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ABSTRACT

Objective: To understand the influence of public square dancing on the subjective well-being of middle-aged and
elderly people. Methods: According to the principle of Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines, we search Chinese databases, such as CNKI, Wanfang Data, and VIP,
and English databases, such as Proquest, Web of Science, Pubmed, Cochrane, and ScienceDirect, and collect rele-
vant articles at home and abroad from 2006 to December 2019 for meta-analysis in January 2020. Result: A total
of 10 articles were included. The meta-analysis results showed that the well-being of middle-aged and elderly peo-
ple in the public square dancing intervention group was significantly higher than that of the other exercise group
and control group (both P < 0.01). The results of the subgroup analysis showed the following: Different durations
of intervention significantly influence the intervention effect (P < 0.01). No difference was found between the
effect of the mixed-gender intervention and the individual female intervention (P > 0.05). No significant differ-
ence was found between the groups with weekly intervention frequency (P > 0.05). Conclusion: Public square
dancing intervention is effective for middle-aged and elderly people’s subjective well-being. Neither mixed inter-
vention nor the times of weekly intervention have an impact on the intervention effect. However, the length of
duration of intervention influences the intervention effect.
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1 Introduction

With the reduction of the fertility rate, improvement of medical and health conditions, and continuous
extension of life expectancy, population aging has become one of the major issues and an irreversible
phenomenon confronted globally. Human beings will face the challenge of population aging for quite a
long time [1]. The global population aged 60 or over is projected to expand, reaching nearly 1.1 billion
people by 2025 and 2 billion people by 2050 [2]. As the age of elderly people increases, their health
problems become more prominent. One of the major concerns that need to be addressed urgently is
paying attention to the health of middle-aged and elderly people and helping them better adapt to the
troubles brought by aging. As population aging further speeds up, physical and psychological health
problem of middle-aged and elderly people is no longer a personal problem but a social issue that affects
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social development [3]. Many middle-aged and elderly people are faced with stress from various aspects. On
the one hand, many middle-aged and elderly people have to shoulder the responsibility of looking after their
elders; on the other hand, they bear the important mission of educating children and even providing “inter-
generational education” [4]. Previous research has shown that the physical and psychological health of
Chinese middle-aged and elderly people is not optimistic; their overall satisfaction is lower than the rest
of the national population [5]. When an individual enters the middle-aged and elderly period, the research
indicates that various physiological systems will decline, thus leading to the degeneration of
psychological functions and reducing subjective well-being of midge-aged and elderly people [6]. Subject
well-being (SWB) is an important comprehensive psychological index to measure individual
psychological health levels, reflecting the overall perception and affective evaluation for living quality
[7]. SWB as a significant index can reflect the individual overall living quality and psychological health
status. Existing studies show that SWB can directly influence the prognosis of patients at home [8], and it
is closely related to sleep quality [9], negative emotion [7], coping style [10], and chronic disease [11]
prevention and treatment. Therefore, investigating intervening measures for SWB of midge-aged and
elderly people can effectively prevent and relieve their psychological health problems and improve their
living quality. It is of great research significance and has been a hotspot of relevant research.

Physical exercise contributes to improving the cognitive function of the human body and enhancing
human happiness level. Research has shown that participating in regular physical activities is a
requirement for a happy life for elderly people [12,13]. Some relevant studies reveal that active
participation in social activities and leisure sports is crucial for elderly people to keep a positive
emotional state [14]. Bae et al. [15] found that participation in leisure sport positively correlates with the
life satisfaction of elderly people. Square dancing is considered a leisure sport and a social activity. It has
become well-known because people mostly gather in public squares. Square dancing integrates self-
entertainment and performance, and its main performing form is group dancing, with the main purpose of
bodybuilding, including health dance, folk dance, street dance, and Latin dance. It is characterized by
simple movements, lively rhythm, and easiness [16]. Square dancing is a spontaneous and rhythmic
dance on squares, courtyards, and other open spaces with the purpose of fitness, usually accompanied by
finger-popping music accompaniment. Chinese scholars think that square dancing is a social activity and
a social phenomenon [17]. Wang combined the opinions of numerous scholars and considered square
dancing as a spontaneous and uniform activity on squares accompanied by music intended for mass
bodybuilding, self-entertainment, and making friends [18]. The main participants of square dancing are
middle-aged and elderly people, most of whom are women. They usually hold it from 7 pm to 8 pm after
supper, when middle-aged and elderly people have completed daily housework or daily work. The
original purpose is to have sufficient exercise after supper and realize bodybuilding and shaping [19].
Middle-aged and elderly people can achieve communication, exchange, and fitness through square
dancing. Square dancing has the advantage of collectivity and communication, and it is deeply favored by
middle-aged and elderly people [20].

