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Abstract ‘ N
Background: To investigate the effectiveness of Baduanijin gigong combined with cognitive-behavior therapy (CBT) on the |
physical fithess and psychological health of elderly housebound.

Materials and methods: The 120 elderly housebound were randomly divided into 3 intervention groups: Baduanjin training,
Baduaniin training combined with CBT, and CBT. The interventions were conducted by means of home visits over 6 months.
Spirometry, SF-36 health survey of quality of life, and Lawton and Brody Instrumental Activities of Daily Living Scale (IADL) were used
to collect physical health data, and self-evaluation of overall health status, self-evaluation of loneliness, and short-form geriatric
depression scale (GDS-15) were used to collect mental health data at baseline, 3 months, and 6 months after intervention. Data was
analyzed by repeated measures analysis of variance (rANOVA) and chi-squared test (x° test).

Results: Forced vital capacity (FVC), maximum voluntary ventilation (MVV), quality of life (QOL), and self-reported health status were
significantly increased (P < .05) in the group receiving joint Baduanjin and CBT intervention at 3 months and 6 months, as compared
to the Baduanijin only group or the CBT only group. Activities of daily living (ADL), self-evaluated loneliness, and level of depression
were significantly lowered (P < .05) in the group receiving joint Baduanijin and CBT intervention at 3 months and 6 months, as
compared to the Baduanijin only group or the CBT only group.

Conclusions: Physical and psychological statuses of elderly housebound were significantly improved by Baduanjin training
combined with CBT. The effect of the combined intervention exceeded that of CBT or Baduanjin alone.

Abbreviations: ADL = activities of daily living, CBT = cognitive-behavioral therapy, FVC = forced vital capacity, IADL =
instrumental activities of daily living scale, MVV = maximum voluntary ventilation, QOL = overall quality of life, rANOVA = repeated

measures analysis of variance.
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1. Introduction

As the aging situation in China intensifies, the number of elderly
housebound also increases. The incidence of elderly housebound
in northeastern China has reached 18.9% in 2011.1"! The state of
being housebound greatly reduces the scope of activities of daily
living (ADL), decreases the level of physical activity and
cardiorespiratory function, and can even lead to physical
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disability and disuse syndrome./?! Persistent housebound status
is also closely related to the incidence of Alzheimer disease.!!!
Housebound means social isolation and lack of social support.!
Socially isolated and lacking adequate care, the risk of depression
among elderly housebound is significantly higher than that of
their peers.*! The majority of elderly living with depression
experience depressed moods and pessimism, do not have personal
hobbies, and do not go outside due to fear of contracting disease,
which results in reduced social interactions, loss of mental
orientation, increased feelings of loss and loneliness, and a greater
incidence of bedridden elderly.!**! With the increase of the elderly
population, the incidence of elderly housebound, bedridden
elderly, and elderly with dementia will continue to increase,
which not only threatens health in the elderly but also poses a
heavy burden for families and the society.*!
Cognitive-behavioral therapy (CBT) is a group of short-term
psychotherapeutic approaches to eliminate negative emotions
and behaviors by the changing of mindsets and behaviors. It can
be used to correct negative automatic thinking and disorders of
consciousness and change patient behavior patterns on specific
related issues.””®! CBT has been applied to improve mental
health, including depression, anxiety, and schizophrenia,!”-'"!
and physical health, including chronic pain, cancer, and
Parkinsonism." ' The incidence of depression in Chinese
elderly housebound was 36.4% in 2010,!"3! and self-reported
loneliness reached 39.18% in 2009!"* which signifies that the
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elderly housebound are a high-risk population for psychological
disorders. At present, CBT is a widely used intervention for
psychological health in housebound individuals.'*='”! Although
remote CBT is simple to administer, research showed that it has
low participation from low-income elderly.!*®!

