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CHAPTERI1

INTRODUCTION

1.1 Background and rationale

Low back pain (LBP) is one of the most common musculoskeletal disorders. Its

definition is the pain localized between the twelfth rib and inferior gluteal folds, with or without

leg pain (Krismer and van Tulder, 2007). Problem of low back pain is growing and leads to

economic burden of society (Krismer and van Tulder, 2007; Janwantanakul et al., 2006). The

reported cost of management for low back pain in Thailand was about 2,266 baht per person in

one year (Janwantanakul et al., 2006). A survey of 1,428 office workers showed that thirty-four

percent the office workers in Bangkok experienced low back pain during a period of twelve

months after they attributed to work (Janwantanakul et al., 2008).

For office workers who mostly spent their prolonged working in sitting, the chair is one

of the crucial work station equipment for them. Several aspects of the chair design were

mentioned in healthy and safety guidelines for computer ergonomic (Deros et al., 2009; Ministry

of Labour: Canada, 2004; WISHA services Division: Washington State of Department of Labor

and Industries, 2002; Occupational health Department, Ministry of Manpower: Singapore, 2001).

One of the factors that play an important role when sitting in prolong position is that a reduction

in load through the lumbar spine. The reduced load could be achieved by transfer body weight in

sitting through the armrests and feet as well as through the backrest (Pynt, Higgs and Mackey,



2002). Backrest has become a focal point in several researches (Qiu and Griffin, 2012; Park and

Jang, 2011; Carcone and Keir, 2007; Parent et al., 1998). The guidelines for office ergonomics

were recommended that a backrest should support the lumbar spine (Ministry of Labour: Canada,

2004; WISHA services Division: Washington State of Department of Labor and Industries, 2002;

Occupational Health Department, Ministry of Manpower: Singapore, 2001) with specific size

(Carcone and Keir, 2007; Shields and Cook, 1992) without restricting the movement of the spine

or the upper extremity (McKenown, 2008). Many researches were conducted to explore the

effects of backrest with lumbar support while sitting among normal subjects (Beach, Mooney and

Challanghan, 2003, Makhsous et al., 2009; Aota et al., 2007; Carcone and Keir, 2007) but only

few clinical research studies that involved low back problem were conducted (Makhsous et al.,

2009; Lengsfeld et al., 2007). Some of them indicated the positive effects of backrest with lumbar

support for LBP (Makhsous et al., 2009), however, the treatment effect of backrest was still

inconclusive. Therefore, further development of the backrest as well as investigation of the

curative effect for low back pain among office workers with sitting prolonged were important and

necessary.

Acupressure, another complementary and alternative therapy, has had increasing

attention with the technique of manipulated method via the fingers instead of needles on the

acupoints (Frost and Stewart-Brown, 2006; Atchison et al., 1999; Harris, 1997; Hesketh and Zhu,

1997). The mechanism of the pain relief under the acupressure effect is caused by the increasing

of threshold pressure, blood circulation and decreasing of waste products (substance P, histamine)



(Hinds et al., 2004; Atchison et al., 1999). In addition, the pain theory could be explained by

Melzack and Wall (1965) as the gate control theory (Hesketh and Zhu, 1997; Hoffert, 1986). The

effect of acupressure for low back pain has been shown by a randomized controlled trial (Hsieh et

al., 2006; Yip and Tse, 2004). Based on the knowledge of traditional Chinese medicine and the

recommended use of the backrest with lumbar support among office workers, the backrest with

the adjustable acupressure lumbar support was designed and developed for low back pain office

workers. The aim of this study was to investigate the effectiveness of the acupressure backrest

applied for 1-month period among office workers with chronic low back pain. The preference was

also a factor that has been explored for their influence on outcomes in low back pain clinical trials

(Preference Collaborative Review Group, 2008), therefore, the participants who preferred the

backrest were recruited to participate in this study in order to control the preference effects.

1.2 Objectives

1. To investigate the effects of backrest with acupressure point used for office workers

suffering non-specific chronic low back pain.

2. To compare the effect of acupressure backrest in patients’ preferences group and

random group on outcomes among office workers with chronic low back pain.



1.3 Hypothesis

1. There would be statistically significant differences in pain, disability and other

outcome measures of participants receiving backrest with acupressure point group

when compared to those receiving backrest without acupressure points or no

receiving intervention.

2. There would be statistically significant differences of changes in pain, disability and

other outcome measures of participants within group.

3. There would be not statistically significant differences between preferences group

and random group in terms pain, disability and other outcome measures.

1.4 Scope of the study

A convenient sample of office workers from workplaces in Bangkok, Thailand; the

Chulalongkorn University, the Transport CO., LTD, the Department of Medical Sciences in

Ministry of Public Health, and the Ministry of Education who met the inclusion criteria, were

invited to participate in the study.

1.5 Brief method

In this study, participants who agreed to randomization were allocated to a control group,

a backrest without acupressure point group or an acupressure backrest group. Participants who



declined to be randomized were allowed to choose an acupressure backrest group. The study

period for each participant was 4 months: a 1-month treatment phase followed by 3-months of

follow-up. There were four subjective outcome measurements completed by participants

independently: pain, functional disability, disability due to fear avoidance in low back pain,

quality of life. Two objective measures spinal mobility and physical performance test by physical

therapist. The outcome measurements were measured at baseline, 2-, 4-week, follow-up 1-, 2-, 3-

month in all groups except comfortable and global perceived effect were provided at 4 weeks.

The preferred acupressure backrest group was assessed with pain, disability, comfort and

satisfaction.

1.6 Advantage of the study

This is the first study which applied the specific lumbar backrest with the stimulating

acupuncture point in the lumbar region for office workers with chronic low back pain. The results

obtained from this study would provide useful information to therapists or patients with low back

pain who wanted to use the acupressure backrest in their treatment choice for reducing pain,

disability, quality of life associated with chronic low back pain.



CHAPTER IT

LITERATURE REVIEW

2.1 Introduction

This chapter summaries knowledge about the definition of low back pain and office workers,

epidemiology and risk factors of low back pain, sitting posture and backrest as well as the

background of traditional Chinese medicine, acupressure for treatment low back pain, cause of

low back pain in traditional Chinese medicine and acupressure point for low back pain.

2.2 Definition

2.2.1 Definition of low back pain

Low back pain definition is the pain localized between the twelfth rib and inferior gluteal

folds, with or without leg pain (Krismer and van Tulder, 2007). Low back pain is commonly

classified based on either the cause of symptoms or the duration of symptoms.

The cause of low back pain is typically divided into two groups: specific and non-

specific low back pain. In term of specific low back pain is used to define known pathological

change of spine such as herniated nucleus pulposus (HNP), infection, tumor, osteoporosis,

inflammation, fracture or rheumatoid arthritis (van Tulder, Koes and Bombardier, 2002). Non-

specific low back pain is the most common type of LBP with about 90% of all LBP patients



falling into this category (van Tulder et al., 2002). Non-specific low back pain is defined as low

back pain not attributed to recognizable, known specific pathology (e.g. infection, tumor,

osteoporosis, ankylosing spondylitis, fracture, inflammatory process, radicular syndrome or cauda

equina syndrome (Burton et al., 2006).

Regarding the duration of symptoms, low back pain can be divided into 3 groups: acute,

sub-acute and chronic low back pain (Krismer and van Tulder, 2007). Acute low back pain occurs

suddenly after a period of a minimum of 6 months without low back pain and lasts for less than 6

weeks. Sub-acute low back pain is pain lasting between 6 weeks and 3 months (Krismer and van

Tulder, 2007). Chronic low back pain is defined as low back pain persisting for 12 weeks or more

(Burton et al., 2006).

2.2.2 Definition of office worker

Office workers are defined as the people who spent most of their times in workplace or

worked in an office environment and worked with a computer, participation in meeting, giving

presentations, reading, phoning and a few walking, standing or lifting (IJmker et al., 2006).

2.3 Low back pain

2.3.1 Epidemiology of low back pain

Low back pain is the most common musculoskeletal disorders. It has a lifetime prevalence

of 60-85% (Krismer and van Tulder, 2007). Problem of low back pain is growing and leads to

economic burden of society (Krismer and van Tulder, 2007; Janwantanakul et al., 2006). The



reported cost of management for low back pain in Thailand was about 2,266 baht per person in

one year (Janwantanakul et al., 2006). A survey of 1,428 office workers showed that 34% the

office workers in Bangkok experienced low back pain during a period of twelve months after they

attributed to work (Janwantanakul et al., 2008). Epidemiological study has shown that low back

pain prevails in office workers with the one-year incidence 23% (Juul-Kristensen et al., 2004).

