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Abstract
Background  To propose a community-embedded follow-up management model to provide health services for 
elderly patients with osteoporosis who live alone.

Methods  Researchers randomly selected 396 people with osteoporosis living alone from five communities in 
Nantong, China, for the study. These participants were randomly assigned to control and intervention groups. Twenty-
four community physicians in five communities provided professional support based on a community-embedded 
follow-up management model. Participants completed quantitative questionnaires at baseline and after the 6-month 
follow-up intervention, and some participants underwent semi-structured face-to-face interviews. The primary 
outcome is the effectiveness of the community-embedded follow-up management model in improving the quality 
of life of elderly patients with osteoporosis living alone. Based on an objective quantitative assessment, the qualitative 
study explains and adds essential components of this community-based follow-up management model.

Results  The quantitative study showed that scores in physical functioning, ability to perform daily activities, self-
efficacy, and mental status were significantly improved in the intervention group compared to the control group 
(p < 0.05). The most significant improvements were found in “mental status” (p = 0.012) and “self-care skills” (p = 0.003). 
The qualitative study reported the essential elements of a community healthcare model for older people living alone 
with osteoporosis, including professional support, personalized services, social support, and empowerment.

Conclusions  Community-embedded follow-up management meets the need for elderly patients with osteoporosis 
living alone. It helps to improve health perception, promote physical and mental health, and optimize the quality of 
life in this population. Personalized services and professional support are two major contributing factors to effective 
embedded follow-up management in the community.
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Background
Demographics are changing around the world, and the 
global population is aging. In China, the proportion of 
people aged ≥ 65 years is increasing, and the population 
aged 65 years and older is expected to increase to approx-
imately 400 million by 2050 [1]. Since the prevalence of 
osteoporosis increases with age, the number of elderly 
with osteoporosis is expected to increase [2, 3]. Osteo-
porosis is a systemic bone disease characterized by low 
bone mass and broken bone microarchitecture, leading 
to increased bone fragility and susceptibility to fracture 
[4]. The fragility fracture and post-fracture complications 
caused by this disease seriously affect the quality of life of 
the elderly population and even lead to death [5]. Studies 
have shown that living alone or transitioning from living 
with others significantly increases the risk of osteoporo-
sis compared to non-living alone older adults [6, 7]. This 
may be due to a lack of socialization and social support, 
malnutrition, and poor psychological well-being [8–10].

The decline or loss of health status and ability to per-
form activities of daily living has increased their need for 
daily care, psychological comfort, and health manage-
ment services [11]. However, most osteoporosis health 
care focuses on patients with recent or previous fractures 
(secondary prevention), with insufficient attention to 
individuals with no previous fractures. Older people liv-
ing alone without a history of fractures are more likely to 
be neglected, and they tend to engage in routine self-care 
without professional support at the healthcare level [12, 
13]. Most studies on integrated osteoporosis care models 
were implemented in the clinical phase and performed 
simultaneous assessment efforts [14]. However, there 
is an unmet need for health education, financial and 
staff resources, and increased collaboration and linkage 
between communities and physicians [15]. In particular, 
older adults living alone who lack social support have dif-
ficulty implementing timely coordination and updating of 
the health care delivery system they receive during com-
prehensive osteoporosis care [16].

As a frontline public health service team, community 
health workers (CHWs) have become essential support-
ers of health management services for older adults living 
alone. They integrate specific populations with health 
promotion and clinical services by providing medical 
and social care support services and being an essential 
player in connecting the healthcare system to the com-
munity [17, 18]. Many studies have proposed community 
health systems and community health worker programs 
have been proposed in many studies [19–21]. Agarwal et 
al. focused on effective policy, institutional, and imple-
mentation dimensions of CHWs and community health 

systems, reporting on the critical role of factors such as 
community embeddedness levels of CHWs and standard-
ization of quality assessment of services in achieving the 
effectiveness of community health services [22]. He et 
al. examined the perceptions of health services for older 
adults in Singapore, Hong Kong, Malaysia, and Indo-
nesia. The report found a significant trend toward inte-
grating community-based long-term geriatric care with 
curative and preventive care [23].

In recent years, comprehensive geriatric community 
health management based on primary health care ser-
vices has been used in geriatrics to develop treatment 
plans and predictive monitoring [24–26]. Specifically, 
the command includes mental health, exercise norms, 
and dietary management [27–29]. However, given the 
marked individual differences among older patients, how 
to deliver appropriate interventions in the community 
and the adaptability and effectiveness of interventions 
need to be further explored. Therefore, this study aimed 
to propose a community-embedded follow-up manage-
ment model to provide health services for elderly patients 
with osteoporosis living alone, to evaluate the effective-
ness of this community follow-up management model 
from the perspective of elderly patients with osteoporosis 
using mixed methods, to explore the perception of how 
the community can adequately intervene, and to seek a 
better community health service model to provide a com-
prehensive care environment for this population.

Methods
Study design and sampling
This study used a mixed-methods approach combin-
ing quantitative and qualitative analyses to assess the 
effectiveness of a community-based embedded follow-
up management model applied to the care of elderly 
patients with osteoporosis living alone (Fig. 1). The quan-
titative study component was a two-group randomized 
controlled trial. Participants were assigned to a control 
group (daily self-care) and an intervention group (com-
munity-embedded follow-up management). Based on an 
objective quantitative assessment, the qualitative study 
explains and adds essential components of this com-
munity-based follow-up management model. The Eth-
ics Committee approved the study of the First People’s 
Hospital of Yancheng City [2022]-(K-030). The study 
was conducted between September 2021 and March 
2022. The study was conducted using a random sampling 
method in Nantong, Jiangsu Province, China. Five com-
munities were randomly selected from the area. One ser-
vice site was set up in each community.
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Sample size
The study calculated the sample size using a one-sided 
test via PASS 2021 software. Based on the results of a 
pre-trial with a sample size of 30, the effectiveness of a 
community-embedded follow-up intervention for elderly 
patients with osteoporosis living alone improved by 20% 
compared to self-care outcomes. Considering a one-
sided 2.5% significance level and a power of 95%, at least 
150 study subjects were included in each intervention 
and control group [30]. The study ultimately enrolled 396 
older adults with osteoporosis living alone in this study. 
The sample size for the intervention and control groups 
was 198 each.

