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Supplement 1 Protocol of therapeutic aquatic exercise program and

measurements

Effects of 12-Week Therapeutic Aquatic Exercise for Patients with Chronic Low Back
Pain: Protocol of a Single-blind Randomized Controlled Trial

Introduction

Chronic low back pain (CLBP), a symptom rather than a disease, is commonly
located between the lower rib and the buttocks wrinkles.! Similar to other symptoms,
CLBP results from variable factors, and the specific underlying cause can be rarely
identified.? People of all ages may suffer from CLBP, it is uncommon in the first
decade of life; however, the prevalence increases steadily during adolescence and
peaks in midlife.! The lifetime morbidity of CLBP worldwide is up to 84%.> CLBP
was once seen as a short-term condition but is now considered as a long-term
condition because of its frequent recurrent episodes. Approximately 33% of people
experience relapse within 1 year after recovery.!® Given its high prevalence and
chronicity, CLBP is the leading cause of disability across the world, causing more
disabilities than any other chronic diseases do.*° From 2013 to 2016, CLBP
consistently remained the top six most costly global health issues.®® Consultation
about back pain accounts for 7% of all general practitioner consultations,® and people
with CLBP miss 4.1 million working days in 1 year.® Undoubtedly, low back pain is

now a substantial public health challenge worldwide.



23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

Drug therapy is one of the most commonly used treatments for CLBP, but side effects
due to medication are inevitable.!®! Considering that the condition of most patients
with CLBP improves naturally regardless of treatment, nonpharmacologic and
nonsurgical methods should be the first-line choice.®*? Clinical applications in
patients with CLBP, physical therapy modalities (PTMs), such as transcutaneous
electrical nerve stimulation (TENS) and far-infrared (FIR) irradiation therapy, is
regard as a relatively safe, convenience and non-invasive option.*>* Nowadays,
exercise therapy is widely recommended as a valid way for pain relief and functional
improvements by most clinical guidelines.®>>° Among the numerous exercise
therapies, therapeutic aquatic exercise (TAE) is often prescribed by clinical doctors

and is becoming increasingly popular for alleviating pain and facilitating function.*>1®

TAE refers to water-based treatments or exercise. With various properties, including
its buoyancy pressure, density, thermal capacity, and conductivity,'® water is an ideal
environment to conduct an exercise program. TAE reduces the stress on intervertebral
disk and intervertebral joint with the help of hydrostatic buoyancy; enables a large
range of movement by supporting the body weight; improves lumbar muscle tone via
its natural resistance; offers gentle manipulation on back because of turbulence and
wave propagation; adjusts the velocity of exercise by changing the depth of water;
moreover, dynamic water environment improves microcirculation, enhances balance

and coordination, facilitates relaxation, and decreases the contracture.6-20
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Some studies have shown that TAE aquatic exercise can be a safe and effective
treatment approach for CLBP.?2® Whether combined with other therapies or used
alone, TAE is both beneficial to pain reduction and functional improvement.?42°
Although the effect of aquatic therapy on patients with CLBP has been explored,?2°
the duration of most previous studies was short and did not include a long follow-up
period. Both as a kind of non-invasive treatment, there are no studies investigating
whether TAE could produce more benefits than PTMs for people with CLBP.
Therefore, we will perform a single-blind randomized controlled trial (RCT) with

long follow-up to observe the effects of TAE on people with CLBP versus PTMs.

Methods/Design

Research goals and hypotheses

We will design an RCT to conclude TAE and PTMs for people with low back pain to
see:

Goal 1: whether TAE compared favorably with PTM for people with CLBP;
hypotheses for Aim 1: Patients in TAE group will receive more benefits in pain
relieve and functional improvement than subjects in the PTMs group. There will be
significant differences between two groups.

Goal 2: whether TAE yields long-term effects.

hypotheses for Aim 2: TAE will create a long-term effect on people with CLBP while
PTMs will not. There will be significant differences between two groups during the

fellow-up period.
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Study design

This study is a 3-month single-blind RCT with a 12-month follow-up (Trial
registration: ChiCTR1800016396). All included participants will be randomly
allocated into either the TAE group or the PTMs group. The interventions of two
groups will be carried out in Shangti indoor constant temperature swimming pool and
Shanghai Shangti Orthopeadics Hospital respectively. Experienced physiotherapists
will carry out the measurements at baseline, after the 3-month intervention, at
6-month follow-up, and at 12-month follow-up from the beginning to determine

whether short-term effects and long-term impacts will be achieved.