2.3.2 Risk factors of low back pain

Risk factors of LBP are multifactorial, with many possible etiologies (Manchikanti, 2000).

Risk factors of low back pain in office workers included individual factors (such as sex, age,

educational level, marital status), psychosocial factors (such as high stress), physical factors (such

as prolonged sitting, heavy lifting) (Janwantanakul et al., 2011; Manchikanti, 2000). Sitting

appeared to be one of key physical factors that substantially involved office workers

(Janwantanakul et al., 2011; Reitenbach et al., 2009). The use of computer as well as dealing with

the job documents mostly performed in a sitting position (Janwantanakul et al., 2011). In sitting

position, most of body weight was transferred to the ischial tuberosities of the pelvic and also the

surrounding soft tissues around gluteal area (Corlett, 2006; Chaffin, Andersson and Martin,

2006). If sitting was maintained continuously, the posture would be sustained under the static

contraction of postural muscles (Wahlstrom, 2005). It caused an increase of pressure on the

intervertebral discs, ligaments and muscles (Wahlstrom, 2005; Snijders et al., 2004). Otherwise,

the prolonged sitting posture made altered spinal curvature, and weakening of paravertebral

muscles (Wahlstrom, 2005; Snijders et al., 2004). So, the sustain static posture led to



musculoskeletal injury (Janwantanakul et al., 2008; Wahlstrom, 2005; Snijders et al., 2004;

Vergara and Page, 2002). In addition, the poor sitting posture such as lordosed or kyphosed,

overly arched or slouched can result higher intradiscal pressure and may be injured to spinal

postural health (Lis et al., 2007; Pynt et al., 2002). In fact, occupations which require prolonged

sitting have a 3.2 relative risk (95% confidence interval) of LBP within the first year of

employment (Van Nieuwenhuyse et al., 2004). Working in awkward positions (OR 2.11 95% CI

1.20-3.70) increased the risk of absenteeism (Widanarko et al., 2012).

2.4 Backrest

2.4.1 Sitting posture

The office workers mostly spent their prolonged working in sitting thus the chair used was

one of the crucial work station equipments for them. Several aspects of the chair design were

mentioned in healthy and safety guidelines for computer ergonomic (Deros et al., 2009; Ministry

of Labour: Canada, 2004). Substantial health costs and the increase in sedentary occupations have

led to a considerable amount of attention directed toward office seating, as the chair industry

represented twenty-five percent of a $10 billion a year for office furniture industry in the United

States (Carcone and Keir, 2007). A reduction in load through the lumbar spine was achieved by

transfer body weight in sitting through the armrests and feet as well as through the backrest and

seat pan (Pynt et al., 2002). Besides seating and chair design, the backrest has become a focal

point in several researches (Aota et al., 2007; Carcone and Keir, 2007; Snijders et al., 2004;
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Shields and Cook, 1992). Andry (1980) recommended the use of convex backrests combined with

firm seats to maintain an erect posture (Andry, 1980 in Pynt et al., 2002). A study conducted by

Snijders and colleagues (2004) demonstrated a significant reduction of movement between L5

and sacrum as well as between sacrum and ilium in after the use a lumbar support during the

slouch sitting position. The convex of lumbar backrest should be conformed to the lordosis curve

and slightly concave from side to side, to conform to the human anatomy (Chaffin, Andersson

and Martin, 2006). The backrest should be shaped so that its lower section, the lumbar support,

fits neatly into the small of the back (McKenown, 2008). The use of 5 and 7.5 ¢m thick lumbar

supports significantly reduced the highest seated buttock pressure (Shields and Cook, 1992). In

addition, the lumbar support of backrest should be adjustable to 15-25 centimeters (cm) above the

seat pan of the office chair (Ministry of Labour: Canada, 2004). A higher backrest actually might

interfere with the movement of the shoulders and arms during working (McKenown, 2008). The

suitable width of backrest should be 36-40 cm to allow all users to be supported without

interfering with the use of arm as well (Chaffin et al., 2006). In conclusion, the backrest should be

specific size and support the lumbar spine without restricting the movement of the spine or the

upper extremity (McKenown, 2008; Chaffin et al., 2006; Ministry of Labour: Canada, 2004).

2.4.2 Backrest

Many researchers conducted to explore the effects of backrest during sitting at work among

normal subjects (Makhsous et al., 2009; Aota et al., 2007; Carcone and Keir., 2007; Lengsfeld et

al., 2007; Shields and Cook, 1992), but the clinical research studies that involved low back
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problem were very few. Makhsous and colleagues (2009) did laboratory test among twenty-five
low back pain participants and ten asymptomatic subjects comparing the effect of sitting with a
reduced ischial support and lumbar support on load, interface pressure and muscle activity. The
result indicated that sitting with reduced ischial support and using lumbar support resulted in
reduced sitting load on the lumbar spine and reduced the lumbar muscular activity, which may
potentially reduce sitting-related low back pain. Another study conducted by Lengsfeld and
colleagues (2007) included 280 participants with chronic recurrent lumbar pain who were
randomized and received either an office chair with fixed backrest or high adjustable backrest.
The outcome measures were Oswestry disability index and the number of days of absence from
work. The results showed that no significant differences for the outcomes in both groups. The
above mentioned studies demonstrated the positive effects of backrest on low back pain; however,
the effective of backrest is still inconclusive. For further development of backrest as well as

elucidating the curative effect, the studies in this area are needed.

2.5 Traditional Chinese medicine (TCM)
2.5.1 Background of TCM
In traditional Chinese medicine theory, there is an existing of the energy flow (gi) to
control the human body balance (Focks, 2008; Norris, 2001). Yin and Yang is the qi’s
characteristic that express in our body and in the opposite direction (Kaptchuk, 2002; Norris,

2001). Yin represents cold, heavy, moist and calm, whereas Yang refers to meaning like warm,
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light, dry and moving (Kampirapap, 2009; VanderPloeg and Yi, 2009; Povolny, 2008). There are

twenty meridians containing flow of qi in the human body system including “twelve standard

meridians” and “eight extraordinary meridians” (Povolny, 2008; Norris, 2001). Each standard

meridian connects to each organ such as Lung, Large intestine, Small intestine, Stomach, Spleen,

Heart, Pericardium, Triple energizer, Liver, Urinary bladder, Gall bladder and Kidney

(Kampirapap, 2008; Povolny, 2008). In addition, there are eight extraordinary meridians running

independently and standing away from internal organ (Focks, 2008; Norris, 2001). Eight

extraordinary meridians are considered to be storage vessels or reservation of energy and are not

involved with internal organs (Focks, 2008; Norris, 2001). The eight extraordinary vessels are

directing vessel (Ren mai), governing vessel (Du Mai), penetrating vessel (Chong Mai), girdle

vessel (Dai Mai), Yin linking vessel (Yin Wei Mai), Yang linking vessel (Yang Wei Mai), Yin

heel vessel (Yin Qiao Mai) and Yang heel vessel (Yang Qiao Mai) (Focks, 2008; Norris, 2001).

The qi is accessed and regulated through 365 points on these meridians in which each have a

specific function (Povolny, 2008; Kampirapap, 2008).
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Figure 2.1: Standard meridians and acupoints

(Modified from: http://healthy-ojas.com/assets/accu/acupressurebody by _healthy-ojas.com.gif)
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Figure 2.2: Extraordinary meridians and acupoints
(Modified from: http://www.acupunctureproducts.com/new2010/EightExtraordinaryMeridians.jpg)

2.5.2 Acupressure

Complementary and alternative medicine treatment has become increasingly popular in

Western countries such as the United States (McFadden, Hernandez and Ito, 2010; Barnes et al.,

2004), United Kingdom (Ryan et al., 2009) and Norway (Salomonsen et al., 2011). Acupressure
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is practiced based on the same theoretical model as acupuncture but is non-invasive (Frost and

Stewart-Brown, 2006). It comprises gentle but firm pressure applied manually over meridian and

acupuncture pressure points (Frost and Stewart-Brown, 2006). The aim of acupressure treatment

is to stimulate and realign the proper flow of qi and blood through the meridian. Also, it promotes

to release the blockage of qi circulation, thereby balancing energy flow (Macpherson, 1992). In

healthy person, Yin and Yang are reciprocally in balance and qi flows throughout the body

harmoniously (VanderPloeg and Yi, 2009). On the other hand, in unhealthy person, Yin and Yang

are imbalance and block the flow of gi (VanderPloeg and Yi, 2009). When the meridian pathway

is interrupted, it could be referred to an obstruction of water flow in the river. If a tree falls across

the river, the water cannot flow as usual (Gypson, 2010). Removing the obstruction from the river

pathway can help improve circulation (Gypson, 2010).