Inclusion and exclusion criteria
As implementers of this community-embedded follow-up 
intervention, community physicians from 5 communities 
were invited to participate in this study. After obtaining 
consent from 24 community physicians, they received 
standardized professional training. Community physi-
cians would meet face-to-face with eligible participants 
in that community to inform general information about 
the study. Participant inclusion criteria: (1) living alone; 
(2) age ≥ 60 years; (3) meeting World Health Organiza-
tion (WHO) diagnostic criteria for osteoporosis (based 
on dual-energy X-ray absorptiometry (DXA)); (4) no his-
tory of psychiatric disorders or cognitive impairment; (5) 

having normal communication and comprehension; (6) 
voluntary participation; (7) informed consent of the per-
son or guardian.

Exclusion criteria: (1) comorbid mental illness or cog-
nitive dysfunction; (2) severe liver and kidney dysfunc-
tion; (3) subjects unwilling to participate at any stage; 
(4) leaving the community; (5) serious illness resulting in 
long-term bed rest.

After obtaining written consent, participants com-
pleted quantitative questionnaires at baseline and 
after the 6-month follow-up intervention, and some 
participants underwent semi-structured face-to-face 
interviews.

Intervention model
Preservation of autonomy
A focus on humanistic care is commonly emphasized 
in the aging care process. However, this element often 
results in varying degrees of constraint when it is overly 
reinforced. Such over-constraints are mainly reflected in 
(1) the denial of autonomy to older adults, (2) the sever-
ance of social ties, and (3) dignity [31]. A large and grow-
ing body of research reports the value of older adult 
empowerment in achieving self-care and helping older 
adults manage their health and care. Promoting self-care 
by empowering older adults can be effective in reduc-
ing the course of illness while maintaining the dignity 

Fig. 1  Flow chart of participants in the community-embedded follow-up intervention trial
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of older adults [32]. Therefore, in this community inter-
vention model, the design focused on the retention and 
support of autonomy for elderly patients with osteoporo-
sis. This support is mainly reflected in incomplete inter-
ventions at patients’ cognitive and behavioral levels: (1) 
support for active learning of health knowledge; (2) guid-
ance of healthy behavioral habits; (3) self-maintenance of 
social relationships.

Personalized services
The primary goal of personalized services is to meet the 
health needs of different patients due to the significant 
variability between individuals. Personalized services 
are based on the Comprehensive Geriatric Assessment 
(CGA) exercise [33, 34]. The comprehensive geriatric 
assessment results are incorporated into the commu-
nity intervention management questions and goals, and 
targeted aged osteoporosis follow-up management mea-
sures are implemented in terms of comprehensive medi-
cal care, nutritional diet, ability to perform daily living, 
cognitive ability, and psychology [35]. Although past 
research on senior care has examined characteristics of 
care patterns that affect different populations or indi-
viduals, a variety of possible health risk factors not only 
alter the community care setting of health care delivery 
in a broad range of ways but also increase uncertainty 
and personal risk. Given the limited social activities of 
elderly osteoporotic patients living alone, it is primarily 
a community-wide activity. Patients will need health care 

services in the community. Searching for personalized 
senior health care is a fundamental building block of this 
community follow-up management [36]. The advantages 
of this customized service are (1) prediction of health 
risks, (2) monitoring of disease progression dynamics, 
and (3) health care plans tailored to individual needs. 
Therefore, this follow-up intervention involves multiple 
levels of health education, condition monitoring, daily 
behavior guidance, and psychological care, and the spe-
cific intervention model is shown in Fig. 2; Table 1.

Considering the participants’ acceptance and famil-
iarity with their respective community settings, local 
community physicians, nurses, and community senior 
caregivers formed the follow-up intervention teams in 
their communities. They all received standardized train-
ing in osteoporosis and health-related behaviors and had 
organizational and coordination skills. At the beginning 
of the intervention, community physicians and nurses 
conducted an evidence-based assessment. Based on the 
comprehensive assessment results, they developed an 
individualized intervention plan for older patients with 
osteoporosis who lived alone. The intervention plan 
was dynamically adjusted accordingly to the assessment 
results during the intervention. Community geriatric 
care providers were responsible for monitoring, guiding, 
and assisting in completing the intervention.

Fig. 2  Community-embedded follow-up management intervention model
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Quantitative research component
Study design
Considering the specificity of the study population 
and intervention mode, the study used a questionnaire 
designed by a professional team to collect quantitative 
data. The quality of the questionnaire was tested for reli-
ability and validity through pre-testing [37]. A Cronbach 
alpha internal consistency method with a sample of 100 
was used. The reported coefficients of ability to perform 
daily activities were α = 0.86, self-efficacy α = 0.81, mental 
status α = 0.78, and satisfaction assessment α = 0.87.

The first questionnaire assessment was conducted in 
the initial period of the study, in September 2021. The 
questionnaire was completed again six months after the 
community-embedded follow-up management interven-
tion. The aim is to provide an objective evaluation of the 
effectiveness of the community-embedded follow-up 
management model applied to the health care of elderly 
osteoporosis patients living alone.

The questionnaire covered five dimensions: physi-
cal function, ability to perform daily life, psychological 
status, self-efficacy, and satisfaction. Among them, pain 
symptoms and frailty were the most intuitive indicators 
of physiological function changes. Pain symptoms and 
frailty were assessed visually based on the Visual ana-
logue scale (VAS) pain rating scale. Participants rated 
pain symptoms and frailty on a scale of 1 (weak) to 10 

(firm). Higher scores suggest a poorer physiological func-
tional status. The other sections consisted of Likert scales 
and judgmental entries. Higher scores indicate higher 
quality of life and benefit assessment. Specific indicators 
for assessing the effectiveness of the application of the 
Community Embedded Follow-up Management model 
are shown in Table 2.

Randomization and blinding
The study used the random number generator built into 
SPSS 26.0 to perform covert and digital randomization 
groupings. Participants were assigned with equal prob-
ability to either number 1 or 2. Number 1 was the control 
group, where participants did not receive any interven-
tion during the study period. Number 2 was the interven-
tion group, where participants received health services in 
a community-embedded follow-up management model.

