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Abstract
Objective: To investigate the feasibility of functional movement screening (FMS) in drug abuse patients
and to evaluate the relationship between functional motor ability and age, sex and drug type.

Methods: Random sampling was used to include 886 drug abusers from 5 provinces. The FMS test was
conducted on 886 patients in compulsory isolation drug rehabilitation centers in �ve provinces of China,
and the statistics were calculated.

Results: The FMS scores of the psychotropic drugs group were all lower than that of the narcotic drugs
group, especially in the core stability items (P < 0.01). Men scored higher than women in core stability and
lower than women in �exibility. The seven FMS scores of the 30-34 years old group were lower than those
of 35-49 years old and 40-44 years old groups, respectively. The total FMS scores were signi�cantly
correlated with gender (r=0.198, P < 0.01), age (r=0.161, P < 0.01) and drug type (r=0.283, P < 0.01).

Conclusions: The application of FMS in the drug abuse population is viable, and drug type, sex and age
can be used to predict the FMS composite score.

Introduction
According to the World Drug Report 2020, 270 million people worldwide take drugs and 35 million
become addicted to drugs every year. The drugs market will likely further expand due to the impact of
COVID-19[1]. Drug abuse can damage brain function and body function[2, 3]. Studies have found that
long-term drug abuse leads to physical decline and de�ciency[4] and also has a negative impact on the
living and working ability[5]. The latter is one of the important challenges that drug abusers face while
reintegrating into society and may lead to relapse [6]. Exercise is a proven method of enhancing the
physique and physical condition[7]. However, research in the �eld of sports detoxi�cation is still in its
infancy both in China and elsewhere. There are numerous sports methods and procedures for drug
detoxi�cation, but the current sports intervention programs are lacking, and the de�nition standards of
drug detoxi�cation are incomplete. Some studies have shown that the functional level of drug abusers
did not signi�cantly improve with exercise [8], and there are even reports of sudden death during
exercise[9, 10]. Therefore, in order to minimize injury in the drug abuse population, scienti�c methods of
correction using personalized exercise plans should be implemented. Improving the physical �tness of
drug abusers can assist their return to society. Further research in the �eld of rehabilitation is required to
solve this important issue.

Functional Movement Screening (FMS) is a new tool for measuring and evaluating motor ability derived
from functional movement training. FMS mainly collects the data of human movement patterns while
performing functional activities to minimize the risk of injury. FMS evaluates the functional movement of
the whole body by assessing seven different body postures and uncovering the limitation and asymmetry
in muscle activity[11]. The test was developed by Cook and Bruton in the 1990s. It was �rst applied in the
�eld of physical therapy and then gradually applied in the �elds of physical �tness and rehabilitation [12,
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13]. Studies at home and abroad mainly involved ordinary people and professional athletes, and the
application in the drug abuse population has barely been studied[14]. Physical function is an essential
part of the quality of life[15]. For drug abusers, unrestricted and pain-free movement lays a physical
foundation for reintegration into society and improved health in daily life.

Some studies have proved that taking narcotic drugs causes memory and motor function damage.
Furthermore, psychotropic drugs can cause severe neurotoxicity and motor dysfunction [16–18].
However, there is no literature on the functional damage of narcotic drugs and psychotropic drugs. This
study reports preliminary normative values, asymmetries, and total FMS scores for drug abusers of
different drug types in relation to sex, age, type of drug, and years of drug use. FMS was evaluated in 886
drug abusers from �ve provinces. This study is the �rst cross-sectional investigation of FMS in the drug
abuse population and the �rst study to distinguish whether drug types exert different damage to the body.
Therefore, this study has certain theoretical research value.

Study Subjects And Methods

Subjects
All measurements were taken between June and August 2021. 1124 drug abusers agreed to participate in
the study (response rate = 93%). All participants met the criteria in the screening process performed by
doctors. The inclusion criteria were: (1) all participants were narcotic or psychotropic drug users; (2) No
systemic diseases, metabolic diseases, autoimmune diseases, cerebrovascular diseases, familial
diseases and other neurological diseases that would seriously affect the FMS test, and no serious
orthopedic trauma (such as a fracture or complete muscle rupture); (3) No individuals with visual or
hearing impairment. (4) No stimulants such as caffeine were taken within 24 hours before exercise
screening. The investigation process is shown in Fig. 1. The basic situation table is shown in Table 1.