2.5.3 Acupressure for treatment low back pain

Acupressure had been performed in several researches relating to nausea and vomiting

during pregnancy (Gurkan and Arslan, 2008; Chen, Chang and Hsu, 2005), anxiety and pain

perception of woman during cesarean operation (Chen et al., 2005), cardiovascular problem in

post-stroke patients (McFadden and Hernandez, 2010) and musculoskeletal disorders such as

neck and low back pain (Matsubara et al., 2011; Suen et al., 2007; Hsich et al., 2006; Yip and

Tse, 2004). Regarding low back pain condition, Suen and colleagues (2007) recruited sixty low

back pain participants who were sixty years old or above and randomly assigned to receive

auricular acupressure using Semen Vaccariae for the control group (small round seed which is
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assumed to have no therapeutic effect if no pressing is applied to it, with a diameter of 0.13 cm)

or magnetic pellets for the experimental group with diameter 0.13 ¢cm. Semen Vaccariae or

magnetic pellets were applied to the most sensitive area of each selected auricular point for three

weeks. The results demonstrated that the experimental group had a significant improvement of

pain relief (P<0.001) when compared with the control group. And the treatment effects were

sustained at two and four weeks follow-up periods after the treatment. The researchers concluded

that auricular acupuncture using magnetic pellets significantly reduced the pain intensity level

among the elderly suffering from non-specific low back pain. In 2006, Hsieh and colleagues

randomly allocated 129 low back pain patients into 1) acupressure group or 2) physical therapy

group. The results indicated that the acupressure group had a significant improvement in terms of

disability, pain scores and functional status (P<0.05). The positive effects of acupressure could be

sustained for six months. Another study, Yip and Tse (2004) recruited sixty-one patients with low

back pain and randomly divided into two groups; 1) control group (received usual care only) and

2) intervention group (received relaxation acupuncture point stimulation and acupressure with

lavender oil). The participants in intervention group were treated for 35-40 minutes for eight

sessions over a 3-week period. The results demonstrated that the intervention group had a

significant improvement of pain relief (P=0.0001) with no adverse effect reported. The previous

studies have been demonstrated the effectiveness of acupressure on low back pain. However,

there was no evidence relating to the low back pain office workers under acupressure effect so

far.
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2.5.4 Cause of low back pain in TCM

The cause of low back pain in traditional Chinese medicine is associated with the

deficiency of blood & qi circulation and Yin-Yang balance (Norris, 2001). It also related to the

function impairment of the visceral organs and meridians: Kidney (Kang, 2010; Kengsakun,

2010), Urinary bladder (Kengsakun, 2010), Liver (Kengsakun, 2010), Spleen (Kang, 2010;

Kengsakun, 2010), Pancreas (Kang, 2010) and Gall bladder (Kengsakun, 2010). Acupressure is

the way to help Yin-Yang balance and improves qi and blood circulation (Norris, 2001). When

the acupressure point is stimulated, there is an input running to the individual meridian which

helps improve the energy function (Kampirapap, 2009; VanderPloeg and Yi, 2009; Povolny,

2008; Macpherson, 1992). Stimulating at acupoint can treat many types of visceral diseases or the

disorders of tissues / organs pertaining to the corresponding viscera (Deadman, Al-Khafaji and

Baker, 2001; Ross, 1998; Hopwood, Lovesey and Makone, 1997; Maciocia, 1994; Qui, 1993).

2.5.5 Mechanism of pain relief with acupressure

The mechanism of the pain relief under the acupressure effect is caused by the increasing

of threshold pressure, blood circulation, decreasing of waste products (substance P, histamine).

Consequently, the tension of back muscle at the application site is released (Quinn, Baxter and

Hughes, 2008; Hinds et al, 2004). In addition, the pain theory could be explained by Melzack and

Wall (1965) as the gate control theory. The large fiber transmits the afferent impulse from

acupressure resulting in the inhibition of interneuron in the substantia gelatinosa (SG). This
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would block the pain signal that emits to the brain; consequently, the pain is relieved (Chen and

Chen, 2004; Hoffert, 1986).

2.5.6 Acupressure point for low back pain

The therapeutic points applied for acupressure were similar to acupuncture (Frost and

Stewart-Brown, 2006). From the literature review, two acupuncture points for low back pain has

been proposed: UB 23 (shen shu point) and UB 25 (Da chang shu point) (Purepong, 2008; Kerr,

Walsh and Baxter, 2003; Meng et al., 2003; Yeung, Leung and Chow, 2003; Leibing et al., 2002;

Sherman Hogeboom and Cherkin, 2001; Thomas and Lundberg, 1994; Mendelson et al., 1983).

The two points were widely used and since they were located in the back area (shown in Figure

2.3). UB 23 is useful to reduce low back pain, kidney dysfunction, abnormal menstruation,

insomnia, indigestion, erectile dysfunction, bladder abnormal contraction etc. (Filshie and White,

1998; Boonsinsuk, 2008; Kampirapap, 2008). UB 25 is qualified for reduce low back pain and

bowel inflammation etc. (Filshie and White, 1998; Boonsinsuk, 2008). The systematic review

conducted by Purepong (2008) also referred to this two points and recommended them for low

back pain. Moreover, UB 23 and UB 25 were commonly applied points for low back pain as

recommended in several textbooks (Focks, 2008; Stux, Berman and Pomeranz, 2003; Norris,

2001; Filshie and White, 1998; The academy of Traditional Chinese Medicine, 1975).
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From the knowledge of traditional Chinese medicine and the recommended use of the

backrest among office workers by the Ministry of Labour: Canada (2004), the lumbar backrest

with UB 23 and UB 25 acupressure point have been designed. The backrest was 16” x 16” x

1.96” (or 40.64 x 40.64 x 5 cm) pillow with kapok filled 0.5 kg inside. Movable acupressure

plastic device was fixed at the center the backrest and was adjustable to individual acupoint level.

The two belts at lateral pillow sides can be locked to maintain the backrest in a correct position

while sitting on the office chair. During the prolonged sitting posture, there will be an interactive

force between the low back area and the acupressure plastic edge of the backrest. The stimulated

acupressure device will be simultaneously pressed at a time during sitting at work. Hence, the

effectiveness of backrest with stimulated UB 23 and UB 25 should help reduce the low back

problem in prolonged sitting worker and gain more comfortable work life. The backrest with the

adjustable acupressure lumbar support has been designed for low back pain office workers. The

aim of present study was to investigate the effectiveness of the acupressure backrest applied for 1-

month period among chronic low back pain office workers.

Figure 2.3: The location of acupuncture points reduce low back pain
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Additionally, Preference Collaborative Review Group (2008) reported that treatment

preferences affect outcomes in a sample of musculoskeletal trials. It is not possible to blind

participants to the treatment they receive, since outcome is probably directly influenced by their

preconceived ideas regarding the effectiveness of intervention. Hence, the another aim of this

study was to compare the effectiveness of the acupressure backrest applied in allocated group and

preferred treatment group among chronic low back pain office workers.



CHAPTER III

MATERIALS AND METHODS

3.1 Study design

A randomized, controlled study design comparing the control, backrest with and without

acupressure point groups were conducted for the study. Participants who agreed to randomization

were assigned to either a control, backrest with or without acupressure point groups. Participants

who declined to be allocated to the randomized groups were assigned to the preferred acupressure

backrest group. The study period for each participant was 4 months: a 1-month treatment phase

followed by 3-month of follow-up.