Data analysis
The study used SPSS 26.0 statistical software to process 
the quantitative data. Count data were described by 
counts ( n ) and proportions (%). The mean and stan-
dard deviation indicate the trend of the sample set. Kol-
mogorov-Smirnov tested the normality of the data. Since 
the data did not conform to a normal distribution, a non-
parametric test was used. Differences between groups 
were tested using the Mann-Whitney U and chi-square 
tests for categorical variables. The Wilcoxon Signed 
Ranks Test examined differences in physical functioning, 
daily living abilities, psychological status, self-efficacy, 
and satisfaction of participants before and after the inter-
vention. The level of statistical significance was set at less 
than 0.05.

Qualitative research section
Measures
The interview study aimed to explore the experiences of 
health services for older people with osteoporosis liv-
ing alone and to assess the group’s perceptions of effec-
tive implementation of community-embedded follow-up 
management. The 18 respondents who participated in 
the interviews were from 190 participants in the quan-
titative research intervention group. After receiving six 
months of community-embedded follow-up interven-
tion services, they were randomly selected to participate 
in this qualitative interview study. Among them, refusal 
or withdrawal from the interview at any stage was con-
sidered an exclusion criterion for the qualitative research. 
An interview research team of six experienced qualita-
tive researchers was formed. The study collected data 
through in-depth face-to-face interviews and follow-up 
observations recorded by the researcher with each par-
ticipant until no other potentially qualitative data were 
available. To ensure the completeness and accuracy of 

Table 1  Specific content and measures of community-
embedded follow-up intervention
Projects Specific measures
Dietary Modifications A balanced diet rich in calcium, low in salt, and 

moderate in protein, avoiding irregularity.
Quit smoking
Restrictions on alcohol consumption
Avoid excessive consumption of coffee and 
carbonated beverages.

Exercise instruction Appropriate outdoor activities (regular muscle 
strength exercises) and sun exposure, such as 
walking and other low-intensity exercise (tai chi, 
dance, table tennis).

Health Education Personal health coaching, 30 min, 2 times/week;
Intensive health education, 120 min, 1 time/
month

Medical treatment 
and medication

Daily diagnosis and monitoring of chronic 
diseases and other basic diseases;
Bone Density Health Status Scale - International 
Osteoporosis Foundation (IOF) Minute Test of 
Osteoporosis Risk, every three months;
Medication for the underlying disease and/
or combination of osteoporosis symptomatic 
drugs: calcium, vitamin D, etc.

Psychological sup-
port care

Encourage social interaction activities, such as 
peer education, 1 time/week;
Telephone and home follow-up visits, 2 times/
week
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the qualitative research data, each participant was inter-
viewed twice in duplicate, meaning that the same inter-
view guide was followed for both interviews. Therefore, 
36 face-to-face semi-structured interviews were con-
ducted for the qualitative study. Interviews were born 
in the participants’ respective homes. The participants 
themselves scheduled interviews, and each interview 
lasted between 30 and 40 min. The researcher conducted 
interviews after obtaining consent from the participants. 
Qualitative interview guides were designed by profes-
sional staff. According to the construction focus of the 
community-embedded follow-up management model 
and the assessment points of the quantitative study, the 
qualitative interview guide for the respondents included 
(1) physical condition, (2) daily activity status, and (3) 
perceptions of community-embedded follow-up manage-
ment. A researcher recorded the interviews. The study 
ensured the quality of the discussions and transcriptions 
by listening to the audio-recorded interviews and reading 
the follow-up transcripts for simultaneous analysis.

Data analysis
The study analysis used Strauss’s three-process cod-
ing method. The research involved open coding, spindle 
coding, and selective coding. Two groups of experienced 
qualitative researchers were responsible for analyzing 
and reviewing the data, respectively. Initial data analy-
sis was performed using N-Vivo 12 for open coding, and 
data were categorized and dimensionalized using sub-
headings according to interview guidelines. The concepts 
of relevant categories were organized inductively into a 
sequence that constituted the axial coding. The research-
ers created condition matrices based on the axial coding 
paradigm. The matrix helped achieve a visual analysis 
of the conditions and thus selectively coded to gener-
ate themes. Finally, another group of researchers further 
reviews the data, commenting and changing the themes. 
The reliability and accuracy of the assessment results are 
ensured.

Table 2  Indicators for assessing the effectiveness of the application of community-embedded follow-up management model
Projects Number of items (Format) Scoring Criteria (Range)
Physiological 
functions

2–20

Pain Symptoms 1–10: Weak - Strong
 (1–10)

Degree of 
weakness

1–10: Weak - Strong
 (1–10)

Ability to perform 
daily life

20–100

Social Behavior 8 items / 5-point Likert scale
(strongly disagree to strongly 
agree)

Strongly disagree = 1, Disagree = 2, Don’t know = 3, Agree = 4, Strongly 
agree = 5
(8–40)

Diet rules 6 items / 5-point Likert scale
(strongly disagree to strongly 
agree)

Strongly disagree = 1, Disagree = 2, Don’t know = 3, Agree = 4, Strongly 
agree = 5
 (6–30)

Exercise Capacity 6 items / 5-point Likert scale
(strongly disagree to strongly 
agree)

Strongly disagree = 1, Disagree = 2, Don’t know = 3, Agree = 4, Strongly 
agree = 5
 (6–30)

Self-efficacy 15–105
Health Awareness 15 items

(True - False - Don’t know)
“Correct” response = 2, “Don’t know” response = 1, “Incorrect” response = 0
(0–30)

Self-care 
responsibility

7 items / 5-point Likert scale
(strongly disagree to strongly 
agree)

Strongly disagree = 1, Disagree = 2, Don’t know = 3, Agree = 4, Strongly 
agree = 5
 (7–35)

Self-care skills 8 items / 5-point Likert scale
(strongly disagree to strongly 
agree)

Strongly disagree = 1, Disagree = 2, Don’t know = 3, Agree = 4, Strongly 
agree = 5
 (8–40)

Mental state 8 items / 5-point Likert scale
(strongly disagree to strongly 
agree)

Strongly disagree = 1, Disagree = 2, Don’t know = 3, Agree = 4, Strongly 
agree = 5
 (8–40)

Satisfaction 
Assessment

12 items / 5-point Likert scale
(strongly disagree to strongly 
agree)

Strongly disagree = 1, Disagree = 2, Don’t know = 3, Agree = 4, Strongly 
agree = 5
 (12–60)
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Results
Demographic information
The total sample size at baseline for the quantitative 
study was 396 cases (Table  3). The sample size for the 
intervention and control groups was 198 each. There 
were no significant differences between groups in the 
baseline characteristics of the intervention and control 
groups. During the study period, 19 (4.80%) dropped out 
and shed at follow-up, including 11 in the control group 
and 8 in the intervention group. The investigator guided 
participants to complete the questionnaire thoroughly 
and accurately to ensure no missing values in the quan-
titative data.

