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Abstract: Background: Successful aging has been the paradigm of old-age life. The purpose of
this study was to implement and evaluate a cross-disciplinary intervention program using two
approaches for community-based older adults in Taichung, Taiwan. Methods: The content of the
intervention included successful aging concepts and preparation, physical activity, chronic disease
and health management, dietary and nutrition information, cognitive training, emotional awareness
and coping skills, family relationship and resilience, legal concepts regarding financial protection,
and Internet use. The traditional person-to-person (P2P) intervention approach was implemented
among participants at urban centers, and the personal-and-digital (P&D) intervention approach was
implemented among participants at rural centers; before the P&D group received the intervention,
participants were assessed as the control group for comparison. Results: Healthy behavior and
nutrition improved for the P2P group, although not significantly. Strategies for adapting to old age
and reducing ineffective coping were significantly improved in the P2P group. The ability to search
for health information improved in the P&D group, and knowledge of finance-related law increased
in the P2P group. Conclusion: A continuous, well-designed and evidence-based intervention program
is beneficial for improving the health of older adults, or at least delaying its decline.

Keywords: cross-disciplinary; health promotion; intervention; successful aging

1. Introduction

Successful aging has been widely accepted as the paradigm for the quality of life when
growing older, and it is a multi-dimensional concept [1]. General risk and protective factors of
successful aging have been found [2–11]. Effective intervention strategies to support successful
aging have been accordingly developed. However, most health promotion intervention studies have
focused on one aspect of successful aging, and only a few have considered a cross-disciplinary and
multi-dimensional goal of intervention for successful aging [12–14]. In addition, Rowe and Kahn’s
successful aging 2.0 idea [15] indicates that six aspects should be prioritized for policies focused on
old age: intergenerational relationship, family (evolution, support, and role changes), productivity
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(work and retirement, function and dysfunction, technology, social role), human capital development
(lifelong learning and skill training), and health and healthcare. These aspects indicate that a new
approach for promoting successful aging should seek not only to increase the awareness of preparation
for growing older and aging successfully, but also to increase the ability for lifelong learning, social
participation, and health. Therefore, a comprehensive and prospective intervention should cover
multiple dimensions of successful aging, including increased lifelong learning ability, and the model
should be easily implemented across groups. In this study, we sought to conduct two different models
of a successful aging intervention: one was the person-to-person (P2P) lecture model; the other was
P2P plus the personal-and-digital (P&D) model. Both models were designed to be multi-dimensional
and facilitate lifelong learning, but the P&D model also focused on an easily disseminated design.
We sought to compare these two different intervention models to a control group and evaluate the
effectiveness of the intervention in this study.

1.1. Intervention on Successful Aging

There are many studies related to interventions for specific chronic diseases. For example,
biomarkers or physical activity can be improved by exercise and diet community-based
intervention [16–21], which works even for adults with developmental disabilities [22]. There are also
some effective exercise interventions for specific physical function [23,24]. In addition, changes in
lifestyle, health literacy, and healthy behaviors have been combined with physical health intervention
programs, especially for the health management of chronic disease patients [16–18,25].

The goal of promoting mental health in older adults usually includes cognition, emotion, coping
ability, and psychological well-being. Interventions for cognitive function use different strategies.
For example, appropriate diet (nutrition) may reduce cognitive decline [26]. Cognitive training may
improve cognitive function to delay its decline [27–31]. Computer-based training is as effective
as paper-and-pen interventions for cognitive function, but computer-based training programs are
less labor-intensive [32]. Physical activity interventions are also beneficial for cognition, memory,
and visual/hearing abilities in older adults [33,34]. Regarding emotional health, using cognitive
psychological therapy (such as acceptance and commitment therapy and mindfulness-based cognitive
therapy) may strengthen mental resilience [35]. Life review [36], stress coping skills, and case
management [37] may reduce depressive symptoms. Participation in an online support group may
reduce depressive symptoms and increase dignity and quality of life [38]. Professional therapy and
counseling using face-to-face education plus phone call reminders for self-care can also effectively
increase mental health and self-care ability [39]. Face-to-face behavioral cognition therapy (relaxation
and emotional regulation) as well as online videos will reduce symptoms of depression and anxiety.
In addition, autobiographical memory training also increases life satisfaction and happiness [40].

Social activities, leisure activities, and social participation improve well-being [41]. Middle-aged
people or adults preparing for retirement by anticipating social participation after this change find
that maintaining their physical and mental states, as well as developing their social support network,
are also useful [42,43]. In addition, family-centeredness is the core of Chinese culture. The family
relationships affect the life satisfaction of older adults in Taiwan [44]. The health conditions of family
members may affect not only older adults, but also family relationships [45]. However, most health
promotion interventions for older adults related to family have focused on how to provide support for
the patient’s family or how to reduce burden and stress for family caregivers [46–48], with scarce focus
on increasing social activity engagement and positive support from family.

Financial security is often mentioned in retirement preparation [6,49], and financial security is one
of the important components of successful aging for Taiwanese adults [50]. Financial management or
preparation issues must consider legal issues related to heritage and economic security for those who
are disabled or have dementia. However, these issues are hardly mentioned in intervention programs
for older adults.
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1.2. Intervention Approach

As digital technology has developed, e-approaches and technology-assisted approaches have also
been used in health education and intervention. Furthermore, the use of informational communication
technology (ICT) has been viewed as an indicator of active aging [51] since using the Internet is a
modern way for people to connect to their social network and participate in society. If an e-approach
proves to be effective, such an approach will likely have the capacity for easy dissemination and
replication in a wider range of the target population. Online courses or Internet social media
groups are found to be effective for changing lifestyle or behaviors. For example, online courses
can effectively change a diet and increase the intake of vegetables and fruits [52] or increase physical
activities [53]. Online social networks may encourage social support and self-regulation of physical
activity and diet [54].