Baduanjin qigong is a Chinese traditional exercise that
combines human physical activity with breathing regulation
and psychological adjustment. At present, Baduanjin training has
been effective in the prevention and treatment of stroke risk
factors, and it was recommended to be included in stroke
prevention programs.''*! Research shows that it reduced the
incidence of elderly constipation,™*! assisted in type 2 diabetes
glycemic control,*! and improved pulmonary function in elderly
with COPD. As of 2010, about 20% of the total number of
elderly people in mainland China are housebound, with similar
physical and psychological health problems as that of the
aforementioned chronic diseases.””! It is expected that Baduanjin
qigong can improve the physical and psychological health of
elderly housebound, but currently there lacks evidence-based
research for its application in this field. In addition, elderly
housebound may experience increased psychological distress due
to their social isolation and physical restrictions. Thus, this study
also combined CBT with Baduanjin gigong to further improve
physical and psychological well-being in the elderly housebound.

The purpose of this study is to investigate the effects of
Baduanjin qigong and CBT on the physical and psychological
aspects of the elderly housebound.

2. Methods and participants

2.1. Ethical considerations

Approval for this trial was obtained from the North China
University of Science and Technology (No. 2013197). Written
informed consent was obtained from each participant. Each
participant was assured of confidentiality and given the option
to decline participation or to withdraw from the trial at any
time without penalty. Investigators involved in this study
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maintained confidentiality of information collected from
research participants.

2.2. Design

This study was carried out as an open-label, randomized
controlled trial.

2.3. Participants

Between March and November 2016, cluster sampling was used
to select a community in Tangshan, China, as a research site,
following which convenience sampling was used to select for
eligible elderly housebound from this community to be invited by
contacted individually to participate in this study and evaluated
using the Chinese version of the housebound scale.*!!
A flowchart of the selection of study participants can be seen
in Figure 1.

Inclusion criteria: 60 years or older; meets the international
criteria for being housebound (left the house once per week
or fewer over a period of at least 6 months); did not receive
prior Baduanjin training or CBT intervention; and voluntarily
participated in this study and signed the informed consent form.

Exclusion criteria: could not speak well or answer the
questionnaire; had serious impaired hearing; bedridden elderly;
and had received prior Baduanjin training or CBT (Fig. 1).

2.4. Research methods
2.4.1. Grouping. One hundred twenty qualified elderly house-

bound were randomly allocated into 3 groups: Baduanjin
training group, CBT group, and Baduanjin training combined
with CBT group (joint group).

2.4.2. Training of the researchers. Prior to interventions, four
faculty members (XFM, JLW, WFL, ZXL) and 3 graduate
nursing students (JYP, YT, SYY) received professional
training to provide CBT and Baduanjin instruction to the
participants.

1359 elderly people were screened

I

127 were housebound

Y

3 met exclusion criteria
4 unwilling to participate in our study

120 underwent randomization

A 4 A 4

A 4

40 allocated to CBT 40 allocated

group

Baduanjin group

to 40 allocated to joint

and CBT

Baduanjin

Figure 1. Flowchart of participant selection.
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Demographic characteristics at baseline.

CBT intervention
group (N=40)

Joint intervention
group (N=39)

Baduanijin intervention
group (N=39)

Variables n % n % n % F/x?  Pvalue

Age 75.08+5.264 75.25+6.819 74.74+6.155 0.22" >.05

Gender Male 12 30 17 43.6 11 28.2 2.47 >.05
Female 28 70 22 56.4 28 71.8

Marital status Married 16 40 22 56.4 21 53.8 2.47 >.05
Single 24 60 17 43.6 18 46.2

Education Primary schools and below 20 50 17 43.6 14 359 2.57 >.05
Junior high school 12 30 12 30.8 17 43.6
High school 8 20 10 25.6 8 20.5

Profession Cadre 7 17.5 8 20.5 4 10.3 2.91 >.05
Worker 28 70 24 61.5 26 66.7
Others 5 125 7 179 9 23.1

Income (Yuan) <1000 4 10 8 20.5 4 10.3 2.29 >.05
>1000 36 90 31 79.5 35 89.7

Medical insurance Covered 38 95 35 89.7 37 949 1.05 >.05
Not covered 2 5.0 4 10.3 2 5.1

9BT= cognitive-behavioral therapy.
Denotes use of ANOVA.