Eighteen participants were interviewed for the qualita-
tive study. Eleven of them were female, and seven were 
male. The mean age was 66.89 years (SD = 4.06).

Quantitative results
Table  4 shows that the intervention and control groups 
achieved favorable results regarding physical status 
scores, daily living skills, self-efficacy, and psychologi-
cal status. Compared to the control group, the interven-
tion group showed significant improvement in the scores 
of all dimensions. The most significant improvements 
were observed in the areas of “Mental state” (p = 0.012) 
and “self-care skills” (p = 0.003). Participants’ satisfaction 

with the healthcare services provided under this model 
increased significantly.

Qualitative findings
The majority of participants reported that community-
embedded follow-up management services met their 
health care needs. The satisfaction from this manage-
ment intervention was mainly in health perceptions, 
daily behavioral outcomes, and psychological care.

Health Awareness
Participants acknowledged the benefits of community-
embedded follow-up management in terms of health 
awareness, helping them improve their health aware-
ness [18]. They valued the ability to access more detailed 
information in an easy-to-understand format during the 
management process. This would meet their need for 
information while living alone.

Table 3  Basic information of the participants (N = 396)
Variable Control Intervention P-val-

ue*n = 198 n = 198
Gender,n(%) 0.510

Male 108(54.5) 101(51.0)
female 90(45.5) 97(49.0)

Gender, mean (SD) 1.45(0.50) 1.49(0.50)
Age,n(%) 0.399

60–64 51(25.8) 55(27.8)
65–69 89(44.9) 71(35.9)
70–74 55(27.8) 64(32.3)
≥ 75 3(1.5) 8 (4)

Clinical Features,n(%)
Hypertension 36(18.2) 44(22.2) 0.317
Hypercholesterolemia 13(6.6) 23(11.6) 0.081
Diabetes 17(8.6) 25(12.6) 0.192
Heart disease 10(5.1) 18(9.1) 0.117
Stroke 5(2.5) 11(5.6) 0.126
Chronic lung disease 27(13.6) 32(16.2) 0.481
Fall in the past year 42(21.2) 49(24.7) 0.404
Hip fracture in the past 
year

5(2.5) 4(2.0) 0.736

Non-femoral fracture in the 
past year

29(14.6) 34(17.2) 0.493

≥ 5 medications at 
screening

8(4.0) 16(8.1) 0.092

SD = standard deviation

*Mann-Whitney Test

Table 4  Intervention effects of community-embedded 
follow-up management model
Outcome Intervention (n = 190) Control (n = 187) P 

value*Baseline Follow-up Baseline Follow-up
Pain level, 
mean (SD)

6.29(0.91) 4.72(0.93) 6.39(0.95) 6.26(1.17) <0.001

Degree of 
weakness, 
mean (SD)

5.87(1.11) 4.25(1.06) 6.01(1.045) 5.64(1.30) 0.010

Social 
behavior 
score, 
mean (SD)

20.78(1.74) 32.61(4.31) 20.86(1.68) 23.06(5.37) 0.003

Dietary 
score, 
mean (SD)

14.31(1.57) 24.16(3.02) 14.41(1.72) 16.30(4.32) <0.001

Exercise 
capac-
ity Score, 
mean (SD)

14.18(1.27) 25.90(3.32) 14.28(1.31) 16.48(4.89) 0.001

Mental 
state, 
mean (SD)

18.60(1.65) 32.91(3.99) 18.70(1.78) 21.33(6.20) 0.012

Health 
aware-
ness level, 
mean (SD)

19.77(4.16) 26.17(1.93) 19.96(4.24) 21.02(4.69) 0.011

Self-care 
respon-
sibility, 
mean (SD)

18.93(2.26) 25.50(2.73) 18.74(2.13) 20.30(3.50) <0.001

Self-care 
skills, mean 
(SD)

20.53(1.54) 33.27(3.23) 20.57(1.59) 22.95(5.37) 0.003

Satisfac-
tion, mean 
(SD)

27.23(2.37) 51.45(5.92) 27.26(2.39) 31.71(10.31) 0.026

SD = standard deviation

*Wilcoxon signed-rank test
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“…… I only knew about this disease before, but I didn’t 
know exactly what it was…… now I understand it.” (#4).

“…… translates specialized knowledge into something 
we can understand because we have a limited level of 
expertise. " (#7).

In addition, participants reported that community-
embedded follow-up interventions could help them 
increase their motivation for health consultation and 
make health perceptions more concrete. Community-
based, focused health education increases the interactiv-
ity of the learning process [38].

“…… We can consult directly if we don’t understand 
something. Because they are professionals, they can tell 
us exactly what behaviors are good for our health.” (#9).

“This is allowing us to take care of our health. So I will 
be proactive and ask some questions……” (#3).

Community-embedded follow-up management is 
considered a behavioral intervention to reinforce health 
awareness. The participants explained that the benefits 
they perceived behaviorally would make them more 
inclined to believe in the cognitive concepts they gained 
from their learning. This mental reinforcement helped 
them to be able to make quick and informed decisions 
and initiatives in their daily lives [39].

Behavioral outcomes
Participants affirmed that this health service model pro-
vided them with a comprehensive care environment that 
met the service demand.

“…… It’s like a professional senior care service. The dif-
ference is that I enjoy comprehensive health services in 
the comfort of my home. That’s exactly what I need.” (#6).

The participants’ health behavior changes were mainly 
reflected in the increased initiative of health consultation 
visits and a healthier daily lifestyle based on the follow-up 
observations [40]. They believed that this health manage-
ment intervention helped them to reduce to some extent 
the pain caused by the disease and to avoid risk factors:

“…… I know how to protect myself from avoiding 
aggravating my condition by falling.” (#8).