At present, square dancing as a nationwide fitness campaign of grassroots people has rapidly developed
in recent years and become an indispensable activity in China’s urban and rural culture. In the National
Fitness Program (2016–2020) [21] issued by the State Council, square dancing is recommended as a key
program. The benefit of square dancing for the physical and psychological health of middle-aged and
elderly people has attracted extensive research attention. Square dancing effectively helps middle-aged
and elderly people control body weight, shape the body, and further invigorate health [22,23]. It also
improves their cognitive function and memory capacity [24], lowers their negative emotions, such as
aloneness, depression, and anxiety; enhances self-value; and promotes self-efficacy [25]. Wu et al. found
that the organizational climate of square dancing could significantly facilitate SWB of elderly people and
could be mediated by organizational identity and self-esteem [26].
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Although the existing studies propose that square dancing can promote SWB of middle-aged and elderly
people, the following problems have emerged in current research. First, single research and correlation
analysis cannot prove well whether the promotion effect of square dancing on SWB of middle-aged and
elderly people exists. Second, the experimental study can reflect whether square dancing intervention can
improve the SWB of middle-aged and elderly people. However, perceptual comparison cannot be
achieved because of varying objects of study, intervention procedures, and durations of intervention.
Therefore, we carried out the meta-analysis of the relation between square dancing and SWB of Chinese
middle-aged and elderly people to provide a scientific basis for effectively intervening SWB of middle-
aged and elderly people and improving their health level and quality of life. We also expect to provide a
new reference perspective for supporting elderly people in developing countries and population aging.

2 Materials and Methods

2.1 Search Strategy
According to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)

principle for meta-analysis, Chinese databases, such as CNKI, Wanfang Data, and VIP, and English
databases, such as Proquest, Web of Science, and ScienceDirect, were searched to collect relevant domestic
and overseas articles on square dancing and well-being from 2006 to 2019. The search was based on the
keywords “Square dance, subjective well-being (including its free words: well-being, quality of life, life
satisfaction, positive emotion, negative emotion, positive emotion, negative emotion), the elderly (including
its free words: elderly women, middle-aged, and elderly people)” and English keywords “Square dance,
subjective well-being (including its free words: well-being, quality of life, life satisfaction, positive emotion,
negative emotion, positive emotion, negative emotion), and the elderly (including its free words: elderly
women, middle-aged, and elderly people)”. The search time is January 2020.

We preliminarily searched 195 articles, including 177 Chinese articles and 18 English articles. After the
repeated articles were eliminated, 168 were reserved, out of which 140 were excluded in the preliminary
screening process (reading titles and abstracts), and 28 were reserved. After the strict screening,
18 articles were left. Finally, 10 articles were included, all of which are Chinese articles. The details are
shown in Fig. 1.

Database article search result 
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Figure 1: PRISMA flow diagram of study selection
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2.2 Article Screening
The article inclusion criteria are as follows: (1) the type of article is the control design of randomized

experimental group and control group; (2) the objects of study are middle-aged and elderly people (above
40 years old); (3) the scales used for dependent variable measurement at least include one of the
following scales: general well-being scale (GWB), well-being index scale (WHO-5), the MOS item in the
Short Form 36 Health Questionnaire (SF-36), the Memorial University of Newfoundland Scale of
Happiness (MUNSH), World Health Organization Quality of Life-BREF (WHOQOL-BREF); (4) the
article reports original data, including the sample size of the experimental and control groups, mean value
and standard deviation after the intervention; (5) the report is not repeated. The exclusion criteria are the
same study, data repetition, and cross-sectional investigation.

2.3 Article Collation
The title information searched from each database was uniformly imported into NOTEEXPRESS to

eliminate repeated articles automatically. Then, two researchers screened articles independently according
to the inclusion and exclusion criteria, rejected disqualified articles through reading titles and abstracts,
and further read the full texts of articles that might conform to requirements. The researchers needed to
develop an EXCEL sheet to extract data, including author, year of publishing, experiment characteristics,
and dependent variable measurement.