2.4.3. Implementation. The duration of intervention was 6
months, and interventions were provided via home visits by the
trained researchers. Participants received the interventions every
15 days over the first 3 months, totaling 6 times. Each visit lasted
1 to 1.5h. The programme of Baduanjin qigong, see Table 1.

After 3 months, interventions were administered monthly for 3
times in total. During the first month of intervention, participants
received a weekly encouragement call to continue Baduanjin
training or CBT or both. At 3 months and 6 months of
intervention, participants’ physical health was evaluated using
spirometry and ADL scales, and participants’ psychological
health was evaluated using a self-evaluation of overall health
status, a self-evaluation of loneliness, and the short-form geriatric
depression scale (GDS-15). Overall quality of life (QOL) of
participants’ was evaluated using the self-rated SF-36 health
survey (Table 2).

2.5. Assessment and Instruments
2.5.1. Assessment of housebound status. The Chinese

version of the housebound evaluation questionnaire was
translated and back-translated from a Japanese housebound
status evaluation questionnaire??! (Cronbach a=0.743) was
adopted to evaluate the housebound status in participants. The
questionnaire included 4 items, with items 1 and 4 being polar
questions (no=1, yes=2), and items 2 and 3 being rated on

frequency of occurrence (between 1 and 4). Higher scores
indicated more severe housebound statuses.

2.5.2. Physical health evaluation.

1. Spirometry: Forced vital capacity (FVC) and maximum
voluntary ventilation (MVV) were measured using the Italy
MIR spirolab III portable spirometer. Formula for predicting
FVC: Male: [27.63- (0.112 x age)] x height (cm); female:
[27.28- (0.101 x age)] x height (cm). The normal reference
range of FVC is 3.179+0.117L in adult males and 2.314 +
0.048L in adult females.”®' For the comfort of participants,
MVV was measured over a 12-s time period before being
extrapolated to a value for 1 min. Formula for predicting
MVV: Male: (85.5-0.522 x age) x body surface area (m?);
female: (71.3-0.47 x age) x body surface area (m?). The
normal reference range for MVV is 104 +2.71L/min in adult
males and 82.5+2.17L/min in adult females.**! Pulmonary
function in the elderly is generally lower than the general
population, scores lower than 80% of the predicted value
indicated the presence of obstructive ventilatory disorders, and
scores higher than the normal value ranges indicated the
presence of restrictive ventilatory disorders.!**!

2. ADL*! The ADL scale comprised 2 parts: ADL and
instrumental activities of daily living scale (IADL), with a
total of 14 items. Each item was rated on a scale of 1 to 4, with

Baseline of outcome variables by intervention group.

Variables CBT intervention group (N=40) Baduanijin intervention group (N=39) Joint intervention group (N=39) P value
Housebound 10.73+0.60 10.82+0.45 10.64+0.78 >.05
FvC 2.58+0.53 2.55+0.51 2.78+0.95 >.06
MWV 79.85+10.56 81.00+11.94 81.36+15.76 >.05
QoL 344.12+103.36 341.46+120.77 351.82+130.94 >.06
ADL 26.82+8.18 26.33+8.30 25.67 +7.65 >.05
Health self-evaluation 2.20+1.24 2.36+1.20 2.46+1.17 >.05
Loneliness 2.05+0.71 2.08+0.73 2.00+0.69 >.05
Depression 590+1.93 5.88+1.79 5.90+2.43 >.06

ADL = activities of daily living; CBT = cognitive-behavioral therapy; FVC = forced vital capacity; MWW = maximum voluntary ventilation; QOL = overall quality of life.
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Table 3
Quality of life after intervention.
P value

CBT intervention Baduanjin intervention Joint intervention
Variables group (N=40) group (N=39) group (N=39) Time Group Interaction Post hoc
Baseline 344.12+103.36 341.46+120.77 351.82+130.94 <.05 <.05 <.05 3>1,2
after 3 months 363.82+105.71 363.48+117.12 440.48+118.48
after 6 months 403.39+110.17 409.55+113.75 540.45+115.85

CBT = cognitive-behavioral therapy.

a total score ranging between 14 and 56. A score of 14
indicated completely normal function and independence, a
score of 15 to 21 indicated moderate degrees of dysfunction,
and a score > 22 indicated severe dysfunction.