Participant selection

Subjects who meet all the inclusion criteria and do not have any of the exclusion
criteria will be eligible for enrollment. Before undergoing other tests, participants will
be examined via a questionnaire with the following entries: basic information (e.g.,
age, sex, height and weight), physical activity, medical history, medical expenditure,
back pain duration, back pain intensity (at present, over the last week, the worst pain,

and the average pain), and self-rated back function.

Inclusion criteria are as follows:
1. Aged ranged from 18 to 65; 2. Pain, muscle tension or stiffness between the buttock

band and the rib arch; may also have lower limb pain; 3. Pain intensity (when the
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most painful) > 3 on the numeric rating scale (NRS); 4. CLBP lasting at least 3
months; 5. Voluntary participation in the trial and with written informed consent; 6.

Accepted randomization. Subjects will be included if they meet all criteria above.

Exclusion criteria are as follows:

1. mental illness or cognitive impairment (Mini-mental State Examination, <24); 2.
Specific lumbago, such as fracture, spinal stenosis, tumour infection and spinal
structural abnormalities; 3. Lumbar dysfunction or pain caused by other diseases; 4.
Complex back problems, such as spinal surgery; 5. Patients with severe and unstable
cardiovascular, renal or liver diseases; 6. Received a regular low back pain exercise
intervention during the past 6 months; 7. Pregnant or lactating; 8. Chlorine allergy; 9.
Water-related anxiety or unable to adapt to an aquatic environment; 10. Urinary or
faecalis incontinence; 11. Contagious skin diseases, ulcers or open wounds; 12.
Medications that alter sensory perception. Subjects will be excluded if they have any

of these criteria.

Withdrawal criteria
1. Patients lose interest; 2. Patients’ schedule conflict with the experimental
arrangement; 3. Patients develop serious conditions, such as stroke; 4. Patients

experience a side effect due to TAE or PTMs.

Ethical considerations
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Before the measurement will implemented, informed consent will be signed by all
participants interested in the study. The project is ratified by the ethics committee of

the Shanghai University of Sport (number 2018042), Shanghai, China.

Randomization and blinding

Randomization in a 1:1 ratio will be performed according to a computer-generated
scheme, and participants will be assigned into the control group (PTMs) or the
experimental group (TAE). A researcher who carries out the randomization with
sealed and opaque envelopes will remain separated from the intervention team.

A group of assessors will be responsible for each block of the measurement, but they
are not aware of the group assignments and remain distant from the invention. The
instructors are masked to the study’s hypothesis and experimental purpose. To be
ignorant of grouping when receiving a behavior-related treatment at the mean time is

impossible for participants.

Interventions

The intervention sessions will be carried out by a group of qualified physicotherapists
who will not take part in the data collection. Both programs will last 12 weeks and
will be administered twice per week for a total of 24 treatment sessions. The
participants will be encouraged to complete the intervention as designed, and the

adherence rate is expected to be at least 75%. Attendance frequency, medication
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changes, and adverse events during the sessions and after treatment will be filled out
in a daily record form. Once a participant absents from the intervention sessions, he or
she will be contacted immediately to determine the reason. Participants who withdraw
halfway, fail to attend the evaluations, or miss more than 2 weeks will be regarded as

drop-outs %',

TAE group

The temperature will be customized at 30 °C of water and 27.5 °C of environment to
elicit the same heart response both in water and in air. The entire intervention will be
completed in a swimming pool with a dimension of 20 m x 6 m and a depth of
1.3-1.5 m. To ensure that all of the participants will be submerged at their xiphoid
bone level, some aquatic steps will be placed underwater as auxiliary forces.

The TAE protocol will be designed by the researcher in accordance with available
scientific evidence. During the exercise, the participants will receive verbal, tactile,
and visual information to correct their movements and ensure that the lumbar spine
remains in a neutral position while standing. Thus, excessive loading on the spine will
be avoided, and trunk muscles will be activated. The target exercise intensity will
depend on the subject’s self-rated score of Rating of Perceived Exertion of
approximately 13 in accordance with 60%—-80% of maximum heart rate.?8

The participants will start the exercise with an active warm-up for 10min to enhance
neuromuscular activation. In the succeeding 40 min, they will perform an aquatic

session, including abdominal bracing, vertical downward press, lateral downward



155  press, slant downward press, straight leg raising, treading water, and deep water

156  running. Finally, the participants will have a cool-down period for 10min. Table 1
157  shows the full description of the protocol.