3.2 Participants

The study was approved by the University Human Ethics Committee on 5 December,

2011 (see Appendix A). The participants were included an office employees working in 3

government office and 1 public enterprise in Bangkok area (see Appendix E and F);

Chulalongkorn University, the Transport CO., LTD, the Department of Medical Sciences in

Ministry of Public Health, and the Ministry of Education. They were invited to take part in the

study (see Appendix B and D).
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3.3 Subject selection with screening questionnaire (see Appendix G)

3.3.1 Inclusion criteria:

3.3.1.1 At least one year experience of current work position and having

prolonged sitting at least two hours per working day

3.3.1.2 Aged 20 to 60 years

3.3.1.3 Having chronic non-specific low back pain in the past 3 months (= 3

months)

3.3.1.4 Ability to writing and reading Thai

3.3.1.5 Currently using the standard office chair which consisted of the specific

components according to the recommendation of Ministry of Labour: Canada (2004) and

Chaffin and colleague (2006) (see Figure 3.1).

Backrest inclination 93° - 103°

Armrest
The length of backrest 42 - 51 cm.

A

DThe depth of seat pan (at least) 38 - 42 cm.

S 6

Wheel

Figure 3.1: Component of the office chair
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3.3.1.5.1 A 5-prong base, with its feet set in a circle at least as big as the

seat itself,

3.3.1.5.2 Seat height adjustable from 42-51 cm,

3.3.1.5.3 Backrest inclination 93°-103°,

3.3.1.5.4 Armrests for reducing pressure on the seat surface and load on

spine,

3.3.1.5.5 Seat pan depth at least 38-42 cm. and more than two cm

between the back of lower limb and the seat pan,

3.3.1.5.6 Feet support on the floor during sitting.

3.3.2 Exclusion criteria:

3.3.2.1 Having past history of low back pain not related to work for example

traumatic fracture spine, post-surgery spine, serious diseases include cancer, tumor and

infection spine diseases.

3.3.2.2 Being diagnosed by doctor as having abnormal spinal, ankylosing

spondylitis, spondylolitesis, scoliosis, osteoarthritis, rheumatoid, gout, and kidney

disease.

3.3.2.3 Having a sign of neurological deficit
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3.3.2.4 BMI more than 25 kg/m’
3.3.2.5 Having pregnancy

3.3.2.6 Having been bleeding at the back such as open wound, contusion or

swelling

3.4 Sample size determination

Estimates of variability for the two key primary outcomes (pain and disability) were
obtained from a pilot study conducted by the researcher. The power analysis was performed using
G-power 3.1.3 program with O0=0.05 and power (I—B) at 0.90 (http://www.psycho.uni-
duesseldorf.de/abteilungen/aap/gpower3/: last search 4 Nov 2010).

3.4.1 The method of calculating sample size

3.4.1.1 Control group (n=6); Mean = 7.67, SD = 5.65
3.4.1.2 Backrest without acupressure point group (n=5); Mean = 2.40, SD = 2.06
3.4.1.3 Acupressure backrest group (n=4); Mean = 4.25, SD = 1.26

Twenty-seven participants were required for each group. Allowing for 15 percent
attrition by 3-month follow-up, a sample size of 32 participants per randomized group would be

required for this study
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3.5 Procedures

Written informed consent (see Appendix C) was obtained from all participants. The

randomized participants were asked to fill out the baseline data which consisted of four self-

administered questionnaires (pain, functional disability, fear-avoidance belief and quality of life)

(see Appendix H) and assessed 2 objective measurements (spinal mobility and physical

performance) by physical therapist who was blinded to treatment allocation, which took

approximately 30 minutes. Preferred participants were asked to fill out the baseline data which

consisted of four self-administered questionnaires (pain, functional disability, comfort and

satisfaction) (see Appendix H). They were requested to continue normal activities and to avoid

other forms of treatment while receiving intervention. However, if participants request another

form of treatment, they have to be recorded in the trial outcome or by a physical therapist. All

participants received the educational booklet relating to back facts, back anatomy, causes of back

pain and advice information of correct posture and computer use at the end of the trial. The details

of the research are shown in Figure 3.2.

3.5.1 Randomization and preference

Participants who willing to randomization were randomly assigned to either of three

groups: (1) a control group, (2) backrest without acupressure point group or (3) backrest with

acupressure point group. Randomization used a computer-generated random allocation sequence

and sealed opaque enveloped which were opened by the researcher before the trail started. The
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participants who declined randomization because they only wanted to use a backrest with

acupressure point were included in preference group.

3.5.2 Blinding

The objective outcome measures were conducted by the blind assessor. While participant

blinding are impractical in this study.

3.5.3 Physical therapist

The physical examinations (including lateral spinal flexion test and sit-to-stand test) were

conducted by the physical therapist who has physical therapy license.
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F

Figure 3.2: The collection protocol
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3.6 Intervention

A randomized control trial was conducted using 3 groups (included control group,

backrest with and without acupressure point groups) of patients with chronic non-specific low

back pain (n=32 per group). The patients with strong preferences to backrest with acupressure

point were allowed to preferred acupressure backrest group (n=37).

3.6.1 Control group

No intervention was provided to the control group; however, they were able to contact

the physical therapist who provided the treatment if they needed advice concerning back pain for

the period of one month. The physical therapist provides standard advice and recommend

appropriate posture for sitting at a work station.

3.6.2 Backrest without acupressure point group

Participants who were randomized to this group received the backrest that had lumbar

support without acupressure point stimulation. It was adjustable to individual lumbar lordosis

level by researcher. The researcher explained how to sit with backrest effectively on the office

chair. The researcher and the physical therapist followed them at work station twice a week and

sent short message signals (SMS) 3 times per week in order to check up the backrest position and

remind them sitting in the correct posture with the backrest.
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3.6.3 Backrest with acupressure point group (randomized and preferred groups)

The acupressure backrest was installed onto the office chairs of participants in both the

allocated and backrest groups by the researcher. The researcher explained how to effectively sit

on the office chair with the backrest. The researcher and the physical therapist visited their work

stations twice a week in order to check the level of the acupressure point device and position of

the backrest. Also, three short message signals were sent every other day in order to remind them

to sit with the correct posture while using the backrest.

3.7 Backrest

Figure 3.3: The acupressure backrest with stimulating acupoints inside

The backrest was a 16” x 16” x 1.96” pillow with 0.5 kg of kapok filling inside (see

Figure 3.3). There were two lateral belts at the pillow’s sides which could be locked to maintain

the backrest in a correct position while attached to an office chair. The lumbar support device (see

Figure 3.4A and 3.5A) has convex rounded buttons made of wood. Without the sharp edge, the
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device is not injuring to the back of the participants. The device’s thickness is around 5 cm which

can help support the curve of lumbar spine. The lumbar support wood device has 2 types; 1) the

24 x 8 x 5 cm lumbar support without acupressure point stimulation device (see Figure 3.4A) for

the participants who randomized to backrest without acupressure point group, and 2) the 24 x 8 x

5 cm lumbar support with acupressure point stimulation device (see Figure 3.5A) for the

participants who randomized to backrest with acupressure point group or who requested to using

backrest with acupressure point. The either one of lumbar support with and without acupressure

point wood device was fixed at the center of the backrest. The lumbar support wood device was

adjustable (up/down and center/lateral positions) to individual lumbar lordosis levels (L2-L4).

Each acupressure pin of lumbar support device was changed to individual acupoints. The two

most commonly used acupuncture points in the back, UB23 and UB25 were targeted by the

device, design derived from the literature reviews (Purepong, 2008; Kerr et al., 2003; Meng et al.,

2003; Leibing et al., 2002; Sherman et al., 2001; Filshie and White, 1998; Thomas and Lundberg,

1994; Mendelson et al., 1983). UB 23; a powerful point for treating conditions such as low back

pain, kidney dysfunction, abnormal menstruation, insomnia, indigestion, erectile dysfunction,

urogenital disorders, sciatica, ear disorder, nephritis, and bladder abnormal bladder contraction

etc. (Birch and Ida, 1998; Filshie and White, 1998; Maciocia, 1994; The academy of traditional

Chinese medicine, 1975; Stux et al., 1937) is away from the lower edge of the L2 spinous process

to the lateral side by 1.5 cun*. UB 25, which reduces low back pain and other conditions such as

bowel inflammation, diarrhea, constipation, abdominal distention, sciatica, constipation etc.
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(Filshie and White, 1998; The academy of traditional Chinese medicine, 1975; Stux et al., 1937),

is away from the lower edge of the L4 spinous process to the lateral side by 1.5 cun*.