The theoretical explanations supporting the application of social media for intervention include
uses and gratification theory, common identity/common bond, social identity theory, social support
theory, social network thresholds, diffusion of innovation, and so on [55]. A systematic review indicates
that face-to-face interventions are still more effective than other interventional approaches, and their
effectiveness depends on the characteristics of the target group [20]. Another systematic review found
that a strengthened approach using a personal coach plus telephone or email is more effective [19].
The effectiveness of the intervention via online social groups depends on the characteristics of the
members, including the composition, mutual support, and interaction [22,55]. If using a web-based
self-management system after a face-to-face course without including a social group for strengthen,
behavioral changes can be limited and may be resisted by some users [56]. The effectiveness of
an eHealth intervention on mental health also depends on the types of intervention used, such as
mindfulness training, cognitive behavior therapy, and stress management training [57].

The challenges for online intervention include how to measure the status and changes of the
participants [58] and remaining aware that frequent participation online does not assure the desired
change in healthy behaviors or health status [59]. When considering the development of an intervention
program using ICT for older adults, the main barriers include the accessibility of broadband and
websites, performance in learning, availability of training, motivation to use the Internet, and trust in
technology [60]. Nevertheless, friendly displays may help to reduce the barriers of Internet usage [61],
and smart phones or tablets that eliminate typing on keyboards are easier to use than computers.

In Taiwan, health promotion programs for older adults are very common among communities.
However, there is little intervention in the design of using ICT because older cohorts are less educated
and use fewer ICTs than younger cohorts. Using ICT itself is the main barrier preventing access to
lifelong learning materials on the Internet. In Taiwan, the percentage of older adults aged 55 or above
using ICT to go online was approximately 60.4% in 2017 [13]. The use of ICT in middle-aged and
younger cohorts is much more prevalent than that in older cohorts; the middle-aged and younger
cohorts will be familiar with the Internet as they age in the forthcoming decade. Currently, to design
and conduct a health promotion program available via ICT devices for current older adults is timely,
but a friendly interface and person-assisted program is also important.

1.3. Aims

In this study, we aimed to design and evaluate a successful aging promotion program for
community-based older adults that is cross-disciplinary, enables lifelong learning, and is easily
disseminated; to do this, we used two different models in Taiwan. Under the community care
social welfare policy, there are community care centers (CCCs) run by not-for-profit organizations in
almost all districts that are centrally located in neighborhoods. The CCCs provide different activities,
health education, and scheduled courses for older adults in the community as a chance for social
participation. In this study, we cooperated with multiple CCCs in Taichung, Taiwan to implement a
successful aging intervention program and to evaluate its effectiveness. If the program proves to be
useful, the model can be a reference for other CCCs to promote future health and successful aging.
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2. Materials and Methods

2.1. Setting and Participants

The intervention was implemented in the CCCs, and all the designs had to conform to the
daily routine for existing CCC participants and the CCC managers; thus, a randomized trial was
not possible. The study was a quasi-experimental, multiple-center design for older adults in
the communities. We contacted several rural and urban CCCs in Taichung. Three urban CCCs
were run by a church-related organization, and two rural CCCs were run by two different social
development associations; both agreed to participate in the program. The three church-led CCCs
agreed to participate as the traditional person-to-person (P2P) experimental group in the face-to-face
lecture-based intervention model, while the two rural CCCs agreed to participate in the program
as the control group at the first stage and then as the person-and-digital (P&D) experimental group.
All the existing older participants in the CCCs were invited to the program in 2017. Participants
who were disabled, had dementia, or had difficulty with communication participated in the program
but were excluded from the program evaluation. In addition, if there were newcomers to the CCCs
during the intervention, they were excluded from the evaluation. Only those who participated in the
intervention program and completed the pre- and post-test evaluations were included in the analysis.
The participant flow and study design are described in Figure 1. There were 61 participants in the P2P
group who completed the pre- and post-tests and the intervention in the three urban centers. The two
rural centers were initially monitored as the control group without our intervention, but only their
scheduled activities were accepted at the first stage. A total of 32 participants completed both the pre-
and the post-tests at the first stage. The post-test at the first stage was used as the pre-test of the second
stage, and the participants then received the P&D model intervention. There were 54 participants in
the rural group who completed the pre- and post-tests in the P&D program.
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2.2. Intervention Program

The activity times for the CCCs were every morning from Monday to Friday. Two of the
urban center participants were grouped together for the intervention program. Thus, there were
two intervention centers for the P2P intervention and two centers for the P&D intervention.
The intervention program was given once per week, and the program lasted for at least 12 weeks for
each center. The contents of the intervention for the two experimental groups were designed using
the same construct, but the interventional approach was different. All the lecturers agreed to offer
personal consultations after the intervention if the older adults had questions about health or aging
issues. There were nine components included in the intervention design:

(1) Concept and preparation for successful aging: The lecture introduced the idea of successful aging,
risk and protective factors to successful aging, strategies for successful aging, the importance of
preparing for old age in life, and the framework of the whole program. The course was given by
an expert in gerontology.

(2) Physical activity: The unit introduced content about common physical activities and a fitness
examination and then provided a demonstration of easy physical activity exercises that can be
performed at home. An elastic band was provided for each participant to use in the physical
activity exercise. The unit was given by a physical therapist, and trained graduate students
helped to demonstrate and assist the participants with the exercise.

(3) Nutrition and diet for older people: The educational content included reference material about
daily diet, six categories of food and nutrition, portion size and calories, appropriate nutrition
suggestions for older adults, the DASH diet (dietary approaches to stop hypertension, a diet which
is rich in fruits, vegetables, whole grains, and low-fat dairy foods; includes meat, fish, poultry,
nuts, and beans; and is limited in sugar-sweetened foods and beverages, red meat, and added
fats; it is used for control hypertension and promote a well-balanced diet), etc. The lecture was
given by an attending physician.

(4) Chronic disease prevention and management: This unit included the management of common
chronic diseases for older adults (hypertension, high blood cholesterol, heart disease, diabetes,
arthritis, osteoporosis, insomnia, etc.), prevention strategies, and medication usage knowledge.
The lecture was given by an attending physician.