158  All subjects will participate in the exercise in a group of 8-9 people. Weeks 1 and 2
159  are the learning period for subjects to become familiar with the actions. Then, the
160 intensity of movements will be adjusted by changing the kickboard sizes. Thus, the
161 neuromuscular stimulation will be maximized, and the subjects’ interest will also be
162  maintained.

163

164 PTMsgroup

165  The subjects in the control group received TENS and IR irradiation therapy. Both
166 modalities were focused on pain points, and each had a duration of 30 min.

167  TENS (model KD-2A, Beijing Yiyang Kangda Medical Instrument Co., Ltd., China)
168  sends a bidirectional asymmetrical square wave at a frequency of 2 Hz to 160 Hz and
169  a pulse width of 20 ps to 500 us. The participants received TENS at a current

170  frequency of 120 Hz and a pulse width of 100 us. Disposable surface electrodes with
171 dimensions of 50 mm x 50 mm were placed on the pain point, and pulse intensity was
172 adjusted to produce a comfortable tingling sensation.?®3°

173 The IR apparatus (model LY-607A Foshan Lingyuan Medical Technology Co., Ltd.,
174 China) was placed with its lamp located 50 cm to 75 cm above the exposed area. The
175  lamp direction was adjusted to ensure that radiation struck the surface at or near a

176  right angle such that maximum penetration was achieved.3**2 At 3-5 min after the
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instrument was energised, the patient was asked whether their sense of warmth was

appropriate, and the lamp height was adjusted to prevent scalding.

Outcome measures
Clinical outcomes are classified as primary outcomes and secondary outcomes,

including pain intensity, function of low back pain, and adverse events.

Primary outcomes

1. Pain degree was measured with the NRS, which consisted of 11 numbers from 0 to
10. The scores are set as follows: 0 as painless, 1-3 as mild pain, 4-6 as moderate
pain and 7-10 as strong and unbearable pain. The subjects reported the pain intensity
they feel at the present and that they experienced last week (slightest, average and
most serious).*

2. Back function was assessed with the Roland Morris Disability Questionnaire
(RMDQ), which contains 24 items that are closely related to the daily life activities of
patients with CLBP.34 The scores are as follows: 1 for checking ‘YES’ and 0 for
checking ‘NO’. The final score varies from 0 to 24. Higher scores are associated with

more severe disability.*®

Secondary outcomes

1. Quality of life was measured with the Short-form (36) Health Survey (SF-36).
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SF-36 consists of eight scales, and a high score indicates low disability. The SF-36
questionnaire is reliable and relatively stable considering that its overall Cronbach’s o
coefficient = 0.791 and r = 0.778.3°

2. Anxiety state was measured with the self-rating anxiety scale (SAS). SAS is a
20-item self-reported assessment device.®” Each question is based on the following
responses: ‘rarely’, ‘sometimes’, ‘usually’ and ‘most of the time.” A respondent should
choose the appropriate statement on the basis of his condition within the past 1 or 2
weeks. The total raw score may vary from 20 to 80, a high score indicates high
anxiety levels.*

3. Depression state was measured with the Zung Self-Rating Depression Scale (SDS).
The SDS is a 20-item self-reported questionnaire covering affective, psychological
and somatic symptoms associated with depression. Each item is scored on a Likert
scale that ranges from 1 to 4. Total scores range from 20 to 80, wherein 2044 is
normal, 45-59 is mildly depressed, 60—69 is moderately depressed and >70 is
severely depressed.

4. Sleep quality was measured with the Pittsburgh Sleep Quality Index (PSQI). The
PSQI is a self-reported scale that is used to assess sleep quality over a 1-month period.
The PSQI consists of 19 individual items and comprises 7 components that are used
evaluate sleep quality from several different aspects, such as sleep latency, sleep
duration, habitual sleep efficiency, sleep disturbances, sleeping medication use and
daytime dysfunction. The global score of PSQI ranges from 0 to 21, wherein high
values indicate poor sleep quality.®®