Note: *1 cun = the width of each thumb

—I—<

i c —c

Figure 3.4: The backrest without acupressure point was composed of 24 x 8 x 5 cm lumbar

support without the wooden acupressure point stimulation device (A) at the center, belt (B) and

lock (C) to fix the backrest to the office chair.

Figure 3.5: The acupressure backrest was composed of 24 x 8 x 5 cm lumbar support with the

wooden acupressure point stimulation device (A) at the center, belt (B) and lock (C) to fix the

backrest to the office chair.
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Figure 3.6: Lateral view: the acupressure backrest was set within the chair. The backrest should

be close to the back region to maintain lumbar lordosis and stimulate pressure at the acupoints

effectively.

3.8 Outcome measurements

A series of valid and reliable outcome measures were used to determine the different

aspects of factors related to low back pain. Four subjective measurements were obtained from

randomized participants including; pain, functional disability, psychological aspect and quality of

life. The two objective outcomes; lateral spinal flexion test and sit-to-stand test, were assessed by

the physical therapist who blinded from the treatment groups. There are four subjective outcome

measurements completed by preferred participants independently; pain, functional disability,

comfort, satisfaction. The outcome measurements except for comfort and satisfaction were

measured at baseline, 2, 4 weeks and 1, 2, 3 months
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3.8.1 Subjective assessment instruments

3.8.1.1 Visual Analog Scale (VAS)

The VAS was used to measure the intensity of low back pain (ICC=0.88) (Pensri, 2002).

It consists of a 10 cm horizontal line. Zero score at the scale’s left side implies to ‘no pain” and 10

scales at the right side implies to ‘the worst pain’ possible. Participants were mark on a scale to

indicate their level of perceived-pain intensity at the time of the assessment. The assessor was

measure scores from 0 to the middle of subject’s mark. The scores of pre-test were compared with

post-test in order to see the difference. If the change was greater than or equal to 2 cm, it could

indicated the participant had significant improvement (Ostelo and de Vet, 2005).

3.8.1.2 Roland — Morris Disability Questionnaire (RMDQ)

RMDQ was used to evaluate functional disability. The questionnaire was translated to

Thai by Pensri, Baxter and McDonough (2005) (ICC=0.97). RMDQ consists of twenty-four items

with regards to the activities that cause low back pain which focuses on a limited range of

physical functions, including walking, bending over, sitting, lying down, dressing, sleeping, self-

care and daily activities. Participants were asked whether the statements apply to them during the

24 hours. The RMDQ-24 score is calculated by adding up the number of items with a ‘yes’,

which will range from 0 (no disability) to 24 (maximum disability). The minimal clinical

important change for low back pain on RMDQ should be 2 to 3 points (Roland and Fairbank,

2000).
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3.8.1.3 Fear-avoidance beliefs questionnaire

The fear-avoidance beliefs questionnaire created by Waddell and colleagues (Grotle et al,

2004) aims to test the disability due to fear avoidance in low back pain. This questionnaire has 16

items which can be scored at 0 (completely disagree) to 6 (completely agree). The fear-avoidance

beliefs questionnaire is composed of two subscales; 1) fear avoidance belief related to work

subscale which has seven of eleven items summarized to single score. The work subscale scores

range from 0 to 42 which had high internal consistency (cronbach’s alpha=0.88) (Waddell et al,

1993). It has been translated to Thai version and already tested the reliability among patients with

low back pain (ICC=0.77). 2) Fear avoidance belief related to physical activity subscale which

has four of five items summarized to single score. The physical activity subscale scores range

from zero to twenty-four which had high internal consistency (cronbach’s alpha=0.77) (Waddell

et al, 1993). In the present study, the questionnaire was modified to Thai version and showed the

high reliability among office workers (ICC=0.88).

3.8.1.4 Measure Yourself Medical Outcome Profile 2 (MYMOP 2)

Measure Yourself Medical Outcome Profile 2 (MYMOP 2) developed by Dr. Charlotte

Paterson (1996) has popularly been used in complementary medical research. It consists of 4

items. The participants rated how severe of the symptoms (maximum at two symptoms) using

numerical scales from 0 (as good as it could be) to 6 (as bad as it could be). Besides, the impact of

these symptoms on their daily activities and well-being were questioned in the same scale. For the
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present study, MYMOP 2 was translated to Thai and showed high reliability for test-retest in

office workers (ICC=0.920: for baseline version; 0.923: for follow-up version).

3.8.1.5 General Comfort test

General comfort test is an 11-point measurement developed to survey users of a chair by

Shackel and colleagues in 1969 (Fernandez and Poonawala, 1998). The participants reported the

comfort level while sitting on the chair. This scale uses properly worded statements to quantify

the relative sensations of comfort (1=I feel completely relaxed) / discomfort (11=I feel unbearable

pain) felt by the subjects. For this study, the questionnaire was translated into Thai and the test-

retest reliability of the questionnaire proved high among office workers (ICC=0.906).

3.8.1.6 Global perceived effect

Global perceived effect developed by Hudak and Wright in 2000 (Ostelo and de Vet,

2005) were used to evaluate the satisfaction towards the treatment. Global perceived effect used a

7-point scale to score the patient’s perceived change after the treatment, ranging from: 1)

completely recovered; 2) much improved; 3) slightly improved; 4) no change; 5) slightly

worsened; 6) much worsened; 7) worse than ever. The Global perceived effect was used in both

groups at the end of the experiment (one-month). The clinically important change is “completely

recovered’’ or “much improved”’ (Ostelo and de Vet, 2005).
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3.8.2 Objective assessment instruments

3.8.2.1 Lateral spinal flexion test

To measure spinal mobility, lateral trunk flexion test had been used in some studies

(Wanders et al, 2005; Fernandez-Sueiro et al, 2009). Jonsson, Ljungkvist and Hamberg (1990)

tested the inter-rater reliability of the method and found the high correlation coefficient (0.98)

among chronic low back pain patients. The participants performed the side bending by moving

the spine to left and right sides. A physical therapist measured the distance between the tip of

middle finger and floor. The greater changed score over the pre—test would represent a significant

improvement.

3.8.2.2 Physical performance test (sit-to-stand)

To assess physical performance task in low back pain, “sit-to-stand test” were used

(Smeets et al, 2006). Participants performed “sit-to-stand” movement on a chair as fast as possible

for five times. Time were measured twice with two minutes rest and averaged times were

calculated finally. The improved changes were concluded if the average time is less. The physical

performance of sit-to-stand test in chronic low back pain was reported with high reliability

(ICC=0.91) (Smeets et al., 2006).
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3.9 Statistical analysis

All data were analyzed using the Statistical Package for the Social Sciences (version

17.0) according to the intention-to-treat principle. The missing values replaced with minimum or

worse values. The means, mean differences, and standard error of each group were reported.

Kolmogorov-Smirnov’s test was performed to check the distribution of the data. The baseline

differences between characteristics of the participants were analyses using analysis of variance

(ANOVA). In addition a between groups analysis of covariance (ANCOVA) was undertaken to

control for the participant baseline levels. Repeated measures ANOVA followed by Bonferroni

test were used for within-group comparisons before looking at their change in subsequent time

point. A P-value < 0.05 was considered as statistically significant. The comfort and satisfaction

data were examined by percentages.



CHAPTER 1V

RESULTS

4.1 Introduction

This chapter reports the study’s results in terms of baseline demographic and each

outcome measure of the participants comparing among the three experimental groups at different

time points: 2-, 4-week, 1-, 2-, and 3-month follow-ups. Otherwise, the change scores from

baseline of each outcome were compared within group during the treatment and follow-up. The

number of participants reporting regarding comfort and satisfaction was presented in percentage.

The pain and disability in randomized backrest and the preferred backrest were compared to

determine the preference effect.