This study was approved by the Ethics Committee of Hunan Normal University (Batch No. : 16-2010) and
conducted according to the ethical requirements of clinical trials. All subjects signed informed consent.

Table 1
Basic information table

  Male (n = 608) Female (n = 278) Total (n = 886)

Age (year)

Height (m)

BMI (kg/m2)

36.2 ± 3.5

1.67 ± 0.1

23.0 ± 2.9

37.6 ± 4.0

1.57 ± 0.1

24.0 ± 3.2

36.6 ± 3.7

1.64 ± 0.1

23.3 ± 3.1

 

Procedure
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The study was conducted from December 2020 to August 2021. In December 2020, the authors
conceptualized the study and contacted personnel in mandatory isolation centers. Basic information and
FMS data were obtained from narcotic drug abusers and psychotropic substance abusers. The �ve
provincial mandatory isolation centers were visited in June 2020. In July 2021, screening and willingness
surveys were conducted on the recruited subjects to ensure the smooth execution of the experiment and
that they were willing to participate. Basic information questionnaires were issued, and FMS tests were
conducted in August 2021.

Research Methods

Test
Testing of the 886 drug abusers was completed in accordance with established testing techniques,
standards, and guidelines. Testing process: 1) No exercise was required the day preceding the test, and
the participants were told to pay attention to rest in order to better complete the test on the next day. 2)
The whole test process was explained to all the drug addicts, following which the examiners carried out
the test according to the test standards and verbal prompts. 3) Each participant completed 7 test actions
three times, and the best score for each action was recorded. When the quality of the action lay between
two scores, the lower score was considered. 4) Test time: Wednesday morning, Saturday afternoon. 5)
Test equipment: FMS standard test suite. 6) Test site: compulsory isolation and drug rehabilitation
centers in Guangxi, Guizhou, Yunnan, Shanxi and Hunan provinces. 7) Equipment requirements: uniform
short sleeves, shorts and sneakers. 8) All tests in the study were performed by examiners who had
completed FMS preliminary and advanced certi�cation training courses. Before the test, the test
procedure, scoring criteria, matters needing attention and instructions were reviewed. The test procedures
were mastered, reducing the error caused by the heterogeneity between the test interpretation from
different examiners.

Statistical Analysis
SPSS 22.0 and EXCEL 2016 were used for statistical analysis of the collected data. Non-parametric
independent sample T-test was used to assess the difference in FMS score between the narcotic drugs
group and psychotropic drugs group (P < 0.01). Spearman correlation was used to determine the
correlation between the total score of the FMS test and gender, age, years of drug use and drug type.
Subsequently, a multiple regression model was used to estimate the linear relationship between the total
score of the FMS test and age, sex, drug type and years of drug use. Base case information data were
expressed as mean ± standard deviation (M ± SD).

Results

FMS Test Score Analysis Of Drug Type
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The psychotropic drugs group scored lower in �ve tests (squat, trunk stability push-ups, hurdle step,
straight lunge and rotation stability) than the narcotic drugs group. The difference was statistically
signi�cant (P < 0.01). (Table 2).

Table 2
Comparison of drug types (Mean ± SD)

  Psychotropic drugs(n = 354) Narcotics drugs (n = 532) Total (n = 886)

Squat**

Push-up**

Hurdle**

Lunge**

Shoulder

Straight leg

Rotary stability**

Total FMS scores**

1.6 ± 0.7

1.3 ± 0.6

1.4 ± 0.5

1.5 ± 0.6

1.3 ± 0.6

1.7 ± 0.9

1.2 ± 0.4

10.0 ± 2.0

1.9 ± 0.6

1.5 ± 0.8

1.6 ± 0.5

1.8 ± 0.6

1.4 ± 0.7

1.8 ± 1.0

1.4 ± 0.5

11.3 ± 2.4

1.8 ± 0.6

1.4 ± 0.7

1.5 ± 0.5

1.6 ± 0.6

1.3 ± 0.7

1.7 ± 0.9

1.4 ± 0.5

10.8 ± 2.3

** indicates a signi�cant difference in one-way FMS tests, P < 0.01

 