(5) Emotional health and coping with stress: The unit designed with the background of cognitive
behavior therapy introduced self-awareness of emotions and distress, as well as practice of coping
skills for a more balanced psychological well-being. The lecture was given by an expert and
practitioner in the field of mental health.

(6) Cognitive function training: Cognitive function training was provided, including activities to
draw attention and concentration, retain short-term memory, execute daily activities of daily
living, and perform executive functioning tasks. A device-assisted response training was given
for the P2P group, and an online cognitive game was implemented as the exercise for the P&D
group. The necessary training devices and tablets were provided in the training weeks.

(7) Family relationship: The content focused on emotional awareness, forgiveness and conflict
resolution in family relationships, and expressing appreciation and affection. The unit included a
lecture and exercise, and a tablet game was also provided as the demonstration. The unit was led
by two experts in family relationships.

(8) Financial security: The lecture focused on the basic ideas of self-protection concepts in finance,
knowledge of law related to inheritance, legal representation for those who are disabled,
and property trust. The lecture was given by a lawyer with expertise in social protection for
older adults.

(9) Internet use: The lecture and practice focused on how to use a tablet to go online and
introduced several useful applications for older adults, such as bus schedules, clinic registrations,
and searching for information about songs on YouTube or health information on a recommended
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website. The tablets were provided for all the participants for the duration of the intervention.
For the P&D group, the Internet use course was allowed additional weeks for practice. The lecture
was given by a graduate student, and 4–10 students (according to the number of participants
and the course content) and CCC volunteers assisted the older participants in learning to use the
tablets every week.

For the same component of the intervention, the approaches used for the two experimental groups
were different. The P2P group received traditional intervention education, that is, the educator (and
graduate assistants) gave the lecture face-to-face every week at the two urban centers. The P&D group
received face-to-face instruction combined with digital courses, and graduate students assisted in the
learning activities.

Each intervention component was given for at least one week, and the exercise was designed in
the following weeks. For example, the physical activity exercise was conducted every week during
the break; there were extra weeks for cognitive training exercise games and for using the tablets to go
online. In addition, there were two different strengthening strategies for the two experimental groups.
Participants in the P2P group were invited to join a Facebook group. All the intervention lectures
or demonstrations were recorded as videos, uploaded online, and then embedded in the Facebook
group interface. The participants were invited to watch the videos after the program so that they could
review the videos or catch up in case they missed the lecture. For the P&D group, participants were
asked to complete reminder questions online before class every week. The questions were related to
the frequencies of engaging in physical activity, eating vegetables and fruit, expressing appreciation,
showing gratitude to others, engaging in cognition related activities, and other topics in the past week.
All the items focused on the intervention content.

2.3. Ethical Consideration

All participants were introduced to the intervention program, the contents of the evaluation
questionnaire, and the fitness items. They were invited to participate in the program and complete
the questionnaire evaluation, and they could decline to participate in the research project. All the
researchers and students involved in this study were required to sign agreements for the protection of
the privacy of the participants. Assurances were given that all data would be presented as anonymous
statistics and that privacy would be protected. The study was conducted in accordance with the
Declaration of Helsinki, and the protocol was approved by the Medical Research Ethics Committee of
Asia University (No. 10411015).

2.4. Data Collection and Measurements of Effective Evaluation

Two experts with a background in gerontology and health promotion reviewed the questionnaire
for content validity, and the questionnaire was pretested and accordingly revised before it was
administered to the study participants. The variables for evaluating the effects of the intervention
program included:

(1) Demographics and background: Age, sex, education, marital status, living arrangement (living
alone or with others), household income, and rated relative income.

(2) Physical health: Self-rated health was measured as poor to excellent (score 1–5). Chronic disease
numbers (accumulative numbers of the following chronic diseases: strokes (ever), hypertension,
heart disease, diabetes, arthritis, spinal spurs, kidney or urinary tract diseases, stomach ulcers,
liver- or gall bladder-related diseases, pulmonary or respiratory system diseases, cancer, cataracts
or glaucoma, and reproductive system diseases). Nutritional risk was screened by the Mini
Nutrition Assessment (MNA) [62] and coded as normal (score ≥ 12) or at risk of malnutrition
(score ≤ 11). Physical function, measured by instrumental activities of daily living (IADLs) and
the Nagi scale and scored 0–27 [63], was collected only at baseline to serve as a control. Fitness
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items for older people were also examined as an outcome but were not included in this article
because some participants could not perform the fitness tests, and the sample size was small.

(3) Mental health: Depressive symptoms were measured by the CES-D 10-item scale [64], scored
0–30. Cognitive function was measured by MoCA (Montreal Cognitive Assessment) [65], a more
sensitive cognitive assessment tool; the total score ranged from 0 to 30 by the adjustment of
education. A score of 25 or lower indicated the risk of mild cognitive impairment. Adaptation
strategies to old age were conceptualized from the Baltes and Baltes’ successful aging model [66]
and revised by Donnellan et al. (2012) [67]. The six items included the strategies of selection,
optimization, and compensation. Each item was scored from 1 to 3 as disagree, no opinion,
or agree; each type of strategy was scored from 2–6. Stress coping strategies were measured
with a brief COPE scale [68]. The original scale included 18 items and was then reduced to
11 items in later tests. The stress coping strategies were analyzed by factor analysis, and three
types of coping strategies were then extracted. Finally, the original item scores were summed
as the strategy type score: action and positive thinking (score 4–16), emotion-focused coping
(score 4–16), and negative coping (score 2–8).

(4) Lifestyle and health literacy: Lifestyle included regular exercise (exercise three times or more per
week), sedentary lifestyle hours per day, etc. In addition, 14 items for measuring diet behaviors
and healthy literacy were asked [13], such as questions about choices for a balanced diet; intake of
vegetables, fruit, milk and related products, drinks containing sugar, and foods high in cholesterol;
noticing expiration dates; reminders from family and friends about diet nutrition, etc. Each item
was scored from 1 to 3, and the total score ranged from 14 to 42; a higher score indicated a better
diet style.