2.5.3. Psychological health evaluation.

1. Health (self-evaluation): Participants provided a self-evalua-
tion of their overall health status based on a 4-point Likert-
type scale: 4 for healthy; 3 for relatively healthy; 2 for not so
healthy; and 1 for unhealthy.

2. Loneliness: Participants provided a self-evaluation of their
degree of loneliness based on a 3-point Likert-type scale, where
3 is often lonely, 2 is sometimes lonely, and 1 is not lonely.

3. Depression:?®! The Geriatric Depression Scale-Short Form
(GDS-15) was used to evaluate the level of depression in the
participants. The total score of GDS-15 is 15, where 0 to 5 is
normal and 6 to 15 signifies depression.

2.5.4. Quality of life (QOL). Participants self-reported on their
QOL by completing the Short-Form 36 Health Survey (SF-36),
which is divided into 8 dimensions. Higher scores represented
higher quality of life.!*”!

2.6. Statistical analysis

All statistical analyses were completed using SPSS17.0 for
Windows and standard deviations were calculated for all
variables studied. The differences between the 3 groups at
baseline were determined using the chi-squared test and the
multivariate analysis of variance (ANOVA). ANOVA was
utilized to examine changes in housebound status and physical
and mental status outcomes at 3 time points (baseline, after 3
months, after 6 months). Post hoc analysis of any significant main
effects of conditions were performed using the LSD test. P<.05
and was considered to be statistically significant.

3. Results

3.1. Baseline data of demographic characteristics of the
elderly in 3 groups

In the 120 cases of elderly housebound participants, the joint
intervention and Baduanjin only intervention groups saw 1 death
each during the course of this study, with no other participant
abandoning the experiment. A final total of 118 participants
received the interventions, with 39 in the joint intervention group, 40
in the CBT group, and 39 in the Baduanjin group. Joint intervention
group: 17 were men, 22 were women, age range was 60 to 84 years
old, and mean age was 75.08 + 5.264 years old. CBT group: 12 were
men, 28 were women, age range was 60 to 85 years, and mean age
was 75.25+6.819 years. Baduanjin group: 11 were men, 28 were

women, age range was 62 to 85 years, and mean age was 74.74 +
6.155 years. Gender, presence of spouse, educational level,
occupation, income, and medical insurance, showed no significant
statistical difference between the 3 groups at baseline (P >.035)

Baseline of housebound and other outcome variables (QOL,
ADL, FVC, MVV, health self-evaluation, loneliness, and
depression) in 3 groups of the elderly subjects are presented in
Table 3.

3.2. Housebound outcomes

After 3 months’ intervention, the housebound scores in the CBT
group, Baduanjin group and joint intervention group were 9.78 +
1.51,10.21+£1.22,and 8.90 + 1.85, respectively. After 6 months’
intervention, the housebound scores were 8.85+2.32, 8.05+
1.90, and 6.38+1.71, respectively. Housebound scores were
significantly lowered in the joint intervention group than in either
the CBT or Baduanjin groups (P <.05), Figure 2.

3.3. Overall health outcomes

After 6 months of intervention, the QOL of the 3 groups of
elderly participants were significantly different from those at
baseline (P <.05) (Table 4).

3.4. Physical condition outcomes

After 6 months of intervention, the lung function (FVC, MVV)
and ADL scores of the 3 groups of elderly patients were
significantly different from those at baseline (P <.05) (Table 3).

3.5. Psychological status outcomes

Pre-intervention scores compared with 3 months and 6 months
post-intervention showed that the effect of joint intervention on
psychological status was superior to CBT or Baduanjin
interventions alone. The differences were statistically significant
(P<.05) (Table 6).

4. Discussion

Housebound status negatively affects emotional, physical, and
behavioral outcomes in the elderly,*®*°! in order to improve the
quality of life in the elderly, it is necessary to improve their

housebound status.