4.2 Baseline characteristics

Initially, 268 office workers with non-specific chronic low back pain were recruited into

the study. One hundred and five patients denied in participating in the study since they were

unavailable to complete the trial protocol. Finally, from January 2012 to March 2012, a total of

133 participants were consented to participate in the study and completed the baseline

questionnaires. Ninety-six participants were randomized into either one of three groups; control
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group (n=32), backrest without acupressure point device group (n=32), and backrest with
acupressure point device group (n=32). In addition, thirty-seven participants who declined t« 39
randomization and preferred to use an acupressure backrest were included to the preference
group. One hundred and three females and thirty males were included in to the trial (age ranged
from 23 — 60 years, mean = SEM = 40.78 £ (.87 years; BMI ranged = 15.63 — 28.33 kg/mz, mean
+ SEM = 22.37 + 0.20 kg/mz). The participant’s demographic characteristics were well balanced
between groups at baseline (see Table 4.1 and 4.15). No significant differences were found for the
majority of outcomes (P > 0.05) with the exception of the VAS scores that was demonstrated the
differences between groups at baseline (see Table 4.1). Two participants in the backrest without

acupressure point group dropped out of the study because of resignation from her company and

admission in the hospital (influenza).



Table 4.1 ANOVA test in baseline characteristics of the study population.

40

Randomized groups

Control Backrest without acupressure Acupressure backrest
(n=32) (n=32) (n=32) P
Demographic characteristic
Gender (% female) 28 (87.5) 24 (75) 20(62.5) 0.07
Age (mean = SEM) 39.97 (1.86) 41.78 (1.71) 39.81(1.73) 0.68
Body mass index (kg/mz) 22.43 (0.48) 22.34 (2.34) 22.64(0.43) 0.89
Outcome measurement
Baseline VAS (0-10cm) 3.70 (0.35) 4.97 (0.37) 5.19(0.32) 0.01*
Baseline RMDQ (0-24) 6.09 (0.42) 6.44 (0.73) 6.41 (0.62) 0.97
Baseline fear avoidance belief : Work subscale 18.09 (1.38) 16.81 (1.37) 18.19 (1.24) 0.72
Physical activity subscale 12.53 (1.08) 13.94 (0.94) 15.22 (0.60) 0.11
Baseline MYMOP2: Profile (0-18) 10.97 (0.52) 10.75 (0.52) 10.91 (0.64) 0.96
Symptom1 (0-6) 3.57(0.21) 3.50 (0.20) 3.65(0.25) 0.89
Activity (0-6) 3.78 (0.19) 3.63(0.19) 3.69 (0.23) 0.90
Well-being (0-6) 3.50 (0.21) 3.63(0.21) 3.59 (0.23) 0.76
Baseline lateral spinal flexion test: Right (cm.) 42.55(0.84) 45.36 (0.97) 46.53 (0.95) 0.01%
Left (cm.) 43.05 (0.87) 44.86 (1.02) 46.55 (0.97) 0.04*
Baseline sit-to-stand test (sec.) 12.72 (0.68) 13.15(0.56) 12.12 (0.67) 0.52

*= P<0.05, MYMOP2= measure yourself medical outcome profile2, SEM=standard error of mean, RMDQ=Roland-Morris disability questionnaire, VAS=visual analog scale



41

4.3 Subjective assessment instruments

4.3.1 Pain: Visual Analog Scale (VAS)

Means and differences of the mean of VAS scores including the standard error of the

three experimental groups were summarized in Table 4.2 and 4.3. Also, the mean values and

mean differences of VAS scores at each time were depicted in Figure 4.1 and 4.2.

4.3.1.1 Between groups comparison

The group of backrest without acupressure point presented greater significant decrease

than the control group (P < 0.05) at every point measured. The greater significant decrease also

found in the acupressure backrest group (P < 0.05) at 4-week, 2-, and 3-month follow-up. The

mean VAS score appeared to be significantly reduced in the backrest without acupressure point

group compared to the acupressure backrest group at 1-month follow-up.

4.3.1.2 Within groups comparison

There was significant differences found in the backrest without acupressure point device

group at every time point measured (P < 0.05). For the randomized acupressure backrest group,

there were significant differences found in the majority of outcomes with the exception of the

difference between baseline and 1 month. While the participants in the control group

demonstrated significantly worse pain at 3-month follow-up.
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Table 4.2 Between groups comparison for VAS at each point measured.

Randomization patients Mean (SEM)

Measurement outcome: Control (n=32)  Backrest without Acupressure
VAS acupressure (n=32)  backrest (n=32) P
Baseline 3.70 (0.35) 4.97(0.37) f 5.19(0.32) ' 0.01%*
2-week 3.28 (0.39) 278 (0.40) ' 3.16 (0.34)  0.02%
4-week 3.70 (0.41) 1.87 (0.36) ' 2.83(0.40)°  0.00*
1-month follow up 4.06 (0.33) 2.42(0.41)° 5.16(0.31)°  0.00%
2-month follow up 4.01 (0.34) 2.61(0.37)" 3.16 (0.34) 0.00*
3-month follow up 5.23(0.27) 2.58(0.40) " 2.83(0.40)°  0.00*

ANCOVA test, *=P value<0.05, "—the signal indicated significant difference between backrest
without acupressure point and control groups, = the signal indicated significant difference
between backrest with acupressure point and control groups, = the signal indicated significant
difference between backrest with and without acupressure point groups, SEM=standard error of

mean, VAS=visual analog scale, the positive values denote improvement

== PRandomized control ~=Randomized acupressure backrest

=f=FRandomized hackrest without acupressure device
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_.— %
258
§ ¢+ 2.61
B
=
b
=
time
Baseline 2 weeks 4 weeks 1 months 2 months 3 months
Intervention period Follow-up period

Figure 4.1: Mean of VAS scores compare between groups at each point measured, *=P < 0.05
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Table 4.3 Mean differences of VAS between baseline and at each time point measured.

Comparing to

Mean differences (SEM) (Post-used— Pre-used acupressure backrest)

Randomization patients

baseline Control Backrest Acupressure
(n=32) P without P backrest P
acupressure (n=32)
(n=32)
2-week 0.43(0.33) 1.00 2.26(0.42) 0.00*  2.03(0.26) 0.00*
4-week 0.00(0.44) 1.00 3.17 (0.52) 0.00*  2.36(0.28) 0.00*

1-month follow up
2-month follow up

3-month follow up

-0.36 (0.35)  1.00 2.62 (0.53) 0.00*  0.03 (0.03) 1.00
-0.31 (0.37)  1.00 2.43 (0.46) 0.00*  2.03(0.26) 0.00*
-1.53(0.29)  0.00*  2.46(0.52) 0.00*  2.36(0.27)  0.00*

Repeated ANOVA test, *=P value<0.05, SEM=standard error of mean, VAS=visual analog scale,

the positive values denote improvement

== Randomized control ==r=Randomizd acupressure backrest

=f=FRandomized backrest without acupressure device
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-0.36
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Intervention period Follow-up period

Figure 4.2: Mean differences of VAS scores form baseline and each time point, *=P < (.05, the

negative values denotes agreement worse
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4.3.2 Disability: Roland—Morris disability questionnaire (RMDQ)

4.3.2.1 Between groups comparison

The difference of RMDQ scores between the randomized acupressure backrest and the

control groups appeared significantly (P < 0.01) at 2-week, 2-, and 3-month follow-up. Also, in

the group of backrest without acupressure point showed a significant decrease in RMDQ scores

than the control group at 2-, 4-week and sustained this improvement to 3 months follow-up (P =

0.00). However, comparison the effect between the backrest with acupressure point and without

acupressure point, there was no significant difference between groups at any time points (see

Table 4.4). The mean scores of RMDQ scores during treatment and follow-ups were depicted in

Figure 4.3.

4.3.2.2 Within groups comparison

In the group of backrest with acupressure point, there was statistically significant

difference (P < 0.05) between baseline and follow-ups with the exception of the 2-week

measurement (see Table 4.5). The RMDQ scores had changed significantly in the backrest

without acupressure point group at every point measured (P = 0.00). However, there were no

significant changes on RMDQ scores in the control group at any time points. Mean differences of

RMDAQ scores at the points measured were depicted in Figure 4.4.
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Table 4.4 Between groups comparison for RMDQ at each point measured.