(5) Social support: (a) Social support included questions about emotional support and instrumental
support from family and friends, respectively; each item was scored from 4 to 12; (b) conflicts
with family members (including spouse, children, or other family members) (coded as yes/no).

(6) Financial security knowledge and preparation: The participants were asked if they had made
financial preparations for life in old age (yes/no). They were also asked whether they knew about
the laws regarding inheritance, guardian, and property trust (yes/no).

(7) Internet use: The participants were asked whether they use the Internet and at what frequency
(at least once every week) as well as whether they were able to search for health information
online (yes/no). In the post-test, participants were also queried about reasons to use or not use
the internet.

(8) Life satisfaction: Life satisfaction was scored from 1 to 5, indicating very unsatisfactory to
very satisfactory

2.5. Analysis

First, we compared the differences across groups at baseline in Table 1 by descriptive analysis,
chi-square test, and one-way ANOVA. If there were group differences at baseline and natural time
changes, group differences needed to be controlled. Next, the changes within groups were compared
by McNemar test and paired-t test in Table 2, that indicated the changes over time of the same older
participants. Health status and health behaviors may change over time even though no intervention
was conducted, especially for the frail older people. Thus, generalized estimating equation (GEE) [69]
was used for controlling the baseline group differences and natural time changes within group to
examine the real effects of interventions.

In addition, a process evaluation was needed to provide qualitative descriptions of how the
program was conducted and to explain the outcome (please see the Discussion section). According to
the framework of Steckler and Linnan [70], the process evaluation included the following components:
recruitment, maintenance, context, resource, implementation, reach, barriers, exposure, continued use,
and contamination.
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Table 1. Demographics of the participants at baseline (mean (SD) or %).

Variables P2P (n = 61) P&D (n = 54) Control (n = 32) Significance

Age 77.25 (8.27) 76.57 (7.01) 78.16 (7.07)

Sex

Male 16.7% 25.9% 28.1%
Female 83.3% 74.1% 71.9%

Education

Illiterate 10.0% 20.4% 18.8% *
Elementary school 30.0% 42.6% 40.6%

Primary high school 23.3% 18.5% 28.1%
Senior high school 21.7% 16.7% 12.5%

College/University + 15.0% 0.0% 0.0%

Marital status

No spouse 63.3% 59.3% 53.1%
Having spouse 36.7% 40.7% 46.9%

Ethnic groups

Mingnan 63.3% 88.9% 90.3% **
Hakka 5.0% 1.9% 6.5%

Mainland provinces 30.0% 9.3% 3.2%
Aboriginal and others 1.7% 0.0% 0.0%

Religion belief

None 15.0% 7.4% 6.3% ***
Buddhism, Dao, folk belief 41.7% 85.2% 87.5%

Christian, Catholics 43.3% 7.4% 6.3%
Don’t know/Refused to answer 19.0% 46.9% 33.3%

Relative income to others

Higher 5.2% 0.0% 5.6%
About the same 69.0% 61.3% 75.9%

Lower 25.9% 38.7% 18.5%

Living arrangement

Alone 18.3% 25.0% 20.4%
With others 81.7% 75.0% 79.6%

Family not living together

No 17.2% 6.3% 9.3%
Yes 82.8% 93.8% 90.7%

Note: chi-square test or one-way ANOVA test were conducted. * p < 0.05, ** p < 0.01, *** p < 0.001.

Table 2. Evaluation of the outcome variables before and after intervention within three groups.

Evaluation P2P Group P&D Group Control Group

Variables Pre-test Post-test Pre-test Post-test Pre-test Post-test

Self-rated health 3.10 (0.75) 3.38 (0.78) * 3.31 (1.01) 3.33 (0.91) 2.84 (0.99) 3.31 (1.18) *
Regular exercise (%) 77.90% 88.10% 72.20% 77.80% 76.60% 80.00%

Sedentary activity hours 4.69 (3.08) 5.03 (3.76) 5.58 (4.58) 4.25 (2.40) 4.97 (2.50) 5.73 (4.30)
Diet behavior and diet literacy 30.87 (4.76) 31.75 (4.34) 31.95 (4.47) 33.42 (5.16) * 30.52 (3.75) 32.32 (4.29) *

No nutrition risk (%) 82.5% 96.5% ** 88.9% 87.0% 90.0% 86.7%
Cognitive function 22.91 (5.01) 23.37 (5.51) 17.94 (6.09) 18.86 (6.08) 17.89 (6.58) 18.39 (5.94)

Depressive symptoms 5.92 (5.06) 5.53 (4.67) 4.87 (5.05) 5.04 (5.26) 5.17 (5.91) 5.13 (6.46)
Adaptation: selection 5.05 (1.13) 5.13 (1.13) 4.25 (1.95) 4.90 (1.09) ** 4.87 (1.31) 4.13 (1.07) **

Adaptation: optimization 5.65 (0.66) 5.42 (0.87) 5.33 (0.86) 5.44 (0.98) 5.63 (0.62) 5.40 (0.81)
Adaptation: compensation 5.22 (1.15) 4.98 (1.24) 5.21 (1.29) 5.27 (1.17) 5.23 (1.17) 5.37 (1.16)

Action and positive thinking coping 3.18 (0.64) 3.10 (0.78) 2.73 (0.90) 3.00 (0.73) 2.51 (0.96) 2.88 (0.93)
Negative coping 2.74 (0.60) 2.37 (0.72) ** 2.25 (0.71) 2.51 (0.72) 2.34 (0.75) 2.28 (0.71)

Emotion-focused coping 1.90 (0.69) 1.77 (0.75) 1.63 (0.70) 1.66 (0.76) 1.62 (0.80) 1.53 (0.65)
Family social support 9.92 (1.99) 9.68 (1.96) 9.85 (1.88) 10.13 (1.93) 9.15 (2.34) 9.92 (1.76)
Friend social support 7.69 (1.44) 7.45 (1.50) 8.57 (1.63) 8.80 (1.60) 7.68 (1.82) 8.32 (1.49)