10
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5. The Pain Anxiety Symptoms Scale (PASS) was used to evaluate pain-induced
avoidance, fear, cognitive anxiety and physiological anxiety. The PASS contains 20
items. Each item is divided into 6 grades: ‘never’, ‘occasionally’, ‘sometimes’, ‘often’,
‘almost always’ and ‘always’. The total score ranges from 0 to 100. High scores are
indicative of severe pain and anxiety symptoms. The internal consistency of the scale
IS good with Cronbach o = 0.92 and test—retest reliability intraclass correlation
coefficient (ICC) = 0.90.%°

6. Kinaesiophobia was measured with the Tampa Scale for Kinaesiophobia (TSK).
The 17-item version of the TSK is used to assess the fear of activity or (re)injury
resulting from pain.* It is rated by using a 4-point Likert scale that varies from
‘strongly disagree’ to ‘strongly agree’. The total score of this scale varies from 17 to
68, wherein a high score reflects high levels of kinaesthetic phobia.*® The TSK has
been confirmed to have acceptable reliability (ICC = 0.86) and excellent validity
(Cronbach’s a = 0.74).4

7. The Fear Avoidance Beliefs Questionnaire (FABQ) was used to evaluate fear
avoidance belief. The FABQ consists of 16 items, including 2 subscales that are used
to evaluate the effects of fear avoidance beliefs on physical activity (items 1-5) and
work (items 6-16). Each item is scored from O to 6. These scores correspond to
strongly disagree, very disagree, disagree, uncertainty, agree, very agree and strongly
agree. The total score of this scale ranges from 0 to 96. High scores indicate strong
fear avoidance belief.

8. Minimal clinically important difference (MCID) was used to determine whether the

11
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treatment produces a significant clinical improvement in pain (NRS) and function
(RMDQ). The definition of MCID is ‘the smallest difference or change in a clinical
outcome that is perceived as beneficial to patient’s medical management, assuming no
excessive side effects and costs’.*> MCID is an evidence-based assessment tool for
behavioural interventions across an entire procedure.**** A reduction of 2 or more in
the NRS indicates positive clinical change.*® And several studies have recommended
that the MCID for RMDQ-24 is the absolute cut-off of 5 points.*44°

9. The participants’ overall assessment of the treatment was measured on the basis of
the global perceived effect (GPE). The GPE scale requires patients to rate how much
they have improved or deteriorated since they received the treatment. The use of this
scale is widely advocated in pain research because it is easy and quick to understand
and score, and its results are important to patients.*® The most meaningful changes
can be observed in patients answering the scale at a predefined time point. The GPE
scale has excellent reproducibility (ICC = 0.90-0.99), and its correlation with
disability (r = 0.40-0.74) is strong.*’

10. Adverse events were collected from participants’ daily record forms. All pain
(LBP or other pain) related to intervention or unrelated to intervention occurring
during the research duration was considered.

11. The participants’ recommendation levels on the intervention that they received
were classified as highly recommended, recommend, unclear, not recommended and

strongly deprecated.

12
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Participant timeline

The participants will be asked to complete the questionnaires personally at baseline,
after 3 months of treatment, at 6-month follow-up, and at 12-month follow-up. During
the follow-up period, the experimental team will contact the participants either via
Wechat or phone regularly so that the data at the 6- and 12-month time points can be
collected. Table 2 displays the items of the questionnaire and the measurement time

points.

Sample size calculation

Sample size was calculated by G*power 3.1.9 based on the following conditions.
According to Costantino's trial, the subjects of the two groups received 12 weeks of
aquatic exercise and back school program respectively. The effect size was calculated
to be 0.35 by using the RMDQ score of the experimental group (mean = 5.37, SD =
1.82) and the control group (mean = 6.11, SD = 2.36) during the 3-month follow-up.*8
The two groups were measured 4 times by using a mixed design of repeated measures
analysis of variance. Considering that o = 0.05, power (1-f) = 0.95, Corr amongst rep
measures = 0.5, the total sample size was 70. Considering the possibility of a 20%
missing rate, the minimum sample size was 88. According to the calculation, 100

subjects will be expected to be recruited, and 50 subjects will be included in each

group.

Statistical analysis

13
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Data will be collected and analyzed via SPSS 20.0 and Microsoft 2016. Considering
that someone may drop out midway, all outcomes should be conducted by
intention-to-treat analysis and per-protocol analysis. For baseline variables, we will
detect the categorical variables (e.g. gender, education levels and occupation) with
chi-square test and analyze the continuous variables (e.g. age, height, weight, BMI,
and pain intensity) with independent t-test or Mann—Whitney U test to compare the
statistical significance between the TAE group and the PTMs group. The results of
descriptive statistics will be presented as mean * standard deviation.