2.4 Quality Evaluation for Articles Included
Jadad rating scale was used to evaluate the quality of papers effectively, with seven total marks [27]. The

content includes the following: (1) the generation of random sequences, (2) randomized hiding, (3) blind
method, and (4) whether the subjects who quitted were handled or described. During the evaluation, the
author, organization, and periodical on which the paper is published were hidden. Marks 1–3 indicate low
quality, and marks 4–7 indicate high quality. Quality evaluation results showed the Jadad score of
10 articles was 1–5. Among the 10 articles, two did not mention randomization, a half mentioned the
blind method, and only three mentioned the quitting problem of subjects. In general, the article quality
was medium and above.

2.5 Statistical Method
In this study, stata16.0 was used for statistical analysis. Standardized mean difference (SMD) and 95%

confidence interval were chosen as the effect sizes for combined analysis. According to the result of the
heterogeneity test, the random effect model was selected to combine the effect sizes [28]. x2 test
combined with I2 value was adopted for quantitative analysis of heterogeneity, and subgroup analysis was
employed to discuss the source of heterogeneity further. In the end, Egger’s method was used to test the
publication bias. Among all methods, P < 0.05 was considered as a statistical significance standard [29].

3 Results

3.1 Basic Features of Articles Included
This study included 10 articles dating from 2014 to 2019. The total sample size was 1296, including

556 in the intervention group, 86 in the other exercise group, and 654 in the control group. The subjects
include 112 males and 1136 female. One article did not report the gender situation. The duration of
intervention ranged from 8 weeks to 24 weeks. The intervention frequency was 3–7 times per week. The
intervention time per time was more than 40 min. See Table 1 for details.
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3.2 Meta-Analysis Results
First, the random effect model was adopted to analyze the well-being scores of middle-aged and elderly

people in the square dancing intervention and control groups. The result showed that the SMD had statistical
significance (Z = 4.17, P < 0.01), indicating that the combined effect sizes in this study are significant. The
well-being of middle-aged and elderly people in the square dancing intervention group was significantly
higher than that of the control group. Meanwhile, the random effect model was used for the heterogeneity
test of 10 papers included, and the result showed (as shown in Fig. 2) I2 = 96.36% (P < 0.01), suggesting
a large heterogeneity between the square dancing intervention group and the control group.

Table 1: Basic information table of articles included

Article Country Age Intervention group/
control group/other
exercise group (n)

Total number
of subjects

Number of
male/female
subjects

Duration of
intervention
(w)

Weekly
exercise
frequency

Exercise
time every
time

Tools

Li [30] China 60–65 30/0/30 60 30/30 12 3 times >40 min 1

Pang [31] China 30–50 20/20/0 40 0/40 8 3 times >70 min 1

Sheng [32] China 61 10/10/10 30 10/20 12 4 times >60 min 1

Wang [33] China 55–65 20/20/0 40 20/20 12 7 times >40 min 1

Wang [34] China 45–59 30/30/30 90 0/90 12 3 times >90 min 1

Wu et al. [35] China No report 25/25/0 50 0/50 9 4 times >70 min 1

Zhang et al. [36] China 42–53 115/102/0 217 52/165 24 3 times >60 min 2

Wang [37] China 60–76 86/93/0 179 0/179 24 4 times >90 min 3

Guang [38] China 60–70 16/16/16 48 No report 12 4 times >50 min 4

Mao et al. [39] China 45–59 204/338/0 542 0/542 24 4 times >40 min 5

Figure 2: Variation analysis of square dancing intervention group and control group by random effect model

Second, the random effect model was employed to analyze the well-being scores of middle-aged and
elderly people in the square dancing intervention group and the other exercise group. The result showed
that SMD had statistical significance (Z = 1.91, P < 0.05), revealing that the combined effect sizes in this
study are significant. The well-being of middle-aged and elderly people in the square dancing
intervention group was significantly higher than that of the other exercise group. Meanwhile, the random
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effect model was used for the heterogeneity test of 4 papers included, and the result showed (as shown in
Fig. 3) I2 = 85.51% (P < 0.01), also suggesting a large heterogeneity between the square dancing
intervention group and the other exercise group.

Among the 10 articles included, the objects of intervention were classified into two types: the objects
including both men and women and the objects including women only. According to the two types,
subgroup analysis was conducted. For the mixed-gender group, I2=77.10%. For the individual female
group, I2=96.36%. Therefore, the heterogeneity of each subgroup is high, but the effect size test of the
mixed-gender group and the individual female group had no significant difference, as shown in Fig. 4.