Conflict with family members 14.3% 4.8% 13.0% 4.3% 8.3% 8.3%
Use of Internet 23.7% 30.5% 15.7% 17.6% 10.3% 6.9%

Search for health information 20.3% 22.0% 40.0% 66.7% 6.9% 6.9%
Financial preparation 61.0% 62.7% 58.8% 58.8% 31.0% 62.1% *

Financial security knowledge 27.1% 45.8% * 25.5% 29.4% 24.1% 20.7%
Life satisfaction 3.88 (0.67) 4.02 (0.66) 3.90 (1.05) 4.31 (0.84) ** 3.34 (0.23) 3.72 (0.22)

Note: McNemar test and paired-t test were conducted within the groups. * p < 0.05, ** p < 0.01.
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3. Results

3.1. Sample Description

Table 1 shows the characteristics at baseline across the three groups. The education level of the
urban area (P2P group) was higher than that of the rural area groups, and ethnicity and religious
beliefs were significantly different between the urban and rural areas.

3.2. Comparison within Groups

Table 2 shows the changes of the outcome variables before and after intervention within the two
experimental groups and the control group. For the P2P group, the self-rated health improved, nutrition
risk improved, negative coping strategies reduced, and financial security knowledge increased
significantly. For the P&D group, diet behavior and diet literacy increased, use of selection adaptation
strategy for aging increased, and life satisfaction increased significantly. Other changes were observed
but were not significant. Some changes also were observed in the control group: their self-rated health
increased, diet behavior improved, selection adaptation strategy to aging increased, and financial
preparation percentage increased. It seems there were group differences at baseline that may interfere
with the evaluation in a quasi-experimental design. Thus, generalized estimating equation models were
necessary to control the group differences. Table 3 show the results of generalized estimation equation
models to examine the intervention effects by controlling the groups, time, age, sex, and education.
The group effect indicated the difference between the experimental group (P2P or P&D) and the control
group; the time effect indicated the change over time before and after intervention. The group and
time interaction term indicated the real intervention effect for the P2P group or for the P&D group.
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Table 3. Effects on physical, mental, and social outcomes by the intervention program by generalized estimating equation (GEE) analysis.

Physical Health and
Health Behaviors

Self-Rated
Health Regular Exercise Sedentary Activity

Hours per Day
Diet Behaviors and

Diet Literacy
No Nutrition

Risk

Intercept 3.362 (0.694) *** 2.839 (2.061) 7.119 (2.578) ** 26.841 (3.644) *** 4.983 (2.369) *
P2P Group 0.165 (0.189) 0.121 (0.549) −0.254 (0.653) −0.727 (0.904) −0.552 (0.706)
P&D Group 0.448 (0.214) * −0.214 (0.528) 0.341 (0.782) 1.335 (0.870) −0.116 (0.728)

Time (months) 0.081 (0.032) * 0.016 (0.086) 0.092 (0.141) 0.294 (0.125) * 0.014 (0.125)
P2P * Time 0.008 (0.048) 0.189 (0.153) −0.010 (0.237) 1.490 × 10−16 (0.235) 0.573 (0.251)
P&D * Time −0.074 (0.049) 0.084 (0.131) −0.502 (0.264) 0.219 (0.248) −0.073 (0.200) *

Age −0.006 (0.008) −0.021 (0.025) −0.022 9).029) 0.004 (0.042) −0.033 (0.029)
Sex (Female) −0.390 (0.184) * −0.112 (0.428) 0.534 (0.544) 2.448 (0.863) ** −0.348 (0.609)

Education 0.163 (0.054) ** −0.004 (0.172) −0.420 (0.209) * 1.196 (0.297) *** −0.002 (0.207)
QIC # 236.676 315.408 3409.545 5281.812 207.184

Mental Health Cognitive
Function

Depressive
Symptoms

Adaptation:
Selection

Adaptation:
Optimization

Adaptation:
Compensation

Coping: Action
and Positive

Thinking
Coping: Negative Coping:

Emotion-Focused

Intercept 29.936 (5.246) *** 3.371 (4.107) 4.341 (0.767) *** 5.232 (0.595) *** 6.984 (0.922) *** 2.863 (0.577) *** 2.699 (0.477) *** 2.192 (0.489) ***
P2P Group 2.840 (1.331) * 0.958 (1.240) 0.165 (0.280) −0.058 (0.131) 0.013 (0.255) 0.543 (0.188) ** 0.227 (0.168) 0.406 (0.156) **
P&D Group −0.049 (1.268) −0.385 (1.243) −0.554 (0.294) −0.327 (0.156) * −0.059 (0.271) 0.169 (0.204) −0.082 (0.173) −0.076 (0.162)

Time (months) 0.112 (0.132) ** −0.028 (0.191) −0.122 (0.042) ** −0.039 (0.025) 0.006 (0.046) 0.064 (0.037) −0.013 (0.034) −0.008 (0.029)
P2P * Time 0.055 (0.227) −0.100 (0.285) 0.150 (0.076) * −0.039 (0.048) −0.083 (0.075) −0.085 (0.053) −0.029 (0.049) −0.114 (0.044) **
P&D * Time 0.132 (0.231) 0.154 (0.247) 0.323 (0.078) *** 0.061 (0.058) 0.004 (0.076) 0.023 (0.059) 0.018 (0.058) 0.081 (0.054)

Age −0.205 (0.060) ** 0.032 (0.049) 0.002 (0.008) 0.001 (0.007) −0.021 (0.010) * −0.009 (0.007) −0.013 (0.006) * 0.000 (0.056)
Sex (Female) 0.677 (1.049) 0.131 (1.038) 0.234 (0.216) 0.458 (0.145) ** 0.014 (0.207) 0.402 (0.140) ** 0.122 (0.090) 0.230 (0.108) *