The experimental results were compared through adjusted two-way repeated measures
ANOVA (group x time). The adjustment factors included gender, age, BMI, physical
activity, LBP duration, NRS of the most severe LBP, medication, and smoking history.
A chi-square test was conducted to compare the proportion of participants in each
group who met the MCID for pain and function at postintervention. Although the
MCID for RMDQ and NRS remains controversial, values of 5.0 and 2.0 are
considered reasonable and commonly used. The y2 test was also applied to determine
the difference between the 2 groups for the proportion of participants reporting GPE,
adverse events and treatment recommendations. The effect sizes were presented to
measure the strength of any outcome indicators, where 0.2 < Cohen’s d < 0.5 means a
‘small’ effect size, 0.5 < Cohen’s d < 0.8 indicates a ‘medium’ effect size and

Cohen’s d > 0.8 reflects a ‘large’ effect size.

Discussion

14
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With various properties of water, TAE should be an acceptable and effective
treatment for CLBP. In TAE usually performed in a group, creating high compliance
and great effects on pain, people with CLBP interact with others with similar
problems and receive peer support.>114° TAE is a proactive and enjoyable treatment
to convey the positive health concept naturally,* which will cause long-term effects
by avoiding unhealthy behaviors, such as absence from work and prolonged rest.*1°t
Compared to PTMs, TAE can be carried out by patients themselves, which will cut
down the medical expenditure to some extent.

To the best of our knowledge, this work is the first to compare the effect between
TAE and PTMs on patients with CLBP. Thus, our study may also have the potential
to optimize the strength of the water exercise, and our findings may provide broad

functional and psychological benefits to practical applications.

Strengths and limitations

First, the research duration of most previous studies typically ranged from several
weeks to 2 months,?%23°254 This study will include an intervention period of 3 months
and a follow-up period (without intervention) of 3 and 9 months, making the entire
term of 1 year. Second, our study will offer the same attention to all participants by
designing the two programs with equal time, thereby reducing other biases compared
with former studies.® Third, we will add some psychological scales and
lifestyle-related issues into our measurement. Thus, the CLBP will be accessed in a
multi-tiered system.
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Nevertheless, this method is not the perfect protocol. On the one hand, recall bias in
questionnaire responses is inevitable, but we do not have enough data to show this
influence. On the other hand, included people may have CLBP with different
durations and degrees. Controlling the disease progression that affects individual
physical fitness is difficult.

In conclusion, this trial aims to investigate the effect of TAE on people with CLBP
and determine whether TAE elicits better results thanPTMs. Our findings will provide
patients with an enjoyable and effective way to recovery, lessen the medical burden of

CLBP, and change the public health and prevention strategies worldwide.>>%
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Supplement 1: Table 1 Protocol of Therapeutic Aquatic Exercise

Activity/E

Time (min) or

Modifications

. Explanation diagram Equipment
Xercise REPs (easy/hard)
Warm-up (10 min)
Amin Stretching the muscles of the neck,
Dynamic shoulder, back, hip, knee, and ankle Increase
drafting continuously slowly and repeatedly to increase the speed
30s x 8 parts range of motion of the entire joint.
. Walking in the water with tightening
Pool 4 min, ] Increase
. . abdomen and straight back, and the heel
walking continuously speed
touchdown before the front foot.
Raising the legs alternately with fast
) ] rhythm. The body should be in the same
High leg 1 min, . . . Increase
. . position, and the upper body is upright.
kicks continuously . speed
The heel of the supporting leg must be
off the ground.
Standing in chest-level water with your
feet together and your arms by your
. . side. Jumping with two legs outward
Jumping 1 min, . Increase
. . and arms lifted up to the head
jacks continuously speed

simultaneously, then bring the two legs
together and put down the arms back to
your side.