Randomization patients Mean (SEM)

Control (n=32)  Backrest without Acupressure
Measurement outcome: acupressure backrest (n=32)

RMDQ (n=32) P
Baseline 6.09 (0.42) 6.44 (0.73) 6.41 (0.62) 0.97
2-week 6.25 (0.60) 3.60 (0.57)" 4.19(0.63)° 0.00*
4-week 5.41(0.44) 2.80 (0.57)" 3.81(0.72) 0.00*
1-month follow up 4.91 (0.60) 2.00(0.33)" 3.66 (0.34) 0.00*
2-month follow up 5.72 (0.66) 2.17(0.28)" 3.63(0.57)° 0.00*
3-month follow up 6.28 (0.58) 2.53(0.32)" 3.38(0.59)° 0.00*

ANCOVA test,*=P value<0.05, "= the signal indicated significant difference between backrest
without acupressure point and control groups, = the signal indicated significant difference
between backrest with acupressure point and control groups, RMDQ=Roland-Morris disability

questionnaire, SEM=standard error of mean, the positive values denote improvement
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Figure 4.3: Mean of RMDQ scores compare between-groups at each time point, *=P < 0.05
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Table 4.5 Mean differences of RMDQ between baseline and at each time point measured.

Mean differences (SEM) (Post-used— Pre-used acupressure backrest)

Comparing to Randomization patients
baseline Control Backrest Acupressure
(n=32) P without P backrest P
acupressure (n=32)
(n=32)
2-week -0.16 (0.52) 1.00 2.60 (0.62) 0.00%* 2.22(0.71) 0.05
4-week 0.68 (0.44) 1.00 3.40 (0.73) 0.00%* 2.59(0.79) 0.04*

1-month follow up 1.19 (0.55)  0.60 4.20(0.72) 0.00*  2.75(0.78) 0.02*
2-month follow up 0.38 (0.54) 1.00 4.00 (0.80) 0.00*  2.78(0.62) 0.00*

3-month follow up -0.19 (0.51)  1.00 3.67(0.75) 0.00*  3.03(0.67) 0.00*

Repeated ANOVA test, *=P value<0.05, RMDQ=Roland-Morris disability questionnaire,

SEM=standard error of mean, the positive values denote improvement
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Figure 4.4: Mean differences of RMDQ scores between baseline and at each time point,

*=P <0.05, the negative values denotes agreement worse
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4.3.3 Psychological aspect: Fear-avoidance beliefs questionnaire

Means and differences of the mean of fear avoidance scores including the standard error

of the three experimental groups were summarized in Table 4.6 and 4.7 and depicted Figure 4.5-

4.8.

4.3.3.1 Between groups comparison

No significant differences among the three experimental groups concerning the fear-

avoidance beliefs questionnaire at 2-, 4-week, 1-, 2-, and 3-month (P > 0.05).

4.3.3.2 Within groups comparison

There was no significant differences comparing between baseline and the points

measured (at 2-, 4-week, 1-, 2-, and 3-month) concerning the fear-avoidance beliefs questionnaire

(P>0.05).
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Table 4.6 Between groups comparison for fear avoidance belief at each point measured.

Randomization patients Mean (SEM)

Measurement outcome: Control (n=32) Backrest without Acupressure

fear avoidance belief acupressure (n=32)  backrest (n=32) P

Baseline: Work 18.09 (1.38) 16.81 (1.37) 18.19 (1.24) 0.72
2-week 15.69 (1.51) 15.37(1.43) 17.34 (1.24) 0.54
4-week 15.16 (1.57) 14.03 (1.43) 16.88 (1.33) 0.39
1-month follow up 14.78 (1.50) 14.90 (1.51) 17.78 (1.45) 0.19
2-month follow up 16.09 (1.42) 15.03 (1.47) 16.03 (1.44) 0.98
3-month follow up 16.41 (1.40) 15.47 (1.61) 14.44 (1.61) 0.42
Baseline: Physical activity 12.53 (1.08) 13.94 (0.94) 15.22 (0.60) 0.11
2-week 13.47(0.93) 11.93 (1.13) 13.78 (0.70) 0.17
4-week 12.53 (0.92) 11.03 (1.15) 13.53(0.97) 0.17
1-month follow up 12.03 (0.91) 12.20 (0.86) 13.78 (0.89) 0.74
2-month follow up 11.69 (1.04) 12.07 (0.92) 12.31 (0.85) 0.79
3-month follow up 13.38 (0.81) 12.03 (0.97) 13.44 (0.76) 0.30

ANCOVA test, SEM=standard error of mean, the positive values denote improvement
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Mean of fear avoidance belief : work subscale
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Table 4.7 Mean differences of fear avoidance belief between baseline and at each time point

measured.

Comparing to

Mean differences (SEM) (Post-used— Pre-used acupressure backrest)

Randomization patients

baseline Control Backrest without Acupressure
(n=32) P acupressure P backrest P
(n=32) (n=32)

Work
2-week 2.41 (1.26) 0.98 1.67 (1.13) 1.00 0.84(0.93) 1.00
4-week 2.94 (1.23) 0.35 3.00 (1.02) 0.10 1.31(1.26) 1.00
1-month follow up 3.31(1.37) 0.32 2.13(1.17) 1.00  0.41(1.22) 1.00
2-month follow up 2.00 (1.30) 1.00 2.00 (1.26) 1.00  2.16(1.02) 0.65
3-month follow up 1.69 (1.20) 1.00 1.57 (1.38) 1.00  3.75(1.20) 0.06

Physical activity
2-week -0.94 (1.05)  1.00 1.73(0.89) 090 1.44(0.69) 0.67
4-week 0.00 (0.87) 1.00 2.63(0.89) 0.09 1.69(0.92) 1.00
1-month follow up 0.50 (1.01) 1.00 1.47 (0.90) 1.00  1.44(0.87) 1.00
2-month follow up 0.84 (1.08) 1.00 1.60 (0.67) 035 291(0.94) 0.06
3-month follow up -0.84 (1.17) ~ 1.00 1.63(0.97) 1.00  1.78(0.73) 0.30

SEM=standard error of mean, the positive values denote improvement
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Figure 4.7: Mean differences of work subscale in fear-avoidance belief between baseline and at

each time point, *=P < 0.05, the negative values denotes agreement worse

1.47

time

g
EE = Randomized control === Randomizd acupressure backrest
=
ﬁ E.. == Randomized backrest without acupressure device
o5
.2
= E 291
e= 263
i3
1
)
o
‘5 173 1.44 178
s — 1.63
o144 1.69
c
a
1™
a
£
=
=
i
=

-0.84

-0.94

2 weeks 4 weeks 1 month 2 months 3 months

| Intervention period I Follow-up period I

Figure 4.8: Mean differences of physical activity subscale in fear-avoidance belief between

baseline and at each time point, *=P < 0.05, the negative values denotes agreement worse



52

4.3.4 Quality of life: Measure Yourself Medical Outcome Profile2 (MYMOP2)

4.3.4.1 Between groups comparison

No significant differences appeared between the groups of backrest with acupressure

point and the backrest without acupressure point (see Table 4.8). The low back pain symptom

score in the backrest with acupressure point was significantly greater than the control group at 4

weeks (P = 0.04). The means of profile score and well-being score in backrest without

acupressure point group found significant decrease as compared with control group (P = 0.02) at

3-month follow-up. Means of the mean of MYMOP2 scores were depicted in Figure 4.9-4.12.

4.3.4.2 Within groups comparison

There were significant decrease in mean scores indicating a improve in profile score, low

back pain symptom score and well-being score (P < 0.05) between baseline to 4 weeks in the

backrest with and without acupressure point (see Table 9). Otherwise, the significant reduced for

activity score for the backrest without acupressure point at 4 weeks (P = 0.03). For the control

group, there were no significant changes in mean scores for any subscales between baselines and

2-, 4-week, 1-, 2-, and 3-month follow-ups with the exception of the significant differences of the

profile and the activity subscales between baseline and 2 weeks (P < 0.05). Mean differences of

MYMOP2 scores were depicted in Figure 22-25.
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Table 4.8 Between groups comparison for MYMOP?2 at each point measured.