Education 2.507 (0.376) *** −0.471 (0.379) 0.089 (0.067) 0.023 (0.043) −0.079 (0.076) 0.079 (0.046) −0.051 (0.038) −0.019 (0.041)
QIC # 6540.177 7782.505 398.338 199.566 423.882 186.490 158.808 151.390

Social Outcome Family Social
Support

Friend Social
Support

Conflict with Any
Family Members # Use of Internet Search for Health

Information
Financial

Preparation
Financial Security
Law Knowledge Life Satisfaction

Intercept 8.963 (1.588) *** 7.829 (1.295) *** 5.900 (4.806) 7.556 (2.456) ** 7.157 (2.583) ** 1.781 (1.617) 1.423 (1.726) 4.213 (0.671) ***
P2P Group 0.492 (0.459) −0.075 (0.398) 0.806 (0.976) 0.536 (0.791) 0.852 (0.833) 0.935 (0.512) −0.302 (0.516) 0.441 (0.218) *
P&D Group 0.514 (0.457) 0.796 (0.395) * 0.119 (0.980) 0.383 (0.825) 0.776 (0.867) 1.038 (0.527) * −0.007 (0.518) 0.464 (0.247)

Time (months) 0.127 (0.063) * 0.065 (0.055) −0.080 (0.100) −0.101 (0.163) −0.004 (0163) 0.180 (0.083) * −0.045 (0.073) 0.048 (0.036)
P2P * Time −0.206 (0.096) * −0.159 (0.099) −0.531 (0.356) 0.278 (0.199) 0.068 (0.198) −0.139 (0.132) 0.344 (0.142) * −0.003 (0.047)
P&D * Time −0.050 (0.123) −0.006 (0.099) −0.213 (0.368) 0.160 (0.208) 0.884 (0.305) ** −0.222 (0.159) 0.108 (0.158) 0.073 (0.061)

Age 0.003 (0.019) 0.003 (0.015) −0.094 (0.058) −0.152 (0.031) *** −0.159 (0.031) *** −0.034 (0.019) −0.049 (0.021) * −0.008 (0.008)
Sex (Female) −0.137 (0.301) −0.610 (0.261) * −0.622 (0.733) 0.149 (0.543) −0.168 (0.657) −0.193 (0.360) 0.221 (0.421) −0.315 (0.171)

Education 0.166 (0.140) 0.122 (0.099) −0.336 (0.417) 0.873 (0.210) *** 1.105 (0.257) *** 0.226 (0.125) 0.678 (0.172) *** 0.050 (0.056)
QIC # 1036.473 637.722 103.719 207.208 159.629 388.300 316.777 239.243

Note 1: The reference groups of the categorical variables were intervention (control group), sex (male), regular exercise (no), nutrition risk (no), any family conflict (no), use of Internet (no),
search for health information (cannot), financial preparation (no or unsure), financial law knowledge (do not know). The continuous variables were time (months), age, education (1–5),
self-rated health, sedentary activity hours per day, diet behaviors and literacy (14–42), cognitive function (MoCA score 0–30), depressive symptoms (CES-D score 0–30), adaption strategies
(selection, optimization, compensation), coping strategies (action and positive thinking, negative, emotion-focused), family social support (4–12), friend social support (4–12), and life
satisfaction (1–5). Note 2: # Only those who had family were included in this model. Note 3: The analysis was conducted by generalized estimating equation with normal or binomial
distribution models. # QIC is abbreviated for the statistic value: quasi information criterion. * p < 0.05, ** p < 0.01, *** p < 0.001.
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3.3. GEE Analysis

Table 3 shows the results of GEE models used to examine the intervention effects by controlling
for the groups, time, age, sex, and education. The group effect indicated the difference between the
experimental group (P2P or P&D) and the control group; the time effect indicated the change over time
before and after the intervention. The group and time interaction term indicated the real intervention
effect for the P2P group or the P&D group.

The first part of Table 3 shows the intervention effects on physical health and health behaviors.
Only nutrition risk was significantly reduced for the P&D group compared with the control group
(β = −0.073, p < 0.05); the P2P group was not significant. The change in self-rated health was
small. Regular exercise increased, and sedentary activity decreased after the intervention in the two
experimental groups, but these changes were not significant. Diet behavior and diet literacy increased
more for the P&D group than for the P2P group compared with the control group, but not significantly.

The second part of Table 3 shows the intervention effects on mental health, adaptation strategies
for aging, and strategies for coping with stress. Cognitive function increased for both the P2P and
P&D groups, although this was not significant. Cognitive function increased over time (β = 0.112,
p < 0.01) for all groups, showing that the learning effect may exist. Depressive symptoms were also not
significant. Among the three adaptation strategies for aging, only the selection adaptation strategy
significantly increased for both the P2P and P&D groups. Regarding the three types of strategies for
coping with stress, the only significant effect observed was for reducing the use of emotion-focused
coping for the P2P group. The P&D group increased its use of the action-and-positive-thinking strategy
and the emotion-focused strategy, but not significantly.

The third part of Table 3 shows the intervention effects on social and economic dimensions and life
satisfaction. Expectedly, the family support rating was reduced for the P2P group. The support from
friends was significantly changed. Conflicts with family members for both the P2P and P&D groups
were reduced, although this was not significant. The use of the Internet increased for both experimental
groups, although the coefficients were not significant. However, the P&D group significantly increased
its ability to search for health information online. Knowledge about financial security law increased in
the P2P group. Life satisfaction was not significant.

4. Discussion

4.1. Summary

This study used two different interventional approaches—face-to-face P2P lectures and a
person-plus-digital course—to conduct a cross-disciplinary study on successful aging promotion
programs for community-based older adults in a community care center setting in Taiwan.
The significant changes brought about by the intervention included reduced risk of unhealthy nutrition,
increased selection adaptation, reduced reliance on emotion-focused coping, reduced family support,
an increased ability to search for health information, and increased financial security and knowledge.
Nutritional status, adaptation to aging, and searching for health information online especially worked
better for the P&D group than for the P2P group. A digitally assisted and student-led intervention
approach can be effective in a way that can be replicated and widely implemented.