Figure 3: Variation analysis of square dancing intervention group and other exercise groups by random
effect model

Figure 4: Variation analysis of mixed gender intervention group and individual female intervention group
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Among the 10 studies included, the duration of intervention was classified into four types: 8, 9, 12, and
24 weeks. Given that two studies involve eight and nine weeks, they were combined as the below nine weeks
group. Subgroup analysis was carried out. For the below nine weeks group, I2=0%, indicating the
heterogeneity is very small. For the 12 and 24 weeks groups, I2=82.64% and I2=96.84%, respectively,
demonstrating large heterogeneity. I2=96.36% reveals large heterogeneity of studies in general, but the
effect size test among different duration of intervention had significant differences, suggesting that the
duration of intervention may be an important cause for different intervention effects, as shown in Fig. 5.

Among the 10 studies included, the weekly intervention frequencies were classified into two types: three
times per week and four or seven times per week. Given that only one article involves seven times per week
intervention, four and seven times per week interventions were combined as four times or above per week
intervention. According to the two types, subgroup analysis was carried out. For the group of three times per
week, I2=96.69%; for the group of 4 times or above per week, I2=95.70%; total I2=96.36%, indicating that
the heterogeneity of each subgroup is high, but the effect size test among different weekly intervention
frequencies had no significant difference, as shown in Fig. 6.

Figure 5: Variation analysis of intervention effect of different duration of intervention
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3.3 Sensitivity Analysis
The 10 studies included were eliminated one by one for sensitivity analysis, showing that the resulting

stability of this meta-analysis is good, as shown in Fig. 7.

Figure 6: Variation analysis of intervention effect of different weekly intervention frequencies

Figure 7: Sensitivity analysis result
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3.4 Publication Bias
Egger’s test statistics of publication bias t = 2.08, P = 0.07, indicating that the influence of publication

bias on meta-analysis had no significant difference, as shown in Fig. 8.

4 Discussion

This study is the first meta-analysis on whether square dancing can improve the SWB of middle-aged
and elderly people in China. As a popular, collective, and simple activity form, square dancing improves
SWB of middle-aged and elderly people and contributes to promoting social stability and harmony.
According to the viewpoints of relevant studies, SWB is also called “health-related quality of life”, and
its measurement includes general quality of life and specific field satisfaction [40]. Hence, the
measurement of SWB is classified into two categories: the first category is the scales used to measure
well-being, mainly including (1) GWB directly. This scale was prepared by National Center for Health
Statistics, with good reliability and validity, and it has been proven to have cross-culture adaptability.
Chinese scholar introduced this scale to China and used the first 18 questions as the test questions to
evaluate the statement of middle-aged and elderly people on well-being [41,42]. (2) WHO-5. This scale
was developed by WHO, including five items. It has been verified to have good reliability and validity
among middle-aged and elderly people in China [43,44]. (3) MUNSH. The scale includes 24 items,
involving four dimensions: positive emotion, negative emotion, positive experience, and negative
experience. It is more comprehensive, reliable, and valid [38,45]. The other category of scales used to
measure SWB is dominated by the measurement of “health-related quality of life”, which measures the
general quality of life or the life satisfaction of middle-aged and elderly people. The common scales
contain (1) the MOS item of SF-36, which is used to measure specific satisfaction. This scale includes
36 questions, which are used to investigate the situations of middle-aged and elderly people in eight
aspects, including physiological function, social function, psychological health, vitality, and emotional
function. It has been proven to have good reliability and validity [37,46]. (2) WHOQOL-BREF. The scale
contains 26 items, including the fields of victory, psychology, social relations, and environment. The
higher the score, the higher the quality of life of middle-aged and elderly people [39]. Based on the strict
screening standards, 10 qualified studies with good quality were included to analyze whether square

Figure 8: Funnel plot of publication bias
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dancing could improve the SWB of middle-aged and elderly people and the influencing factors. According to
the analysis results, the results of this study have good stability, without publication bias.

4.1 Promotion of Square Dancing on SWB of Middle-Aged and Elderly People
First, the 10 studies included compared the SWB differences between the square dancing intervention

group and the control group. The results showed that the heterogeneity of 10 studies was high, but the
combined effect size had significant meaning. Square dancing played an obvious promotion role for SWB
of middle-aged and elderly people. This result is consistent with the single research result of Wang [37]
and Mao et al. [39]. Physiological health is the foundation of SWB of middle-aged and elderly people.
The reason why square dancing can enhance SWB of the elderly is inseparable from the physical exercise
nature of square dancing. Although the movements of square dancing are simple, their exercise range and
intensity conform to exercise standards of the elderly [47]. For the elderly who are physically and
mentally healthy and those with some diseases who can still take exercise, square dancing is suitable for
exercise, and long-term participation contributes to improving their health level [48]. In other words,
square dancing exercises can facilitate the physical and psychological health of the elderly. Square
dancing indirectly influences the SWB of middle-aged and elderly people by improving their physical
quality and physiological health.