N
H




Core exercise (40 min)

5 min

Standing still with your back in a
relaxed neutral spine position, gently

Increase

Abdomina
| bracin 155 x 20reps contracting your abdominal muscles to maintenance /
9 Maintain 10 s, move the rib toward the hip and the time
rest5s navel to the spine.
Standing upright with feet
Vertical 5 min shoulder-width apart and toes forward, | Increase
ertica
ressing the dumbbell vertical maintenance Dumbbell
downward 155 x 20reps | P g . . . :
o downward against the water with two time, kickboard
press Maintain 10 s, .
‘5 hands._Then, the dumbbell was allowed | resistance
rest5s
to return to the surface slowly
L ateral Smin Standing upright with the feet Increase
shoulder-width apart and toes forward, maintenance Dumbbell,
downward | 15 > 20reps _ nap _ _
L pressing the kickboard lateral downward | time, kickboard
press Maintain 10 s, . . .
against the water with the two hands. resistance
rest5s
10min Standing upright with feet
shoulder-width apart and toes forward,
Slant 30 s x 20 reps ] . . Increase
holding the dumbbell with two hands in Dumbbell,
downward L L speed and .
x2direction the direction of one shoulder, then . kickboard
press . . . repetitions
Maintain20 s pressing it slant downward against the
rest 10 s water to the hip in another side.
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Standing with your back to the side of
the pool in chest-high water, placing

) 5 min Increase
Straight your arms on the edge of the pool for
30s x 20 reps o o speed and Dumbbell,
leg stability. Raising your two legs up . .
. o ) : o repetitions, kickboard
pressing Maintain20 s, together with straight knee joint, then .
. . . resistance
rest 10 s return to standing position with two legs
pressing against water.
Standing in chin-high water with your
feet held stationary on the top of a
5 mins kickboard, paddle your arms to keep
Water balance and kick your legs as your Increase
_ 30s x 20reps _ speed, kickboard
treading o lower body rises off the ground and L
Maintain 20 s, maintain time
your knees to the chest. Then, extend
rest 10 s .
your hips and knees fully to push the
board reach the floor
A swim belt is needed to perform the
exercise. Keep your body straight up in
the water with your shoulders back and
] . Increase
Deep 5 min your head and eyes looking at the
. . speed and )
water Continuously horizon. Pull your knees up as high as Funnin Swim belt
unni
running run 50-100 m hip height, and slightly point your toes. milea i
i
Swing your arms with reciprocal boxing g
movements. The body will be propelled
slowly forward
Cool-down (10min)
> min Slowly lengthen th les of th
owly lengthen the muscles of the
] 20s x 3reps yleng )
Static shoulders, back, abdomen, and thighs,
) x 5 parts . . . / /
stretching L shins respectively, and keep them in a
Maintain 15 s, .
comfortable position for 15-20 s.
rest5s
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Back float

3 min
Continuously

Wearing a swim belt, lie as parallel to
the ground as possible according to the
instructions of the experimenter.
Assistance given by the experimenter
will be reduced gradually, and finally
stop the assistance.

Decrease
assistance

Swim belt,
kickboard
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Supplement 1: Table 2 demographics and baseline characteristics of all participants

Characteristic

therapeutic aquatic
exercise

physical therapy modalities

Mean age (SD), y

x

®

Sex-female, N (%)

Mean height (SD), m

Mean weight (SD), kg

Mean BMI(SD), kg/m?

t AR SR S ¢

t AR SR S <

Education levels

[literacy, N (%)

Primary school, N (%)

Junior middle school, N (%)

High school, N (%)

University, N (%)

Postgraduate, N (%)

t SR 2R AR SR S ¢

t 3R 2R AR SR S ¢

Employment status

Employed part-time, No. (%)

Employed full-time, No. (%)

Unemployed, No. (%)

Not trying to look for employment, No. (%)

t AR SR S ¢

t AR AR S <

Unable to work due to poor health, No. (%)

Student, No. (%)

Retired, No. (%)

Personal monthly income, yuan

>10000, No. (%)

t SR SR S ¢

t 2R AR S

5000-10000, No. (%)

3000-5000, No. (%)

3

<3000, No. (%)

3

Refused, No. (%)

3

Smoking history

Smoking, No. (%)

Years of smoking, mean (SD), y

Smoking per day, mean (SD)

Low back pain duration, mean (SD), y

Duration of first onset, mean (SD),d

t SR AR S ¢

t 2R AR S

Current back pain intensity

Most serious pain in previous week, mean NRS score (SD)

Slightest pain in previous week, mean NRS score (SD)

Average pain in previous week, mean NRS score (SD)

Current pain intensity, mean NRS score (SD)