4.2. Outcome Evaluation

4.2.1. Physical Health and Health Behaviors

Unlike in previous studies, the physical health outcome (self-rated health, fitness, and physical
function) was not significantly improved in this study. Because the participants were older,
their physical functions could likely not be improved as much in such a short time compared with those
of middle-aged people [13]. Among the healthy behaviors, regular exercise increased and sedentary
activity hours decreased but were insignificant, as in previous studies [17,18,25,29,53], and the habits
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of smoking or drinking also did not significantly change. It is possible that the existing CCCs often
provide physical activity programs; the P2P and P&D groups already had the chance to do sufficient
physical activities before the intervention program. Knowledge and behavior of a healthy diet showed
a larger increase for the P&D group than for the P2P group, and the risk for poor nutrition for the P&D
group was significantly reduced. The P2P group received similar nutrition knowledge in courses prior
to the intervention, and their diet behavior and knowledge were possibly not very altered after the
intervention. The effects of increased dietary knowledge and improved behavior, as well as reduced
nutrition risk, may have come from our intervention program, especially from the easier to grasp but
important core knowledge we designed. There was another nutrition-related intervention program
conducted in the same rural area, and it is possible that participation in that program also affected the
knowledge of the P&D group; all the improvement may not have been due to our effort. Nevertheless,
the results show that dietary behavior and nutrition statuses can be changed by health education.

4.2.2. Mental Health

This intervention program provided cognitive training for both the experimental groups.
Although the change was not significant, the cognitive function for both groups increased; the change
for the P&D group (β = 0.132) compared with the control group, especially, was larger than that of the
P2P group (β = 0.055). The P&D group participants had less education and lower cognitive function at
baseline than the P2P group (β = 2.840, p < 0.05). The content of cognitive training was similar for the
second experimental group, and the intervention approach was both by face-to-face lecture and practice.
The only difference was that the P&D group had extra practice with the cognitive-training game online,
using the tablets we provided after the lecture. Cognitive training may work for less educated people,
or the extra practice of cognitive training has a strengthening effect on cognitive function.

Depressive symptoms were not significantly altered by the intervention on coping skills, as shown
in other research [37]. However, mental well-being and positive emotions significantly increased for
the P&D group. This part is not included in the current paper, since only the P&D group was measured.
Selection strategies for adaptation to aging increased for both the P2P and P&D groups after the very
first part of intervention, which presented information about successful aging concepts and strategies.
Selection refers to an individual focusing attention on fewer, more important goals, and is the first step
that older adults should take to adapt to aging by either elective or loss-based choice [66]. After the
course on emotion awareness and stress management, there was a significant reduction in coping
strategies using an emotion-focused strategy for the P2P group; this did not occur with the other
coping strategies. It is possible that the experimental groups gained awareness of their own emotions
and deeper psychological needs and thus experienced less emotion fluctuation and more stability than
before; emotion-focused coping was less needed.

4.2.3. Social Outcome

An unexpected finding was that self-perceived family support for the P2P group diminished
after the intervention. There were some participants in the P2P group who did not have a spouse or
children, and family may play only a smaller part in their lives. It is possible that social networks and
support from the community, such as the staff and friends in CCCs, may be even more important and
became their second family; it is also possible that some important confounders were not controlled
for in the model, such as family composition. The reason for the reduced perceived family support
needs to be explored in further study.

The knowledge-based intervention showed effectiveness, especially in learning about Internet
use and financial security. Both experimental groups were given a course and practice using the
Internet; the P&D group, in particular, was given an Internet class for a month and practice that
continued for 3 months. Both groups increased their habit of Internet use (at least once a week), but not
significantly. However, the ability to search for health information online was significantly increased
for the P&D group, despite their lower educational level compared with P2P group. Although the
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P&D group participants did not have experience in using the Internet or cell phones, their ability to
use these devices for health information was improved with the assistance of students and continued
practice. The intervention is expected to be useful in promoting eHealth information or health literacy
in the future. The lecture about finance protection and economic security also proved to work in
the face-to-face lecture format for the P2P group. A video-assisted and student-led discussion about
finance-related law may not be enough, and an expert-led discussion to disseminate basic concepts of
financial security may be more useful.

4.3. Process Evaluation and Intervention Approach

The P2P group was conducted in the urban CCCs under the supervision of a church charity
organization. The strengths of these urban CCCs were that the facility was sufficient and there were
enough volunteers to help with the program. One of the invited urban CCCs promised to participate
but did not do so at all; thus, the number of participants was less than expected. The education level of
the urban CCCs was higher than that of the rural CCCs, and the courses for the urban CCCs before
this intervention program were given systematically by the organization. The baseline scores of the
P2P group were better in education and health literacy than those for the rural areas (the P&D group
and the control group). The lifelong learning atmosphere was better in the P2P group, and those
participants demanded advanced knowledge and skills in health promotion. Thus, the dose and reach
of the intervention for the P2P group was more advanced than what was provided for the rural P&D
group. It was unfortunate that the church charity organization did not want to participate in the
digital intervention and preferred the traditional face-to-face intervention. Thus, the Internet and
tablet practice course for the P2P group was shorter.

In the original study design, the P2P group was to be assessed with two post-tests to gauge the
continued use and shorter effect (first post-test) and longer effect (second post-test) at 3 months after
intervention. However, the Taiwanese government announced it was implementing a related physical
and cognitive disability program and encouraged CCCs to participate. Two urban CCCs wanted
to participate in the program after the first post-test. If we continued to collect data for the second
post-test, the effect could not be differentiated from the other intervention program. Thus, we decided
to give up the second post-test data collection for the P2P group.