Gender And Age FMS Test Score Analysis
Males scored higher than females in the push-up test but lower in other items. The 30–34 age group
scored lowest in all seven tests, while the 40–44 age group scored highest in most tests. A comparison
by sex is shown in Table 3 and by age in Table 4.
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Table 3

Comparison between males and females
  Men n=608 Women n=278 Total (n=886 )

Squat

Push-up

Hurdle

Lunge

Shoulder

Straight leg

Rotary stability

Total FMS scores

1.7±0.6

1.6±0.7

1.5±0.5

1.6±0.6

1.3±0.6

1.5±0.9

1.3±0.5

10.5±2.3

1.9±0.7

1.2±0.7

1.6±0.5

1.8±0.6

1.4±0.7

2.2±0.8

1.4±0.5

11.4±2.3

1.8±0.6

1.4±0.7

1.5±0.5

1.6±0.6

1.3±0.7

1.7±0.9

1.4±0.5

10.8±2.3

Abbreviation: Total FMS™ score = sum of the seven individual test items in the Functional Movement
Screen.

 

Table 4
Comparison of age categories

  30-34years(n = 248) 35-39years(n = 418) 40-44years(n = 220)

Squat

Push-up

Hurdle

Lunge

Shoulder

Straight leg

Rotary stability

Total FMS scores

1.7 ± 0.6

1.4 ± 0.6

1.5 ± 0.5

1.5 ± 0.6

1.2 ± 0.6

1.5 ± 0.9

1.3 ± 0.5

10.2 ± 2.0

1.8 ± 0.7

1.5 ± 0.7

1.5 ± 0.5

1.6 ± 0.6

1.3 ± 0.7

1.7 ± 0.9

1.4 ± 0.5

10.8 ± 2.4

1.9 ± 0.6

1.4 ± 0.8

1.6 ± 0.5

1.8 ± 0.6

1.4 ± 0.7

2.0 ± 0.9

1.3 ± 0.5

11.5 ± 2.5

Abbreviation: Total FMS™ score = sum of the seven individual test items in the Functional Movement
Screen.

 

Asymmetry
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Of the 886 participants in the study, 735 (83%) had asymmetry (intensity or range of motion) in at least
one of the �ve FMS test items, including the bilateral assessment. (Table 5).

Table 5

Distribution of asymmetry
  Men n=608 Women n=278 Total(n=886)

One asymmetry

Two asymmetries

Three or more asymmetries

Range of motion

Shoulder

Active straight leg raise

Strength (rotary stability)

Range of motion and strength

 In-line

Hurdle

206

174

120

 

207

198

173

 

195

159

107

82

46

 

83

68

106

 

66

93

313

256

166

 

290

266

279

 

261

252

 

Multiple regression model analysis
FMS scores were signi�cantly correlated with gender (r=0.198, P < 0.01), age (R =0.161, P < 0.01) and
drug type (R =0.283, P < 0.01), while years of drug use were not signi�cantly correlated with FMS scores
(R =-0.077, P > 0.05). The results of the multiple regression model are shown in Table 6. Gender, age and
drug type were important predictors of the total FMS score (P < 0.01). Regression analysis revealed that
gender, age, and drug type accounted for approximately 11.0% of the variability in total FMS scores.
(Table 6).
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Table 6
Multiple regression model analysis of FMS total score