Psychological care
Community-embedded follow-up management increases 
the social connection of the elderly population living 
alone [41]. Participants valued the psychological care 
provided by this follow-up management model. They 
indicated that spiritual care reduced the psychological 
feelings of loneliness and despair:

“…… regularly asked me how I was doing and cared 
about my life…… they were like a family to me.” (#1).

Participants report that they are more confident and 
have a sense of dignity when in a good emotional state 
[42]. They are more willing to proactively engage in self-
care behaviors to optimize their quality of life.

“I feel happy under their caring care. I would prefer to 
become more valuable through my efforts.” (#10).

“…… understands my needs and respects and supports 
me. With their guidance, I can make my own choices to 
promote my health.” (#17).

Discussion
Summary
This mixed-methods study validated the effectiveness 
of a community-embedded follow-up management 
model applied to the health care of older adults with 
osteoporosis living alone. Participants had positive atti-
tudes towards providing embedded follow-up manage-
ment services in the community. The quantitative study 
showed that the scores of physical functioning, ability to 
perform daily activities, self-efficacy, and psychological 
status were significantly higher (P < 0.05) in elderly osteo-
porosis patients who received community-embedded 
follow-up management services. There was a statistically 
significant difference between the scores of the interven-
tion group and control groups’ scores in each dimension 
(P < 0.05). The qualitative study reported essential com-
ponents of a community healthcare delivery model for 
elderly osteoporosis patients living alone, including pro-
fessional support, personalized services, social support, 
and empowerment.

Comparison with existing literature
Consistent with the pre-designed philosophy of this 
model, professional support is an essential component 
of the community health services for older osteoporosis 
patients living alone [43]. Health education and individ-
ual coaching by professionals have a significant impact 
at the level of improving patients’ health awareness and 
self-care skills [44]. Although most studies on geriatric 
health care services illustrate this in their reports, the 
present study identifies the potential influence of pro-
fessional support in cognition and behavior in a qualita-
tive study. Patients can perceive the favorable effects of 
achieving self-care with professional guidance. This posi-
tive feedback result further reinforces health perceptions 
and behaviors, implying that lack of professional support 
may be the root cause of difficulties in achieving effective 
self-care in older osteoporosis patients living alone [45, 
46].

In this intervention management model, community 
follow-up with interventionists and peer support are crit-
ical for older patients living alone to maintain social con-
nections [47, 48]. The research hypothesis that a familiar 
community environment contributes to the improve-
ment of social behavior was validated in this study [49]. 
Although Guimaraes et al. reported that prolonged social 
isolation can lead to a reduction in the response to social 
behaviors, the present study observed an improvement 
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in socially isolated behaviors and adverse psychological 
moods such as anxiety in older adults living alone [38]. 
Consistent with other studies, the effectiveness of peer 
support applied at the community level to improve psy-
chosocial well-being is generally recognized [38, 50]. The 
significant value of peer support in facilitating aging in 
place for community-dwelling older adults was reported 
in a cohort study by Jacobs et al. The report also encour-
ages the exploration of specific application strategies in 
community practice applications, which is echoed in the 
present study [51].

In addition, the issue of empowerment of the elderly 
has received widespread attention at the primary care 
level in older communities [52]. As Wong et al. describe 
in their report, empowering more senior people to func-
tion in self-care is essential for promoting a sense of 
dignity and independence [11, 53]. Most participants 
wanted to increase their sense of worth through self-care 
to participate in senior health care services with dignity 
[54, 55].

Implications for practice
Future community-wide geriatric health services could 
adopt an embedded health management model that 
increases the involvement of community health workers 
[56]. The elderly living alone suffer from both the frailty 
associated with osteoporosis and poor psychological out-
comes due to lack of social support, and this group should 
be made a priority focus of community-based geriatric 
health management services [9]. The professionalism 
of health education and health care guidance should be 
strengthened in community-based primary care services 
to support the realization of an effective self-care process 
for elderly patients with osteoporosis [57]. A comprehen-
sive health assessment and individualized intervention 
model is necessary to develop an embedded follow-up 
management plan [58]. On the one hand, community 
health workers can assess the elderly population living 
alone, which is easily neglected in geriatric primary care, 
and achieve synchronized updating of electronic health 
records in the community healthcare system [59]. On the 
other hand, individual differences are fully considered to 
meet the health needs of elderly patients living alone to 
a greater extent [60]. For example, the mobilizing factor 
of peer support is strengthened in health education. This 
input can be used as an incentive and guidance mecha-
nism to strengthen health cognition and, at the same 
time, enhance the social connection of elderly osteopo-
rosis patients living alone [38]. The function of elderly 
patients living alone to perform self-care needs to be 
preserved in the process of embedded follow-up manage-
ment interventions in the community, focusing on the 
issue of elderly empowerment [55]. The degree of inter-
vention can be determined by combining the personal 

wishes and dignity assessment of elderly patients living 
alone [61]. In addition, the effective implementation of 
community-embedded follow-up management requires 
close collaboration among multidisciplinary profession-
als. Education on professional training should be pro-
vided to the local community health professionals and 
community workers involved [62].

Strengths and limitations
The main strength of this mixed study is to assess the 
effectiveness of a community-embedded follow-up 
management model applied to the health care of elderly 
patients with osteoporosis living alone from the perspec-
tive of the beneficiaries of health services. The research 
team rigorously collected quantitative and qualitative 
data to ensure the comprehensiveness and authenticity of 
the data. Based on the objective quantitative assessment, 
the qualitative study explains and adds important com-
ponents about this community follow-up management 
model, from which the experience of adequate interven-
tion support for community-embedded follow-up man-
agement is summarized to help build a better community 
health service model.

The self-subjective reports used in this study were not 
rigorously quantified, so the results may be biased, which 
will be further improved in future studies. In addition, 
the diversity of geriatric comorbidities may limit the 
effectiveness of disease-specific interventions. It should 
also be noted that the population interviewed in this 
study was mainly in the community of Nantong, Jiangsu 
Province. At the same time, other issues may be discussed 
in different regions. Our data need to be investigated and 
confirmed in future studies with broader populations, 
and we look forward to related studies by other research 
groups.