Second, we further investigated the differences in the intervention effect between square dancing and
other physical exercise types, such as running, playing ping pong, walking with vigorous strides, and
five-animal boxing. The result indicated that the promotion effect of square dancing on boosting SWB of
middle-aged and elderly people was better than that of other physical exercise types, suggesting that
square dancing has its uniqueness and an irreplaceable advantage over the improvement of SWB of
middle-aged and elderly people, compared with other physical exercise types [25]. Following
Socioemotional Selectivity Theory, social interaction is an indispensable part of individual life. As age
increases, personal social goals mostly turn to emotion regulation goals, such as seeking the meaning of
life, gaining a sense of intimacy, and self-actualization [49]. Square dancing is not merely a kind of sport
but also a collective activity for the elderly. Research has shown that the elderly who often take part in
square dancing have a higher quality of interpersonal relationships [50] Middle-aged and elderly people
enhance their physical qualities when they actively participate in square dancing and achieve their
emotion regulation goals through this collective activity, thus improving their SWB.

4.2 Subgroup Analysis
First, we analyzed whether differences existed in different intervention objects and found that the

promotion effect of square dancing on SWB had no significant difference between the mixed-gender
group and individual female group. This result reveals that square dancing is universally applicable and is
an activity that people of all ages and genders can accept [51,52]. The different effects of square dancing
on men and women’s physical and psychological health can be more carefully explored in future studies.
Second, we conducted a subgroup analysis of different durations of intervention and found that the effect
size test was significant among different duration of intervention, demonstrating that the duration of
intervention may be an important cause for different intervention effects. The longer the duration of
intervention, the better the intervention effect; that is, a longer time of participation in square dancing will
bring a more obvious promotion effect on the well-being of middle-aged and elderly people. Based on
the subgroup analysis of weekly intervention frequencies, the result of three interventions per week had
no significant difference from the effects of four and seven interventions per week. The two results
suggest that the total time of participation in square dancing rather than weekly participation times plays
a role in improving the well-being of middle-aged and elderly people. This point was not found in
previous studies. Kim et al. [53] indicated that the change gained by the elderly people from the exercise
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rather than exercise intensity was important, and such change took place slowly. Square dancing is a physical
exercise activity suitable for the elderly and a recreational activity that can enhance physical and
psychological health and improve the well-being of middle-aged and elderly people. However, its effect
exertion and its influence on individual cognition and emotion occur slowly [54]. This result also reminds
us that a long-time follow-up study can be designed to investigate the relationship between square
dancing and the well-being of middle-aged and elderly people deeply.

5 Conclusion

To sum up, the following conclusions were drawn in this study: (1) Square dancing intervention is an
effective intervention method for middle-aged and elderly people’s subjective well-being. The effect of
the intervention group is better than that of other exercise intervention groups. (2) Regardless of mixed
intervention or individual female intervention, no significant difference is found in the intervention effect.
(3) The weekly intervention frequency has no impact on the intervention effect. (4) The length of
duration of intervention influences the intervention effect. This study verifies that square dancing is
indeed a collective bodybuilding exercise worth promoting and beneficial to enhancing the SWB of
middle-aged and elderly people. Thus, it can be considered as one of the programs to intervene clinically
in middle-aged and elderly people’s psychological problems. Suitable intervention measures should be set
when adopting square dancing to intervene in the SWB of middle-aged and elderly people. For example,
when designing movements of square dance, improvement of male participants’ enthusiasm, scientific
development of the supervision method of the square dancing duration of intervention, and sthe etting of
the exercise time of square dancing should be considered to develop and utilize the advantage of square
dancing in psychological health intervention of middle-aged and elderly people.

This study has some limitations. First, the quality of the data used in this study depends on the accuracy
and quality of the data obtained from the articles included. However, this study included only a small number
of articles because of strict inclusion and queuing criteria. Therefore, more high-quality articles should be
included in future research to make the conclusion more convincing. Second, the studies included were
all carried out in China. Therefore, the effect on more national samples is still unknown. Aging is a
global concern. Square dancing has been proven to be an effective exercise to promote the physical and
mental health of the elderly. The limited sample from other nations has a particular impact on the
universality of the effect of this exercise. Therefore, applying this approach and testing its effect on
samples from more countries is necessary.
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