Term Estimate SE t-test p-value

Intercept

Age

Drug use �xed number of year

Narcotics drugs

Women

7.321

0.069

0.001

1.155

0.555

0.74

0.021

0.001

0.157

0.166

9.9

3.334

1.061

7.372

3.347

0.000

0.001

0.289

0.000

0.001

R2 = 11.0%

Discussion
The average score of the 886 players participants was (10.8 ± 2.3) points, (10.0 ± 2.0) points in the
psychotropic drug group and (11.3±2.4) points in the narcotic drug group. There was a signi�cant
difference between the narcotic drug group and the psychotropic drug group (P < 0.01). This isThe results
are similar to the research results ofthose reported by Liu Zhaoqiang et al.et al, but the score is much
lower than that of Liu Zhaoqiang et al. On the one hand, it this may be related due to the small limited
sample size of the test subjects, and on the other hand, or it may be related to the group classi�cation
group, so it is di�cult tomaking the comparison ofe the test results inaccurate[19] . In addition, foreign
studies also pointed out that the test scores of healthy people ranged from (14.14±2.85) to (15.7±1.9),
indicating that the score of the general population was higher than the total score of "14", which got
scoring 2 points in each of the seven tests on average [20]. ThereAt present, there are few large-sample
studies on scores of large sample o�nvolving the drug abuse population at home and abroad. Therefore,
the results of this study cannot be compared across the boarddirectly. However, it can be con�rmedthis
study con�rms that compared with the general population, the physical function of drug abusers is
generally poorer, which is similar toin accordance with the study of Li Zhang et al.[21] .

There were also signi�cant differences between The psychotropic drugs group scored signi�cantly lower
than and the narcotic drugs group in �ve tests of mobility of lower limbs and trunk mobility (squat, trunk
stability push-ups, hurdle step, straight lunge, and rotation stability) (P < 0.01), and the scores of
psychotropic drugs group were lower than that of narcotic drugs group. It is known that Mmost patients
with cerebral palsy have abnormal posture and severe movement disorders, because thedue to central
nervous system damage. of patients with cerebral palsy is damaged, which leads to Tthe discoordination
of the skeletal musculoskeletal system, nervous system and soft tissue, affects the spinal stabilization
system and impacts core strength[22] . In this study, the psychotropic drugs group scored signi�cantly
lower than the narcotic drugs group in the core stability items. The latter may be related to the greater
damage of psychotropic drugs on the central nervous system, resulting in more pronounced core motor
function damage.
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Males scored higher than females in the push-up body stability item but lower in the other items. This
may be related to the physiological structure of men[23] , having a stronger trunk than women. According
to societal and cultural standards, males often participate in more physically demanding activities than
women, whereas women are more �exible than men[24]. For example, in a sample of 44 women and 53
men, only 8 of 44 women (18%) scored 1 on the shoulder mobility test, but 26 of 53 men (49%) scored 1
on the shoulder mobility test. In contrast, no woman scored 0 on the active straight leg raising test, and
only three women scored 1, while one man scored 0 and 15 men scored 1 on the active straight leg
raising test. Men performed better in the push-up test, measuring upper body strength and stability, with
15 out of 53 men (28%) scoring a 3, while only 3 out of 44 women (7%) scored a 3 on the push-up test[25,
26] . The 30-34 age group scored lowest on all seven tests, and the 40-44 age group scored highest on
most tests. Subjects aged 30-34 in the study had the lowest FMS scores compared with other age groups.
This may be due to the larger population of people taking psychotropic drugs between 30 and 34 years
old than the 34 - 44 age group. This phenomenon may be related to the relatively short history of
psychotropic drugs in China and control by public security organizations[27] .

Asymmetries in the FMS test were identi�ed in 735 of the 886 study participants (83%). The high
incidence of asymmetry may be related to the decline of strength and �exibility caused by the
deterioration of body function following drug abuse. Studies have also proved that the leg strength of
drug abusers is related to body balance[28]. More than half of the subjects in this study demonstrated
bilateral asymmetry in the FMS test, with the greatest asymmetry in shoulder range of motion (n=290).
Inadequate or excessive shoulder movement affects the whole body movement chain [29], leading to
labrum lesions and subacromial impingement [30], which may ultimately affect a person's ability to carry
out daily activities [31]. The next highest numbers associated with asymmetry were rotational stability
and active straight leg raising, with 279 and 266 subjects showing asymmetry, respectively. Both tests are
complex and require core stability, involving the strength and �exibility available to the respective joints.
Core stability is the ability to stabilize the lumbar spine and pelvic region through the coordinated
contraction of the trunk muscles [32]. Damage to core strength may result from problems caused by the
combined action of the spine, muscles or brain nerves[33] . Damage to the core strength may affect
spinal stability, thereby hindering the correct execution of functional movements, reducing motor
performance[34], and affecting posture control and balance[35] . The loss of core strength leads to
asymmetry and functional limitation, potentially resulting in long-term dysfunction and disability [36].
Therefore, early detection of motor asymmetry can reduce the likelihood of injury, long-term dysfunction
and disability [37].