Conclusions
Overall, community-embedded follow-up management 
meets the need for health services for elderly patients 
with osteoporosis living alone. It helps improve health 
awareness, promote physical and mental health, and 
optimize the quality of life in this population. Personal-
ized services and professional support are the two main 
contributing factors to effective embedded follow-up 
management in the community.

Abbreviations
HPA	� Hypothalamic-pituitary-adrenocortical
FLS	� Fracture Liaison Service
CHWs	� Community Health Workers
CGA	� Comprehensive Geriatric Assessment
WHO	� World Health Organization
DAX	� Dual-energy X-ray absorptiometry
IOF	� International Osteoporosis Foundation
VAS	� Visual analogue scale



Page 10 of 11Shi et al. BMC Health Services Research          (2024) 24:298 

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12913-024-10804-8.

Supplementary Material 1

Acknowledgements
We are grateful to the population for participation in our study. We also thank 
all the friends who helped to forward the interviews.

Author contributions
W S: Conceptualization, Methodology, Writing- Original draft preparation. 
L W: Formal analysis, Writing- Original draft preparation. X L: Visualization, 
Investigation. F Q: Writing- Reviewing and Editing. W J: Writing- Reviewing and 
Editing. All authors reviewed the manuscript.

Funding
This research was funded by Science and Technology Project from Jiangsu 
Traditional Chinese Medicine Bureau (MS2021072).

Data availability
The datasets used and analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate
The study was conducted according to the guidelines of the Declaration of 
Helsinki. The study was approved by the ethics committee of First People’s 
Hospital of Yancheng City [2022]-(K-030). Informed consent was obtained 
from all subjects involved in the study. The participants were duly informed 
about the purpose of the study.

Consent for publication
Not applicable.

Clinical Trial Registration
Not applicable.

Author details
1Xinglin College, Nantong University, 226019 Nantong, China
2Department of Orthopedics, The Yancheng Clinical College of Xuzhou 
Medical University (The First People’s Hospital of Yancheng),  
224001 Yancheng, China
3School of Public Health, Nantong University, 226019 Nantong, China
4Department of Pharmacy, The Yancheng Clinical College of Xuzhou 
Medical University (The First People’s Hospital of Yancheng),  
224001 Yancheng, China

Received: 27 January 2023 / Accepted: 29 February 2024

References
1.	 Fang EF, Scheibye-Knudsen M, Jahn HJ, Li J, Ling L, Guo H, et al. A research 

agenda for aging in China in the 21st century. Ageing Res Rev. 2015;24(Pt 
B):197–205.

2.	 Clynes MA, Gregson CL, Bruyère O, Cooper C, Dennison EM. Osteosarcope-
nia: where osteoporosis and Sarcopenia collide. Rheumatology (Oxford). 
2021;60(2):529–37.

3.	 Zeng Q, Li N, Wang Q, Feng J, Sun D, Zhang Q, et al. The prevalence of 
osteoporosis in China, a Nationwide, Multicenter DXA Survey. J bone Mineral 
Research: Official J Am Soc Bone Mineral Res. 2019;34(10):1789–97.

4.	 Anam AK, Insogna K. Update on osteoporosis screening and management. 
Med Clin N Am. 2021;105(6):1117–34.

5.	 Johnston CB, Dagar M. Osteoporosis in older adults. Med Clin N Am. 
2020;104(5):873–84.

6.	 Yu X, Zhang YY, Han PP, Fu LY, Chen XY, Hou L et al. Effects of different living 
conditions on the risk of osteoporosis in Chinese community-dwelling 
elderly: a 3-year cohort study. J Int Med Res. 2020;48(8).

7.	 Cheng L, Sit JWH, Chan HYL, Choi KC, Cheung RKY, Wong MMH, et al. Sarco-
penia risk and associated factors among Chinese community-dwelling older 
adults living alone. Sci Rep. 2021;11(1):22219.

8.	 Azuma K, Adachi Y, Hayashi H, Kubo KY. Chronic psychological stress as a risk 
factor of osteoporosis. J uoeh. 2015;37(4):245–53.

9.	 Wu DL, Liu FW, Huang S. Assessment of the relationship between living alone 
and the risk of depression based on longitudinal studies: a systematic review 
and meta-analysis. Front Psychiatry. 2022;13.

10.	 Martino G, Bellone F, Vicario CM, Gaudio A, Corica F, Squadrito G, et al. Inter-
relations between clinical-psychological features and bone mineral density 
changes in post-menopausal women undergoing anti-osteoporotic treat-
ment: a two-year follow-up. Front Endocrinol (Lausanne). 2023;14:1151199.

11.	 Abdi S, Spann A, Borilovic J, de Witte L, Hawley M. Understanding the care 
and support needs of older people: a scoping review and categorisation 
using the WHO international classification of functioning, disability and 
health framework (ICF). BMC Geriatr. 2019;19(1):195.

12.	 Leslie WD, Crandall CJ. Population-based osteoporosis primary Prevention 
and Screening for Quality of Care in osteoporosis, current osteoporosis 
reports. Curr Osteoporos Rep. 2019;17(6):483–90.

13.	 Chang YF, Huang CF, Hwang JS, Kuo JF, Lin KM, Huang HC, et al. Fracture liai-
son services for osteoporosis in the Asia-Pacific region: current unmet needs 
and systematic literature review. Osteoporos Int. 2018;29(4):779–92.

14.	 Cornelissen D, Boonen A, Evers S, van den Bergh JP, Bours S, Wyers CE et al. 
Improvement of osteoporosis Care Organized by nurses: ICON study-protocol 
of a quasi-experimental study to assess the (cost)-effectiveness of combining 
a decision aid with motivational interviewing for improving medication per-
sistence in patients with a recent fracture being treated at the fracture liaison 
service. BMC Musculoskelet Disord. 2021;22(1).

15.	 Verdonck C, Annemans L, Goemaere S, Lapauw B, Goderis G, Balligand E, et 
al. The effectiveness and cost-effectiveness of an integrated osteoporosis 
care programme for postmenopausal women in Flanders: study protocol of a 
quasi-experimental controlled design. Archives Osteoporos. 2020;15(1):11.