4.1. Baduanjin combined with CBT can effectively improve
the housebound status and physical condition of the elderly

The results of this study showed that the housebound status of all
3 groups of elderly participants improved after 3 months of
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Figure 2. Housebound scores and time interaction diagram of the 3 groups of interventions for elderly housbound.

Comparison of physical condition between the 3 groups before and after intervention.

P value
CBT intervention Baduanijin intervention Joint intervention
Variables group (N=40) group (N=39) group (N=39) Time Group Interaction Post hoc
FVC
Baseline 2.58+0.53 2.55+0.51 2.78+0.95 <.05 <.05 <.05 3>1,2
after 3 months 2.58+0.52 2.64+0.47 2.94+0.87
after 6 months 2.61+0.51 2.82+0.57 3.13+0.81
MW
Baseline 79.85+10.56 81.00+11.94 81.36+15.76 <.05 <.05 <.05 3>1,2
after 3 months 80.52+9.93 83.50+10.72 87.22+12.44
after 6 months 81.10+10.18 86.83+10.42 9211+12.11
ADL
Baseline 26.82+8.18 26.33+8.30 25.67 +7.65 <.05 <.05 <.05 3>1,2
after 3 months 26.40+7.78 26.21+£8.17 22.51+5.66
after 6 months 25.35+7.52 26.00+8.11 19.59+4.79
ADL = activities of daily living; CBT = cognitive-behavioral therapy; FVC = forced vital capacity; MVV = maximum voluntary ventilation.
Table 5
Comparison of psychological status between the 3 groups before and after intervention.
P value
CBT group Baduanjin group Joint intervention
Variables (N=40) (N=39) group (N=39) Time Group Interaction Post hoc
Health self-evaluation
baseline 2.20+1.24 2.36+1.20 2.46+1.17 <.05 <.05 <.05 3>1,2
after 3 months 2.48+1.06 251+£1.10 3.10+0.94
after 6 months 2.70+1.32 2.54+1.27 3.44+0.75
Loneliness
baseline 2.05+0.71 2.08+0.73 2.00+0.69 <.05 <.05 <.05 3>1,2
after 3 months 2.03+0.70 2.05+0.72 1.62+0.78
after 6 months 1.85+0.70 1.95+0.76 1.41+0.68
Depression
baseline 5.88+1.79 590+2.43 590+1.93 <.05 <.05 <.05 3>1,2
after 3 months 5.65+1.61 574+2.34 4.54+1.32
after 6 months 480+1.29 5.05+2.04 3.46+1.75

CBT = cognitive-behavioral therapy.
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Table 6
Comparison of psychological status between the 3 groups before and after intervention.
P value
CBT group Baduanjin group Joint intervention
Variables (N=40) (N=39) group (N=39) Time Group Interaction Post hoc
Health self-evaluation
baseline 2.20+1.24 2.36+1.20 246 +1.17 <.05 <.05 <.05 3>1,2
after 3 months 2.48+1.06 2.51+£1.10 3.10+0.94
after 6 months 2.70+£1.32 2.54+1.27 3.44+0.75
Loneliness
baseline 2.05+0.71 2.08+0.73 2.00+0.69 <.05 <.05 <.05 3>1,2
after 3 months 2.03+0.70 2.05+0.72 1.62+0.78
after 6 months 1.85+0.70 1.95+0.76 1.41+0.68
Depression
baseline 5.88+1.79 590+2.43 590+1.93 <.05 <.05 <.05 3>1,2
after 3 months 5.65+1.61 574+2.34 454+1.32
after 6 months 4.80+1.29 5.05+2.04 3.46+£1.75

CBT = cognitive-behavioral therapy.

intervention, and further improvements were observed at 6 months
after intervention. Results of the joint intervention significantly
exceeded that of the CBT or Baduanjin interventions alone
(P<.0S). The elderly are susceptible to age-related osteoporosis
and are prone to falls,*%3!! and falls are the leading cause of
fractures in the elderly.” Due to these concerns, elderly
housebound may not want to leave their homes. Long-term
practice of Baduanjin can enhance muscle strength of the lower
extremities and lumbar region, improve forward and backward
balance control, and enhance both dynamic and static balance in
the elderly, thereby enhancing stability of gait and reducing the risk
of falls.®?! Studies have also shown that long-term practice of
Baduanjin facilitated a reduction in limb pain and that it has some
supporting role in the treatment of arthritis.[>>3%

Long-term practice of Baduanjin has been indicated to enhance
cardiac contractility and vascular filling and rhythm, thicken
myocardial fibres, and improve circulatory system function in the
elderly.[>>! This would thereby increase the tolerance of elderly
housebound to exercise and provides possible safeguards for the
elderly to experience life outside of the home.