The total score of FMS was signi�cantly correlated with gender (r=0.198, P < 0.01), age (r=0.161, P <
0.01) and drug type (r=0.283, P < 0.01). Gender, age and drug type were important predictors of the total
FMS score (P < 0.01). Regression models revealed that gender, age, and drug type accounted for
approximately 11.0% of the variability in total FMS scores. Multiple regression was used to explore the
relationship between the FMS score and other variables. Age, type of drug use, and gender were
signi�cantly correlated with the FMS score, accounting for about 11% of the total score variance, while
years of drug use were not. Although age, type of drug use and sex were associated with physical activity,
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these do not fully explain the variability in physical activity and its relationship with FMS, as other factors
(such as motivation) may also be associated with physical activity. Additionally, the number of years of
drug use serves as an objective criterion for evaluating the body's physical ability. It can only be assumed
that the longer the duration of drug usage, the higher the physical damage, and the speci�c damage to
the body must be explored further. On the other hand, FMS scores were more associated with balance,
coordination, postural control, �exibility, and strength, which may be one important reason why years of
drug use were not associated with FMS scores. To our knowledge, this is the �rst study to explore the
relationship between total FMS score and gender, age, and type of drug use, con�rming that gender, age,
and type of drug use are predictors of the total FMS score model for the drug abuse population.

DEFICIENCIES AND ASSUMPTIONS

The scienti�c contribution of this study lies in its identi�cation of de�ciencies and comparisons in FMS
among narcotic and psychotropic drug users. This study is an experimental observation with a strong
objective evaluation. The types of drugs are classi�ed according to the main types of smoking, which
could impact this experimental study. A follow-up study can improve this aspect. In addition, the
evaluation scale alone is not su�cient to predict functional motor disability. Factors such as the usual
exercise habits, lifestyle and motivation for physical activity of people with substance abuse should also
be considered. Subsequent experiments can be further veri�ed by medical detection of FMS.

In addition, people who take drugs more than three times are sent to compulsory detoxi�cation centers.
Therefore, most people in compulsory detoxi�cation centers are middle-aged people, so most of our
subjects are between 30 and 44 years old. We hope there will be more comprehensive screening of age
sample size in the follow-up study.

Conclusion
Functional exercise screening is feasible in the substance abuse population, and sex, age, and drug type
can be used as predictors of the total FMS score.

Declarations
ACKNOWLEDGEMENTS

We are grateful to the policemen of Detoxi�cation Rehabilitation Center of Changqiao in Hunan Province
for assisting with the exercise intervention.

CONFLICT OF INTEREST

We declare that this work was conducted without any commercial or �nancial relationships that could be
construed as a potential con�ict of interest.

Author Contributions



Page 11/14

Hanhui Yan, Jingsong Wang, Yin Guo, Lan Zheng, Jun Zhang conceived and designed the experiments.
Jun Tan, Chunxia Lu, Yi Liu screened experimental subjects, signed the informed consent process and
conducted the exercise intervention.

ETHICS STATEMENT

The studies involving human participants were reviewed and approved by The Institutional Review Board
at the Hunan Normal University and also approved the study protocol. The patients/participants provided
their written informed consent to participate in this study.