16.	 Verdonck C, Willems R, Borgermans L. Implementation and operationaliza-
tion of Integrated People-Centred Health Services delivery strategies in 
integrated osteoporosis care (IOC) initiatives: a systematic review. Osteoporos 
Int. 2023:25.

17.	 LeBan K, Kok M, Perry HB. Community health workers at the dawn of a new 
era: 9. CHWs’ relationships with the health system and communities. Health 
Res Policy Syst. 2021;19(SUPPL 3).

18.	 Knowles M, Crowley AP, Vasan A, Kangovi S. Community Health Worker Inte-
gration with and Effectiveness in Health Care and Public Health in the United 
States. Annu Rev Public Health. 2022;44:363–81.

19.	 Cilenti D, Issel M, Wells R, Link S, Lich KH. System Dynamics Approaches and 
Collective Action for Community Health: an integrative review. Am J Com-
munity Psychol. 2019;63(3–4):527–45.

20.	 LeBan K, Kok M, Perry HB. Community health workers at the dawn of a new 
era: 9. CHWs’ relationships with the health system and communities. Health 
Res Policy Syst. 2021;19(Suppl 3):116.

21.	 Lehmann U, Twum-Danso NAY, Nyoni J. Towards universal health coverage: 
what are the system requirements for effective large-scale community health 
worker programmes? BMJ Global Health. 2019;4(Suppl 9):e001046.

22.	 Agarwal S, Kirk K, Sripad P, Bellows B, Abuya T, Warren C. Setting the global 
research agenda for community health systems: literature and consultative 
review. Hum Resour Health. 2019;17(1):22.

23.	 He AJ, Tang VFY. Integration of health services for the elderly in Asia: a 
scoping review of Hong Kong, Singapore, Malaysia, Indonesia. Health Policy. 
2021;125(3):351–62.

24.	 Kennedy MA, Hatchell KE, DiMilia PR, Kelly SM, Blunt HB, Bagley PJ, et al. 
Community health worker interventions for older adults with complex health 
needs: a systematic review. J Am Geriatr Soc. 2021;69(6):1670–82.

25.	 Jeste DV, Blazer DG 2nd, Buckwalter KC, Cassidy KK, Fishman L, Gwyther LP, et 
al. Age-Friendly communities Initiative: Public Health Approach to promoting 
successful aging. Am J Geriatric Psychiatry: Official J Am Association Geriatric 
Psychiatry. 2016;24(12):1158–70.

26.	 Combes S, Nicholson CJ, Gillett K, Norton C. Implementing advance care 
planning with community-dwelling frail elders requires a system-wide 

https://doi.org/10.1186/s12913-024-10804-8
https://doi.org/10.1186/s12913-024-10804-8


Page 11 of 11Shi et al. BMC Health Services Research          (2024) 24:298 

approach: an integrative review applying a behaviour change model. Palliat 
Med. 2019;33(7):743–56.

27.	 Pushpangadan M, Burns E. Caring for older people. Community services: 
health. BMJ (Clinical Res ed). 1996;313(7060):805–8.

28.	 Puts MTE, Toubasi S, Andrew MK, Ashe MC, Ploeg J, Atkinson E, et al. Interven-
tions to prevent or reduce the level of frailty in community-dwelling older 
adults: a scoping review of the literature and international policies. Age Age-
ing. 2017;46(3):383–92.

29.	 Fang EF, Xie C, Schenkel JA, Wu C, Long Q, Cui H et al. A research agenda for 
ageing in China in the 21st century (2nd edition): Focusing on basic and 
translational research, long-term care, policy and social networks. Ageing 
research reviews. 2020;64:101174.

30.	 D’Arrigo G, Roumeliotis S, Torino C, Tripepi G. Sample size calculation of clini-
cal trials in geriatric medicine. Aging Clin Exp Res. 2021;33(5):1209–12.

31.	 Jessop T, Peisah C. Human rights and empowerment in aged care: Restraint, 
Consent and dying with dignity. Int J Environ Res Public Health. 2021;18:15.

32.	 Sahlin D, Rezanezad B, Edvinsson ML, Bachus E, Melander O, Gerward S. Self-
care management intervention in Heart failure (SMART-HF): a Multicenter 
Randomized Controlled Trial. J Card Fail. 2022;28(1):3–12.

33.	 Ørum M, Jensen K, Gregersen M, Meldgaard P, Damsgaard EM. Impact 
of comprehensive geriatric assessment on short-term mortality in older 
patients with cancer-a follow-up study. Eur J cancer (Oxford England: 1990). 
2019;116:27–34.

34.	 Singh S, Gray A, Shepperd S, Stott DJ, Ellis G, Hemsley A et al. Is comprehen-
sive geriatric assessment hospital at home a cost-effective alternative to 
hospital admission for older people? Age Ageing. 2022;51(1).

35.	 Cordes T, Bischoff LL, Schoene D, Schott N, Voelcker-Rehage C, Meixner C, et 
al. A multicomponent exercise intervention to improve physical functioning, 
cognition and psychosocial well-being in elderly nursing home residents: a 
study protocol of a randomized controlled trial in the PROCARE (preven-
tion and occupational health in long-term care) project. BMC Geriatr. 
2019;19(1):369.

36.	 Hsieh TJ, Su SC, Chen CW, Kang YW, Hu MH, Hsu LL, et al. Individual-
ized home-based exercise and nutrition interventions improve frailty 
in older adults: a randomized controlled trial. Int J Behav Nutr Phys Act. 
2019;16(1):119.

37.	 Dent E, Martin FC, Bergman H, Woo J, Romero-Ortuno R, Walston JD. Man-
agement of frailty: opportunities, challenges, and future directions. Lancet. 
2019;394(10206):1376–86.

38.	 Pitchalard K, Moonpanane K, Wimolphan P, Singkhorn O, Wongsuraprakit 
S. Implementation and evaluation of the peer-training program for village 
health volunteers to improve chronic disease management among older 
adults in rural Thailand. Int J Nurs Sci. 2022;9(3):328–33.

39.	 Chen L, Gong YH, Yuan L. Health behaviour and its determinants in elderly 
patients with chronic diseases: evidence from Jiangsu Province, China. BMC 
Geriatr. 2022;22(1).

