 2010-
2015[13]. 

In 2013, the Guangzhou government initiated a new program, “Build a Healthy City: 2013-2020.” In the
program, social workers are encouraged to collaborate with health care professionals in NCD self-
management to improve patient adherence to clinical recommendations and self-care. This manuscript
presents �ndings from a pilot intervention targeting low-income women aged 60 and older with
hypertension, type 2 diabetes, and/or dyslipidemia.

Methods
The intervention was implemented at 10 primary health care centers. Each center organized one NCD self-
management group consisting of social worker group leaders and one health care provider consultant.
Participating staff members were �uent in Mandarin and Cantonese. Group leaders completed a 16-hour
NCD self-management training course and passed an assessment exam. Training included an
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introduction to the program and NCDs, diet, physical activity, medication use, group communication and
facilitation, role-play, and group dynamics. 

Subject recruitment took place via referral from health care providers, friends, and public service
announcements. Exclusion criteria included serious mental illness, brain injury, dementia, cancer,
language barriers, and serious complications of NCDs. Inclusion criteria included: (1) having a medical
record in a participating primary health care center; (2) female aged 60 to 80 years and income < 5000
RMB/month; (3) living in the local area for six or more months; and (4) suffering from hypertension
and/or type 2 diabetes and/or dyslipidemia. Controls were matched by age and sex and had at least one
of the stated chronic conditions (e.g., hypertension). There were 12 to 15 participants in each group. The
�nal study consisted of 144 and 138 individuals in the intervention and control groups, respectively.
During the study period, all participants continued to receive their usual health care.

The intervention was carried out from June 1 to August 1, 2016 and comprised six two-hour weekly
sessions. The content of each session is listed in Table 1. Group leaders were asked to follow the
designed program. Before each session, group leaders brie�y assessed the medical status of participants
and updated their health records. Two individuals observed each session to assess intervention �delity.
Group leaders were not allowed to prepare the next session before correcting problems observed during
their previous presentations. In the year after the intervention, group leaders maintained weekly contact
with participants by providing social assistance services such as organizing community entertainment.
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Table 1. Topics in each of the eight group self-management education sessions

Session Topic areas Outcome goals

Session
1

Overview of
noncommunicable diseases
(NCDs)

Introduce participants. Provide overview of
noncommunicable diseases.

Setting goals and creating
an action plan

Introduce and explain the importance of setting goals and
creating an NCD self-management plan.

Session
2

Meal planning Understand the relationship between diet, caloric intake,
healthy cooking, and good health.

Session
3

Introduction to exercise and
relaxation techniques

Understand the bene�ts of aerobic exercise and develop
an exercise plan. Practice muscle relaxation techniques.

Session
4

Pharmacologic treatment
and medication
management

Understand the role of pharmacologic treatment in the
management of NCDs.

Session
5

Communication skills Practice communication skills and relaxation techniques.

Relaxation practices

How to deal with negative
emotions

Learn to manage negative emotions.

Session
6

Smoking cessation Recognize the dangers of tobacco use and understand
options for quitting.

Increasing self-e�cacy Introduce self-e�cacy and how it can enhance NCD self-
management.

Closing Create an individualized self-management plan.

About one week before the �rst session, data were collected on participants’ socioeconomic status (SES),
disease history, diet, exercise habits, weight, systolic blood pressure (SBP), diastolic blood pressure (DBP),
fasting plasma glucose (FPG), lipid pro�le (TG, triglycerides; TC, Total cholesterol; HDL, High-density
lipoprotein cholesterol; LDL, Low-density lipoprotein cholesterol). Phlebotomy was declined by 114 of 282
participants (57 from the intervention group and 57 from the control group). At baseline, no signi�cant
differences were observed between the two groups. NCD-related knowledge was assessed at baseline
and 12-month follow-up using a 10-question survey.

Data were analyzed using EpiData version 3.0 (EpiData Association, Odense, Denmark). Summary
statistics were expressed as mean ± standard deviation (SD), percentage, median, or range (minimum,
maximum) as appropriate. t-tests were used for continuous variables following normal distribution, while
the nonparametric Mann-Whitney test was used for nonnormal distribution data, and chi-square tests
were for binomial distribution data. The McNemar test and chi-square tests were used to assess within-
and between-group comparisons for categorical variables. General linear regression and logistic
regression were used for comparing changes in continuous and binary outcomes from baseline to the
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12th month between groups. All statistical analyses were performed using SPSS Statistics (Version 19.0,
SPSS, Inc., Chicago, IL).

Results
Twenty social workers with an average age of 35 years (SD = 11) were recruited, of whom 14 (70%) were
women. None had previously acted in a similar capacity as a group leader in an NCD self-management
program. At the end of the program, 16 of 20 said that the program was a useful addition to their daily
work.