FUNDING

The authors declare that this study received funding from the National Key Research and Development
Program for Postgraduates of Phsical Education College of Hunan Normal University (TYCX2019B007),
Scienti�c Research Project of Hunan Provincial Department of Education (19C1133), Philosophy and
Social Science Fund Project of Hunan Province (18YBQ088), China Postdoctoral Science Foundation
funded project (2017M622580) . The funder was not involved in the study design, collection, analysis,
interpretation of data, the writing of this article or the decision to submit it for publication.

DATA AVAILABILITY STATEMENT

All datasets generated for this study are included in the article.

Consent to publication

With the consent, all authors gives the publisher license of the copyright which provides the publisher
with the exclusive right to publish and sell the research �ndings in all languages, in whole or in part. All
authors guarantee that the research �ndings have not been previously published. If they were published,
the authors should obtain permission necessary to publish it.

References
1. Kempen A. The world of drugs : the 2020 World Drug Report[J]. Servamus Community-based Safety

and Security Magazine, 2020, 113(9).

2. Sun Luyue, ZHOU Yuehui. Chinese Journal of Sports Medicine, 2021, 40(04): 298-305. (in Chinese)

3. Ma Jing, LIANG Chengjun. Sports Science and Technology Literature Bulletin, 2021, 29(06): 171-173.
(in Chinese)

4. Guo Weishai. Investigation and analysis of the physical condition of male drug addicts in a
compulsory isolation drug rehabilitation center in Guiyang [D]. Guizhou Normal University, 2018

5. Fan Qi. Experimental study on the intervention of Physical Training on female drug addicts [D]. Inner
Mongolia Normal University, 2019.



Page 12/14

�. Wang Y, Wang Y, Wang Y, et al. The effect of alcohol on drug addiction [J]. China Sports Science and
Technology, 2019, 55(11): 3-11.

7. Gong X M, Zhou J H, Li S, et al. Physical �tness survey and analysis of male drug addicts in
compulsory isolation in Sichuan Province [J]. Sports Science and Technology Literature Bulletin,
2014, 22(10): 33-34+130.

�. Shi Limin. Analysis of sudden death of heroin abusers during rehabilitation [J]. Chinese Journal of
Drug Abuse Prevention and Treatment, 2004(01): 45-46.

9. Liu H, Liu H, Wang H Y, et al. Application of functional exercise screening: Evaluation methods,
reliability and standards [J]. Journal of Chengdu Physical Education University, 2015, 41(01): 18-22.

10. Cook G, Burton L, Hoogenboom B J, et al. Functional movement screening: the use of fundamental
movements as an assessment of function - part 1[J]. Int J Sports Phys Ther, 2014, 9(3): 396-409.

11. Cook G, Burton L, Hoogenboom B J, et al. Functional movement screening: the use of fundamental
movements as an assessment of function-part 2[J]. Int J Sports Phys Ther, 2014, 9(4): 549-63.

12. Zhang R J, Liu C Q, Yang G, et al. Review of the research progress of functional motion screening [J].
Journal of Capital University of Physical Education, 2020, 32(01): 35-39+62.

13. Bonazza N A, Smuin D, Onks C A, et al. Reliability, Validity, and Injury Predictive Value of the
Functional Movement Screen: A Systematic Review and Meta-analysis[J]. Am J Sports Med, 2017,
45(3): 725-732.

14. Moran R W, Schneiders A G, Mason J, et al. Do Functional Movement Screen (FMS) composite
scores predict subsequent injury? A systematic review with meta-analysis[J]. Br J Sports Med, 2017,
51(23): 1661-1669.

15. Volkow N D, Baler R D, Compton W M, et al. Adverse Health Effects of Marijuana Use[J]. New England
Journal of Medicine, 2014, 370(23): 2219-2227.

1�. Patterson D A, Morris G W, Jr., Houghton A. Uncommon adverse effects of commonly abused illicit
drugs[J]. Am Fam Physician, 2013, 88(1): 10-6.

17. De Aquino J P, Sherif M, Radhakrishnan R, et al. The Psychiatric Consequences of Cannabinoids[J].
Clin Ther, 2018, 40(9): 1448-1456.

1�. Liu Zhao-qiang, DU Xin-de, ZHANG Ai-min, et al. The effect of motor function training on the
physique (physical ability) of people recovering from rehabilitation [J]. Sports Science Research,
2021, 25(02): 48-53.]