40.	 Marcus-Varwijk AE, Peters LL, Visscher TLS, Smits CHM, Ranchor AV, Slaets JPJ. 
Impact of a Nurse-Led Health Promotion Intervention in an Aging Popula-
tion: results from a quasi-experimental study on the Community Health 
Consultation Offices for seniors. J Aging Health. 2020;32(1–2):83–94.

41.	 Jiang H, Liu ZX. Community home elderly care services, multidimensional 
health and social participation of chronically ill elderly-empirical analysis 
based on propensity score matching and multiple mediation analysis. Front 
Public Health. 2023;11.

42.	 Inoue N, Matsumura T, Sakai H. Area-Based Medicine in the Super-ageing 
Society in Japan. J Med Invest. 2020;67(1–2):40–3.

43.	 Sang H, González-Vallejo C, Zhao J, Long R. Is low cost really conducive to 
primary care utilisation: an empirical analysis of community health centers in 
China. Health Soc Care Commun. 2021;29(5):E163–E73.

44.	 Wu HZ, Lin WY, Li YK. Health education in the management of chronic 
diseases among the elderly in the community with the assistance of a Mask 
R-CNN model. Am J Translational Res. 2023;15(7):4629–38.

45.	 Conroy D, Hagger MS. Imagery interventions in health behavior: a meta-
analysis. Health Psychology: Official J Div Health Psychol Am Psychol Associa-
tion. 2018;37(7):668–79.

46.	 Zhang CQ, Zhang R, Schwarzer R, Hagger MS. A meta-analysis of the health 
action process approach. Health Psychology: Official J Div Health Psychol Am 
Psychol Association. 2019;38(7):623–37.

47.	 Combes S, Gillett K, Norton C, Nicholson CJ. The importance of liv-
ing well now and relationships: a qualitative study of the barriers and 
enablers to engaging frail elders with advance care planning. Palliat Med. 
2021;35(6):1137–47.

48.	 Prajankett O, Markaki A. Integrated older people care and advanced practice 
nursing: an evidence-based review. Int Nurs Rev. 2021;68(1):67–77.

49.	 Lin YW, Chu CJ, Chen Q, Xiao JH, Wan CH. Factors influencing utilization of 
primary health care by elderly internal migrants in China: the role of social 
contacts. BMC Public Health. 2020;20(1).

50.	 Garn SD, Glümer C, Villadsen SF, Pico ML, Christensen U. Mechanisms 
Activated in the Interaction between Peer Supporters and Peers: How do the 
Peer Supporters Perceive and Perform Their Role in an Intervention Targeted 
Socially Vulnerable People with Type 2 Diabetes: A Realist-Informed Evalua-
tion. Health & Social Care in the Community. 2023;2023.

51.	 Jacobs EA, Schwei R, Hetzel S, Mahoney J, Sebastian K, DeYoung K et al. 
Evaluation of peer-to-peer support and Health Care utilization among 
Community-Dwelling older adults. Jama Netw Open. 2020;3(12).

52.	 Parajón LC, Hinshaw J, Sanchez V, Minkler M, Wallerstein N. Practicing Hope: 
Enhancing Empowerment in Primary Health Care through Community-based 
Participatory Research. Am J Community Psychol. 2021;67(3–4):297–311.

53.	 Wong AKC, Wong FKY. The psychological impact of a nurse-led proactive self-
care program on independent, non-frail community-dwelling older adults: a 
randomized controlled trial. Int J Nurs Stud. 2020;110:103724.

54.	 Ruiz-Ramírez JA, Olarte-Arias YA, Glasserman-Morales LD. Educational 
Processes for Health and Disease Self-Management in Public Health: a 
systematic review. Int J Environ Res Public Health. 2021;18(12).

55.	 Wong AKC, Wong FKY, Chang K. Effectiveness of a community-based self-
care promoting program for community-dwelling older adults: a randomized 
controlled trial. Age Ageing. 2019;48(6):852–8.

56.	 DeHaven MJ, Gimpel NA, Kitzman H. Working with communities: meeting 
the health needs of those living in vulnerable communities when Primary 
Health Care and Universal Health Care are not available. J Eval Clin Pract. 
2021;27(5):1056–65.

57.	 Coutinho LSB, Tomasi E. Self-care deficit in the elderly: characteristics, 
associated factors and recommendations to Family Health Strategy teams. 
Interface-Comunicacao Saude Educacao. 2020;24.

58.	 Yang L, Zhou Q, Wang CZ, Zhang DM, Yuan T, Li XP et al. Classification of 
health needs: a cluster analysis of older adults in urban areas. BMC Geriatr. 
2023;23(1).

59.	 Joe A, Dickins M, Enticott J, Ogrin R, Lowthian J. Community-Dwelling Older 
women: the Association between living alone and use of a home nursing 
service. J Am Med Dir Assoc. 2020;21(9):1273–.

60.	 Rayan-Gharra N, Ofir-Gutler M, Spitzer S. Shaping health: conducting a com-
munity health needs assessment in culturally diverse peripheral population 
groups. Int J Equity Health. 2022;21(1).

61.	 Nguyen KH, Trivedi AN, Cole MB. Receipt of Social Needs Assis-
tance and Health Center Patient Experience of Care. Am J Prev Med. 
2021;60(3):E139–E47.

62.	 Schleiff MJ, Aitken I, Alam MA, Damtew ZA, Perry HB. Community health 
workers at the dawn of a new era: 6. Recruitment, training, and continuing 
education. Health Res Policy Syst. 2021;19(SUPPL 3).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	﻿Community-embedded follow-up management intervention for geriatric primary care: a mixed-methods study of an integrated health services model
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design and sampling
	﻿Sample size
	﻿Inclusion and exclusion criteria
	﻿Intervention model
	﻿Preservation of autonomy
	﻿Personalized services


	﻿Quantitative research component
	﻿Study design
	﻿Randomization and blinding
	﻿Data analysis

	﻿Qualitative research section
	﻿Measures

	﻿Results
	﻿Demographic information
	﻿Quantitative results
	﻿Qualitative findings
	﻿Health Awareness
	﻿Behavioral outcomes
	﻿Psychological care

	﻿Discussion
	﻿Summary
	﻿Comparison with existing literature
	﻿Implications for practice
	﻿Strengths and limitations

	﻿Conclusions
	﻿References