There were minimal baseline differences between the intervention and control groups (Table 2). Overall,
25 (17%) and 28 (20%) of individuals in the intervention and control groups, respectively, were lost to
follow-up (P=0.520). There were minimal differences between the characteristics of individuals who were
or were not lost to follow-up.
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Table 2. Baseline characteristics for intervention and control groups

Characteristics Intervention group Control group P

Mean (SD) or % Mean (SD) or %

N 144 138  

Demographics      

Age 66.4 (4.3) 67.5 (5.5) 0.067

High school or above 30.60% 30.40% 0.982

Urban area 72.70% 70.10% 0.623

Hospitalized during the past year 20.10% 9.40% 0.011

Self-reported chronic disease      

Hypertension 84.80% 86.10% 0.752

Type 2 diabetes 55.60% 44.90% 0.074

Hypertension duration 3.1 (1.1) 3.2 (1.1) 0.735

Type 2 diabetes duration 3.2 (1.1) 3.0 (1.2) 0.486

Treatment for hypertension 93.50% 94.10% 0.854

Treatment for type 2 diabetes 95.10% 93.70% 0.714

NCD-related knowledge score 40.6 (12.6) 37.7 (15.0) 0.080

Self-management behaviors      

Current smoking 2.80% 1.40% 0.440

Current drinking 2.10% 5.80% 0.107

Days of eating healthy food during the past week* 2 (0, 7) 2 (0, 7) 0.097

Aerobic exercise (≥30 min/day) 86.80% 81.20% 0.196

Physiological measures      

Weight (kg) 58.5 (8.2) 59.3 (10.0) 0.420

SBP (mm Hg) 139.4 (17.0) 138.6 (15.1) 0.679

DBP (mm Hg) 80.1 (10.4) 79.2 (10.2) 0.504

N for blood tests 87 81  

FPG (mg/dL) 117.5 (38.0) 110.4 (53.4) 0.206

TG (mg/dL) 144.9 (85.6) 140.6 (92.3) 0.752
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TC (mg/dL) 211.3 (45.8) 215.3 (48.4) 0.586

HDL (mg/dL) 58.0 (18.6) 62.0 (23.6) 0.215

LDL (mg/dL) 124.6 (37.1) 123.7 (39.1) 0.881

* Median (minimum, maximum)

Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure; FPG, fasting plasma
glucose; TG, triglycerides; TC, Total cholesterol; HDL, High-density lipoprotein cholesterol; LDL, Low-
density lipoprotein cholesterol.

Table 3 shows the results of within- and between-group analyses. The within-group analyses show that
the intervention group had a 15.4% (P<0.001) and the control group an 11.3% (P<0.001) increase in their
NCD-related knowledge scores (P difference=0.204). The intervention and control groups had a 3.6
(P=0.009) and 6.6 kg (P<0.001) increase, respectively, in weight. The intervention group increased its
aerobic exercise rate from 86.8% to 94.8% (P=0.031) but had no signi�cant differences in physiological
measures. Similarly, the control group increased its aerobic exercise rate from 81.2% to 84.5% (P=0.484).
However, the control group had a 4.5% increase in eating healthy food (P=0.001) and an increase of
0.6mmol/L (10.0 mg/dL) in FPG (P=0.020).
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Table 3  Changes in noncommunicable disease-related knowledge score, self-management behaviors
and physiological measures

Characteristics Intervention group Control group P*
for

 A1
– A2
vs.
B1 –

B2

Baseline 12
months

P for

At1 vs.
At2

Baseline 12
months

P for

Bt1 vs.
Bt2

(At1)  (At2) (Bt1) (Bt2)

NCD-related
knowledge

41.1(12.1) 56.5
(19.1)
##

<0.001 37.7(15.0) 49.0(19.5) <0.001 0.204

Self-management behaviors  

Current smoking
(%)

2.80% 1
(0.8%)

0.382 1.40% 1 (0.9%) 1.000 0.995

Current drinking
(%)

2.10% 3
(2.5%)

1.000 5.80% 4 (3.8%) 0.557 0.121

Days of eating
healthy food
during the past
week

2 (0, 7) 3 (0, 7) 0.076 2 (0, 7) 3 (0, 7) 0.002 0.721

Aerobic exercise
(≥30 min/day)

86.80% 94.8%# 0.025 81.20% 84.50% 0.484 0.095

Physiological
measures

             

Weight (kg) 58. 7 (8.2) 62.2
(8.1)

0.009 58.2 (8.3) 64.8 (9.2) <0.001 0.113

SBP (mm Hg) 138. 4
(15.9)

138.0
(17.3)

0.803 138.7(16.3) 135.9
(13.7)

0.103 0.638

DBP (mm Hg) 80.5
(10.7)

79.8
(10.4)

0.511 80. 1 (10.6) 78.2 (9.5) 0.117 0.543

N for blood tests 87 87   81 77   0.665

FPG (mmol/L) 6.6 (2.1) 6.5
(2.1)

0.459 6.1 (2.4) 6. 7 (2.4) 0.02 0.013

FPG (mg/dL) 117.5
(38.0)

117.0
(39.6)

0.459 110.4
(53.4)

120.4
(43.2)

0.02 0.013

TG (mg/dL) 144.9
(85.6)

161.1
(136.6)

0.081 140.6
(92.3)

144.4
(98.6)

0.759 0.338

TC (mg/dL) 211.3
(45.8)

200.1
(51.6)

0.112 215.3
(48.4)

200.3
(56.1)

0.164 0.046
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HDL (mg/dL) 58.0
(18.6)

57.8
(18.1)

0.945 62.0 (23.6) 56.3
(15.3)

0.437 0.735

LDL (mg/dL) 124.6
(37.1)

120.7
(40.8)

0.505 123.7
(39.1)

115.5
(38.6)

0.364 0.938

# At 12 months, P value < 0.05; ##P value < 0.01. *P, Adjusted by hospitalized history, income, and
educational attainment.

Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure; FPG, fasting plasma
glucose; TG, triglycerides; TC, Total cholesterol; HDL, High-density lipoprotein cholesterol; LDL, Low-
density lipoprotein cholesterol.

At follow-up, participants in the intervention group had signi�cantly lower average weight than the control
group (P=0.033) and higher average NCD-related knowledge (P=0.004). They also had a higher aerobic
exercise rate (94.8%) than the control group (84.5%) (P=0.012). However, changes between groups were
not statistically signi�cant (i.e., D A1 – A2 vs. DB1 – B2).

General linear regression analyses showed comparison of changes in clinical values over 12 months
between groups. The intervention effects were signi�cant in FPG (P=0.013) and TC (P=0.046) after
adjusting for hospitalization history, income, and educational attainment. However, no signi�cant
differences were observed in binary outcomes over 12 months between groups.

After six sessions, 64% of participants in the intervention group reported that they were “very satis�ed
with the program,” and 34% were “satis�ed with the program.” Just over 62% reported that group leaders
had paid attention to their needs, while almost 78% said that the program helped them manage their
health care needs, and 76% said they would participate in another self-management program. Members
of the control group were not queried about satisfaction with their health care.

Discussion
This study demonstrated that, among poorly educated older women with NCDs, the intervention group
had a decline in FPG and TC, while the control group’s FPG and TC increased from baseline to 12-month
follow-up. Although improvements were greater in the intervention group than in the control group,
differences in changes between groups were often statistically signi�cant. 

Based on within-group changes, a social worker-led chronic disease self-management model appears to
be a feasible and acceptable means of supporting disease management in older Cantonese women.
Social workers often use interactive groups to help achieve individual goals[14] and have expert skills at
solving problems in addressing key health and wellness issues for older primary care patients[15].

In the current study, members of the intervention group had frequent and sustained contacting with social
workers during the three-month intervention and the next 12 months. They therefore improved the
physical activities under the continuous encouragement from social workers. The outcomes of this study
are similar to the previous study [16], which showed improvements in physical activity using a similar
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self-management intervention. However, members of the intervention group did not improve their dietary
pattern. It is noteworthy that there is substantial variability and complexity in Cantonese cuisine[17], a
problem compounded by social workers’ limited knowledge of nutrition.

Poor health-related knowledge is often observed in older women and poorly educated individuals[18]. Due
to social instability, poverty, and tradition, previous generations of Chinese women have had limited
educational opportunities. Low levels of literacy are linked with low levels of health literacy, which in turn
adversely affects the development of self-management skills[19]. 

A recent review concluded that self-management interventions are effective in adults with low health
literacy and a chronic physical illness[20]. Low educational attainment and having experienced poverty
and/or famine during the 1960s likely explain why older women often do not manage their weight or have
misconceptions about maintaining a healthy weight[21]. However, in our study, although both groups
gained weight, the intervention group gained less than the control group.

Little research had explored social worker feedback in providing services to older populations with
multiple NCDs. With industrial and social development, in 2007, Guangzhou was the �rst city in China to
implement social work into health care. Feedback from participants showed that they were satis�ed with
their participation. Over 75% indicated that they would participate in the self-management program again.
In addition, 16 of 20 (80.0%) of social workers said that the program was useful. These data suggest that
the program should be expanded.

This study was limited by a small sample size that was reduced by participant fear of phlebotomy. Future
work should include �nding ways to enhance full participation as well as improve understanding of diet
in both participants and social workers. Training programs conducted by the China Initiative for Diabetes
Excellence (unpublished) included small models of popular dishes to help demonstrate portion size and
carbohydrate content. These models were useful in training clinicians about the complexity and
variability of the Chinese diet. Other changes might include ensuring that there is no crossover effect. In
the current study, intervention and control participants came from the same clinics, which may have
limited the apparent impact of the intervention.

Conclusions
A social worker-led NCD self-management program successfully promoted NCD-related knowledge and
decreased metabolic risk factors in low-income Cantonese women.

Abbreviations
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NCDs non-communicable diseases

FPG fasting plasma glucose

TC total cholesterol

SES socioeconomic status

SBP systolic blood pressure

DBP diastolic blood pressure

TG triglycerides

HDL High-density lipoprotein cholesterol

LDL Low-density lipoprotein cholesterol
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