19. Schneiders A G, Davidsson A, Horman E, et al. Functional movement screen normative values in a
young, active population[J]. Int J Sports Phys Ther, 2011, 6(2): 75-82.

20. Yang Ye. Development and effect observation of workshop exercise for forcibly isolated drug addicts
[D]. Tianjin Institute of Physical Education, 2020.

21. Monbaliu E, Himmelmann K, Lin J P, et al. Clinical presentation and management of dyskinetic
cerebral palsy[J]. Lancet Neurol, 2017, 16(9): 741-749.



Page 13/14

22. Wang Y X, Xie J N, Wang X R, et al. Research progress of muscle chain theory in rehabilitation
therapy of stroke [J]. Journal of Practical Clinical Medicine, 2020, 24(21): 128-132.

23. Fuchs P X, Menzel H K, Guidotti F, et al. Spike jump biomechanics in male versus female elite
volleyball players[J]. J Sports Sci, 2019, 37(21): 2411-2419.

24. Cowley P M, Fitzgerald S, Sottung K, et al. Age, weight, and the front abdominal power test as
predictors of isokinetic trunk strength and work in young men and women[J]. J Strength Cond Res,
2009, 23(3): 915-25.

25. Soucie J M, Wang C, Forsyth A, et al. Range of motion measurements: reference values and a
database for comparison studies[J]. Haemophilia, 2011, 17(3): 500-7.

2�. Epstein Y, Yanovich R, Moran D S, et al. Physiological employment standards IV: integration of
women in combat units physiological and medical considerations[J]. Eur J Appl Physiol, 2013,
113(11): 2673-90.

27. Xu Xiaoliang. Investigation, analysis and countermeasures of drug use among drug addicts in
compulsory isolation [J]. Chinese Journal of Drug Dependence, 2012, 21(01): 54-57.

2�. Su Tongming. Effect of exercise on balance ability of male methamphetamine addicts [D]. Hunan
Normal University, 2020.

29. Gri�th L, Raina P, Wu H, et al. Population attributable risk for functional disability associated with
chronic conditions in Canadian older adults[J]. Age Ageing, 2010, 39(6): 738-45.

30. Manske R, Wilk K E, Davies G, et al. Glenohumeral motion de�cits: friend or foe?[J]. Int J Sports Phys
Ther, 2013, 8(5): 537-53.

31. Cools A M, Johansson F R, Cagnie B, et al. Stretching the posterior shoulder structures in subjects
with internal rotation de�cit: comparison of two stretching techniques[J]. Shoulder & Elbow, 2012,
4(1): 56-63.

32. Johnson A J, Godges J J, Zimmerman G J, et al. The effect of anterior versus posterior glide joint
mobilization on external rotation range of motion in patients with shoulder adhesive capsulitis[J]. J
Orthop Sports Phys Ther, 2007, 37(3): 88-99.

33. Kong Y S, Cho Y H, Park J W. Changes in the activities of the trunk muscles in different kinds of
bridging exercises[J]. J Phys Ther Sci, 2013, 25(12): 1609-12.

34. Morl F, Gunther M, Riede J M, et al. Loads distributed in vivo among vertebrae, muscles, spinal
ligaments, and intervertebral discs in a passively �exed lumbar spine[J]. Biomech Model
Mechanobiol, 2020, 19(6): 2015-2047.

35. De Blaiser C, Roosen P, Willems T, et al. Is core stability a risk factor for lower extremity injuries in an
athletic population? A systematic review[J]. Phys Ther Sport, 2018, 30: 48-56.

3�. Oliver G D, Adams-Blair H R. Improving core strength to prevent injury[J]. Journal of Physical
Education, Recreation & Dance, 2010, 81(7): 15-19.

37. Teyhen D S, Shaffer S W, Lorenson C L, et al. The Functional Movement Screen: a reliability study[J].
J Orthop Sports Phys Ther, 2012, 42(6): 530-40.



Page 14/14

Figures

Figure 1
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