The P&D group and the control group were from the same rural area. The educational level of
the participants in the rural area was lower. In addition, many older participants in the rural area
did not use a cell phone, let alone a smart phone. Thus, the content for the digital course needed
to be shorter and more basic. Therefore, the dose of the intervention was lower for the P&D group
than for the P2P group. There were barriers to implementing the P&D intervention in the rural CCCs.
For example, some of the older adults in the P&D group were illiterate, and they may have resisted
learning to use the ICT at the beginning. It took a longer time for these subjects to become familiar
with the interface without typing Chinese characters. Fortunately, the volunteers helped to teach the
use of tablets, and the practice of playing games or watching videos on YouTube successfully captured
the interest of the participants. In addition, the rural older adults were friendly and very welcoming
toward the lecturers and students who were implementing this program. The companionship of the
students and the new knowledge and skills acquired from the program made the older participants
feel current, interested, and satisfied. However, the reach of the ICT learning use was less than we
expected. We provided tablets for the experimental group participants to practice. However, since the
tablets were limited, the participants were not engaged. Some individuals tried to get tablets but were
unwilling to participate in the intervention. Thus, the tablets we offered were stored in the CCCs and
could be used only while the participants were at the sites; thus, participants were unable to take the
tablets home for practice. In addition, we found that the participants in the rural CCCs showed a
less-structured style of participation. They did not necessarily come or leave the site on time, and they
concentrated less while in the lecture and were more interested in physical activities. The intervention
effect may have been lower than intended by the original design.
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There were also unexpected interferences in the P&D and control groups. When we contacted
the CCCs in the rural area, although there were other courses and plans being conducted in these
CCCs at the same time, the content was not related to health or successful aging promotion. However,
while the study started the intervention in the P&D group, these CCCs concurrently received another
intervention program related to health education, nutrition, and healthy diet. The intervention effect
for the P&D group was likely contaminated. The CCCs needed to arrange everyday courses for older
participants, and our study could not afford to provide such intensive courses due to limited budgets
and human resources. In addition, CCCs in Taiwan have become the most popular spots for researchers
or the government to demonstrate topics for older adults. Contamination was unavoidable.

4.4. Strengths and Limitations

There are some strengths of this study. First, multiple outcome-based and process evaluations
were conducted through the intervention. Many health promotion programs in Taiwan were conducted
in the various CCCs; however, few applied appropriate evaluations of their effectiveness, or the design
of the activities were not theory-based. There was not enough evidence for the effectiveness of
the program given by CCCs to the older adults. The multiple dimensions of health, knowledge,
behaviors, and attitudes were evaluated in this study. Such evidence-based intervention is needed and
suggested for implementing health promotion programs in the community. Second, the intervention
program for successful aging was cross-disciplinary. Most health promotion programs for older
adults are focused on physical health, such as physical activity or disease management education.
However, successful aging is multi-dimensional and, accordingly, multi-dimensional intervention
should be designed and implemented. Our research team also included investigators from different
bio-psycho-social backgrounds. Through dialogue among different disciplines and a well thought-out
program sequencing, a multi-dimensional intervention program can be designed. Third, we developed
two different intervention approaches for successful aging: the face-to-face lecture (P2P) and the
person-plus-digital course (P&D). The experiment on using the Internet as assistance in intervention
worked for very few older adults, since many did not have much experience using the Internet. The use
of ICT itself is an indicator of active aging, and learning to use the Internet helps older adults to search
for health information, provides practice on cognitive training, and offers the chance to connect with
their family and friends. The results of the two different approaches offer evidence in intervention
comparison and suggestions for future research or practice in the community. Fourth, we developed
the education materials, and all the lectures were video-recorded. The successful aging material can be
provided through the Internet. Fifth, the participants who were at risk for poor nutrition were screened,
detected, and offered names of CCC managers for further care. Sixth, older adults with high risks
of depression and cognitive decline were screened and detected. Referrals for further evaluations or
family consent helped older adults stay active while getting care treatments. Seventh, many students
participated in this program as teaching assistants for older adults. The students gained experience in
conducting and evaluating an intervention program on successful aging, interviewing, and building
relationship with older adults, as well as the knowledge of successful aging transformations for older
people in the community.

There are also some limitations in this study. First, a randomized clinical trial design was
impossible in the community setting. We needed to respect the willingness of the CCCs regarding the
intervention practice (time, frequency, methods, etc.). Therefore, there were differences among these
CCCs regarding the P2P, P&D, and control groups. However, we controlled for the group differences in
the GEE models. Second, the human resources required were demanding with such a multiple center
design. Both experimental group interventions needed a lot of human (student) resources for leading
and assisting the lectures and practices, especially for using the ICT. We managed to maintain the same
team of instructors and experts for both P2P and P&D for quality purposes. However, the students in
this program also had their own classes in the university during the semester, and the CCC schedules
affected their spare time. Third, there were other programs continuing at the CCCs at the same time.
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Contamination may be an issue, and we may not be able to differentiate where the effects come from.
Fourth, there was an unexpected policy in encouraging all the CCCs to conduct physical and cognitive
disability interventions that were similar to ours. Therefore, we were unable to monitor the longer
effect of the intervention to avoid duplication.

5. Conclusions

This cross-disciplinary intervention program for successful aging showed effects on physical and
mental health, healthy behaviors, knowledge of the Internet, and financial security. Lifelong learning is
helpful to promote health and successful aging for older adults. However, it may take time for the older
adults to develop the group dynamics to appreciate such multi-disciplinary activities. Thus, health
promotion should be offered early in life because the effect is even more significant, especially on
physical health. Interventions on delaying disabilities or cognitive impairment could be effective for
older adults, but these should be provided as early as possible to gain a better outcome. In addition,
both the face-to-face and digital intervention approaches can be effective, but digital courses for older
people require assistance and pretraining in the use of ICT devices, and some kinds of intervention
still show better effects with face-to-face interaction. A model that is easily implemented across groups
to design successful aging intervention programs needs to educate and cultivate seed leaders in the
community for wider dissemination. In addition, an evidence-based and theory-based intervention
program design is necessary to promote such interventions in all communities.
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