Work absence or reduced hours, mean (SD), h

Medical expenditure on back pain last year, mean (SD), yuan

t SR AR Sk AR Sk ¢

t AR SR SR SR AR ¢

Medication use in previous three months
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No medication, No. (%) 4 ®
Pain reliever, No. (%) 4 ®
Adjuvant drugs, No. (%) 4 ®
Drugs for other disease, No. (%) x
Belief that invention works
Yes, No. (%) ®
No, No. (%) 3 x
Don't know, No. (%) 3 x
Expectation that invention works
Yes, No. (%) 4 ®
No, No. (%) 4 ®
Don't know, No. (%) x ®
Marital status
Unmarried, No. (%) x ®
Married, No. (%) x ®
Divorced, No. (%) 3 x
Widowhood, No. (%) 3 x
Occupation
Sitting time , mean (SD), h 4
Standing time, mean (SD), h 4
Others, mean (SD), h 4
Physical activity
High intensity physical activity per week
<<150min per day, No. (%) x 4
150-300min per day, No. (%) x ®
> 300min per day, No. (%) ® ®
Moderate intensity physical activity per week
<<75min per day, No. (%) 2 3 x
75-150min per day, No. (%) x x
>150min per day, No. (%) 2 3 x
Cause of first onset
Hyperactivity or improper exercise, No. (%) x x
Sedentary lifestyle, No. (%) x 4
Pregnancy, No. (%) x 4
Others, No. (%) x 4
Site of first onset
Left, No. (%) x 4
Right, No. (%) x 4
Middle, No. (%) x ®
Both two sides, No. (%) 4 ®
Others, No. (%) 4 ®
Site of current LBP
Left, No. (%) 4 ®
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Right, No. (%)

Middle, No. (%)

Both two sides, No. (%)

Others, No. (%)

Duration of the latest low back pain, mean (SD),d

Frequency of low back pain last month, mean (SD)

Duration of low back pain per day last week, mean (SD),h

Influence of low back pain on work

t AR AR SR SR AR AR 4
AR SR SR SR 2R AR 4

Free, No. (%)

mild, No. (%)

moderate, No. (%)

severe, No. (%)

t SR SR S ¢

t SR SR S ¢

Influence of low back pain on life

Free, No. (%)

mild, No. (%)

moderate, No. (%)

severe, No. (%)

t SR AR S 4

t 3R SR S <

Pain mode in 24-hour

gradually aggravate, No. (%)

gradually relieve, No. (%)

no change, No. (%)

Others, No. (%)

t 2R AR S

t 2R AR S

Factors aggravating low back pain

Sitting, No. (%)

Standing, No. (%)

Walking, No. (%)

Bending, No. (%)

Squat down, No. (%)

Go upstairs, No. (%)

Go downstairs, No. (%)

Postural change, No. (%)

Others, No. (%)

. SR AR SR SR SR 2R SR SR A

t AR AR SR SR SR AR AR AR |

Factors to relieve low back pain

Recumbent rest, No. (%)

Sitting for rest, No. (%)

Small intensity activities, No. (%)

Others, No. (%)

t R SR AR

t SR AR S

Nature of pain

Soreness, No. (%)

Distended pain, No. (%)

Radiation pain, No. (%)

Burning pain, No. (%)

Needling pain, No. (%)

t SR AR SR AR

t SR AR SR AR
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Other, No. (%) 4

SD= Standard Deviation, BMI=Body Mass Index, VAS= Visual Analogue Scale, RMDQ= Roland

Morris Disability Questionnaire
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Supplement 1: Table 3 Outline of measurement time points

Baseline | 3 months 6 months 12 months
numeric rating scale (NRS) b 3 » ® ®
Roland Morris Disability Questionnaire (RMDQ) % b S b ®
the Short Form (36) Health Survey b S ® ® 3
Self-Rating Anxiety Scale (SAS) b S ® ® 3
Zung Self-Rating Depression Scale (SDS) b b ® 4
Pittsburgh Sleep Quality Index (PSQI) b b ® 4
The Pain Anxiety Symptoms Scale (PASS) % ® ® 3
Tampa Scale for Kinesiophobia (TSK) b b ® 4
Fear Avoidance Beliefs Questionnaire (FABQ) 2 x
The Minimal Clinically Important Difference (MCID) 3 3 3
Global Perceived Effect (GPE) 3 3 3
Adverse Events ® ® ®
Recommendation 3 3 3
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