The results of this study also showed that pulmonary function
(FVC, MVV) improvement in the interventions including
Baduanjin was greater than that in the CBT group alone after
6 months of intervention. This may be attributed to the practice
of these Baduanjin exercises: “2 hands hold up the heavens triple
burner”, “separate heaven and earth”, and “2 hands hold the feet
to strengthen the kidneys and waist”, where respiratory rate and
depth may be increased through the increase of diaphragm
movement. By performing these particular exercises, the
respiratory muscles are fully exercised, thereby increasing lung
capacity. At the same time, the combination of chest and
abdominal breathing increases the activity of the diaphragm and
abdominal muscles, thereby regulating the intercostal muscles
and respiratory function, causing further increase in pulmonary
ventilation.*>! The physical outcomes of the joint intervention
group were more improved than the Baduanjin group or the CBT
group. Since the Baduanjin exercises were performed for 6
months, this allowed the elderly to gradually adapt to and
develop the habit of daily exercise.

The results of this study showed that Baduanjin combined with
CBT improved ADL in elderly housebound. The long-term
housebound state of some elderly may lead to a drastic reduction

in the scope of ADL and a more pronounced decline in ADL
levels.[*! Studies have shown that physiology is the major factor
affecting ADL.1*®! Baduanjin exercises the upper and lower
extremities in all directions and trains finger, wrist, shoulder, and
walist rotations, applying a type of spinning aerobic workout.!*!
These exercises facilitate a comprehensive and systematic exercise
for muscles, bones, and joints and improve body function,*!
which all help to restore and improve ADL levels.

4.2. Baduanijin training combined with CBT can effectively
improve the psychological status of elderly housebound

The results of this study showed that after 6 months of
intervention, the joint intervention group yielded greater positive
results in psychological status than that of Baduanjin or CBT
alone (P<.05), and at both 3 months and 6 months, the
intervention effect of the CBT group on psychological condition
surpassed (see Table 5) that of the Baduanjin group. This may be
due to how the psycho-social approach of CBT encourages the
elderly housebound to individually take initiative to comprehend
psychological problems they may be facing.

Baduanjin exercises such as “2 hands hold the feet to
strengthen the kidneys and waist” have a certain effect on
emotional improvement. For example, “2 hands hold up the
heavens triple trinity” has a good regulatory role on mood
depression and irritability.*®! Baduanjin training increases the
excitation of the middle cerebral cortex, helping to down-regulate
anxiety and negative emotions.*”! The exercise component of
Baduanjin improved mental health in the elderly but saw a lesser
effect than that of CBT. When applied together, Baduanjin and
CBT combined functional therapy and progressive psychological
intervention, enhancing the cooperative effect of the two. This
could account for why the psychological status of the joint
intervention group was much better than that of the other
2 groups.

5. Conclusion

Baduanjin qigong has become a common practice in Chinese
communities, promoting outdoor physical activity for the elderly
and encouraging social interactions between the elderly and their
peers as they exercise together; they can freely express their
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feelings and enhance their subjective well-being, and finally
enhanced their quality of life.

6. Advantages and limitations

Advantages: This study assessed the effect of traditional Chinese
Baduanjin Qigong in elderly housebound, with results suggesting
that Baduanjin can improve housebound status, physical health,
mental health, and overall quality of life. Its effectiveness is
enhanced when combined with CBT. This method is simple,
feasible, and economical.

Limitations: In this study, taking into account the feasibility of
home visits during implementation of the interventions and the
compliance of participants, the randomization of all communities
in the city was not achieved during the screening stage. Future
multi-center studies to affirm these results are recommended.
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