Measurement outcome: Randomization patients Mean (SEM)

MYMOP2 Control (n=32) Backrest without Acupressure

acupressure (n=32)  backrest (n=32) P

Baseline: Profile (0-24) 10.97 (0.52) 10.75 (0.52) 10.91 (0.64) 0.96
2-week 8.56 (0.68) 8.87 (0.71) 8.81 (0.66) 0.92
4-week 9.47 (0.83) 6.90 (0.87) 7.56 (0.80) 0.09
1-month follow up 9.03 (0.71) 8.43 (0.66) 9.09 (0.66) 0.79
2-month follow up 9.59 (0.73) 8.30 (0.78) 8.88(0.72) 0.50
3-month follow up 10.84 (0.50) 8.30 (0.67) ! 9.31 (0.67) 0.02%*
Baseline:Symptom1(0-6) 3.57(0.21) 3.50 (0.20) 3.65(0.25) 0.89
2-week 2.95(0.26) 2.87(0.25) 2.50(0.27) 0.46
4-week 3.09 (0.27) 2.33(0.31) 1.90 (0.30)§ 0.04*
1-month follow up 2.96 (0.24) 2.80(0.23) 2.78 (0.23) 0.87
2-month follow up 3.13(0.25) 2.77(0.25) 2.83(0.25) 0.64
3-month follow up 3.65(0.17) 2.77(0.23) 2.96 (0.24) 0.04*
Baseline: Activity (0-6) 3.78 (0.19) 3.63(0.19) 3.69(0.23) 0.90
2-week 3.00 (0.26) 3.13(0.24) 2.94 (0.25) 0.83
4-week 3.16 (0.28) 2.33(0.32) 2.69 (0.30) 0.17
1-month follow up 3.00 (0.24) 2.83(0.24) 3.06 (0.24) 0.82
2-month follow up 3.22(0.25) 2.77 (0.28) 3.03 (0.25) 0.53
3-month follow up 3.63(0.17) 2.77(0.22) 3.06 (0.22) 0.02%*
Baseline:Well-being(0-6) 3.50 (0.21) 3.63(0.21) 3.59 (0.23) 0.76
2-week 2.81(0.25) 2.87(0.25) 3.06 (0.20) 0.75
4-week 3.13(0.29) 2.23(0.28) 2.44(0.28) 0.06
1-month follow up 2.97 (0.27) 2.80(0.21) 3.03 (0.23) 0.77
2-month follow up 3.28 (0.26) 2.77 (0.27) 2.91(0.25) 0.30
3-month follow up 3.62 (0.13) 2.77 (0.22)Jr 3.06 (0.24) 0.02%*

ANCOVA test, *=P Value<0.05,+’§: significant difference between backrest groups MYMOP2= measure yourself

medical outcome profile2, SEM=standard error of mean, the positive values denote improvement
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Table 4.9 Mean differences of MYMOP2 between baseline and at each time point measured.

Comparing to

Mean differences (SEM) (Post-used— Pre-used acupressure backrest)

Randomization patients

baseline Control Backrest without Acupressure
(n=32) P acupressure P backrest P
(n=32) (n=32)

Profile (0-18)
2-week 2.41(0.68) 0.02* 1.83 (0.77) 0.35 2.09 (0.89) 0.37
4-week 1.50(0.85) 1.00 3.80 (0.98) 0.01* 3.34(0.99) 0.03*
1-month follow up 1.94(0.73) 0.19 2.27 (0.80) 0.13 1.81(0.77) 0.39
2-month follow up 1.38 (0.69) 0.81 2.40 (0.97) 0.28 2.03(0.89) 0.46
3-month follow up 0.13(0.65) 1.00 2.40 (0.85) 0.13 1.59(0.84) 0.98

Symptom1 (0-6)
2-week 0.55(0.26)  0.73 0.63 (0.29) 0.52 1.10(0.42) 0.26
4-week 0.41 (0.36)  1.00 1.17 (0.35) 0.04* 1.65(0.43) 0.02*
1-month follow up 0.64 (0.33) 1.00 0.70 (0.31) 0.46 0.80(0.31) 0.69
2-month follow up 0.41 (0.34)  1.00 0.73 (0.35) 0.89 0.60(0.42) 1.00
3-month follow up -0.14 (0.31)  1.00 0.73 (0.31) 0.35 0.55(0.39) 1.00

Repeated ANOVA test, *=P value<0.05, MYMOP2= measure yourself medical outcome profile2,

SEM=standard error of mean, the positive values denote improvement
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Table 4.9 Mean differences of MYMOP2 between baseline and at each time point measured

(continue).

Comparing to

Mean differences (SEM) (Post-used— Pre-used acupressure backrest)

Randomization patients

baseline Control Backrest without Acupressure
(n=32) P acupressure P backrest P
(n=32) (n=32)

Activity (0-6)
2-week 0.78 (0.24)  0.04* 0.50 (0.31) 1.00 0.75(0.34) 0.54
4-week 0.64 (0.29) 0.55 1.30 (0.38) 0.03* 1.00(0.36) 0.14
1-month follow up 0.78 (0.25) 0.06 0.80 (0.28) 0.12 0.63 (0.26) 0.32
2-month follow up 0.56 (0.24) 0.36 0.87 (0.34) 0.25 0.65(0.31) 0.63
3-month follow up 0.16 (0.24) ~ 1.00 0.87 (0.28) 0.06 0.63(0.29) 0.59

Well-being (0-6)
2-week 0.69 (0.28)  0.29 0.79 (0.27) 0.21 0.53(0.29) 1.00
4-week 0.38(0.32) 1.00 1.33 (0.34) 0.01* 1.16(0.33) 0.02*
1-month follow up 0.53 (0.30)  1.00 0.77 (0.29) 0.20 0.56 (0.29) 0.89
2-month follow up 0.22 (0.25)  1.00 0.80(0.32) 0.29 0.69(0.31) 0.50
3-month follow up -0.13 (0.24)  1.00 0.80 (0.31) 0.27 0.53(0.31) 1.00

Repeated ANOVA test, *=P value<0.05, MYMOP2= measure yourself medical outcome profile2,

SEM=standard error of mean, the positive values denote improvement
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Figure 4.13: Mean differences of MYMOP?2 profile scores between baseline and at each time

point, *=P < (.05, the negative values denotes agreement worse
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Figure 4.14: Mean differences of MYMOP2 low back pain symptom scores between baseline
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Figure 4.15: Mean differences of MYMOP?2 activity scores between baseline and at each time

point, *=P < 0.05, the negative values denotes agreement worse
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4.3.4.3 Medicine usage

Medication usage was recorded for 35 participants (36.46%) at baseline, typically
included as follow: paracetamol, ibruprofen, diclofenac, nappraxen, ponstan, and analgesic cream.
At the end of the intervention period, Over half of participants (69.23%, n=9) in the group of
backrest with acupressure point reported stopped taking medication. Whereas, 6 participants
(46.15%) of the backrest without acupressure point and no participants (0%) in the control groups
had stopped using the medication. Otherwise there was an increase of the participants (n=2) who
taking medication in the control group during the treatment period. During the follow-up period,
the decrease of the medication used was 9.38% (n=9), while the reduction was not appeared
extensively during the follow-up period for the backrest without acupressure and the control
groups. The acupressure backrest group showed a significant decrease in medicine usage of
participants than the control groups at 4 weeks, 2 and 3 months follow-up (P < 0.05). The number
of participants regarding the medical usage was summarized in Table 4.10 and depicted in Figure

4.17.
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Table 4.10 MYMOP2: Participant’s taking any medication for low back pain

Randomization n (%)

Medicine intake Control (n=32)  Backrest without Acupressure

acupressure (n=32)  backrest (n=32) P
Baseline 9(28.13%) 13 (40.63%) 13(40.63%) 0.56
2-week 9(28.13%) 7 (21.88%) 6(18.75%) 0.30
4-week 11(34.38%) 7 (21.88%) 4(12.5%) 0.02*
1-month follow up 8(25%) 5 (15.63%) 4(12.5%) 0.16
2-month follow up 10(31.25%) 5(15.63%) 2(6.25%)" 0.00*
3-month follow up 9(28.13%) 5(15.63%) 3(9.38%)° 0.02*

ANCOVA test, * = P <0.05, = the signal indicated significant difference between backrest with
acupressure point and control groups, MYMOP2= measure yourself medical outcome profile2, n=

number of participants
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Figure 4.17: Participant’s taking any medication for low back pain, * = P < 0.05
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4.4 Objective assessment instruments

4.4.1 Spinal mobility: Lateral spinal flexion test

Means and differences of the mean of lateral spinal flexion scores including the standard

error of the three experimental groups were summarized in Table 4.11 and 4.12. Also, the mean

values and mean differences of lateral spinal flexion scores at each time were depicted in Figure

4.18-4.21.

4.4.1.1 Between groups comparison

The backrest with acupressure point showed a significant increase of the lateral spinal flexion to

the left and right greater than the control group at every time point (P < 0.05) with the exception

of lateral spinal flexion to the left at 2 weeks (P = 0.11). No significant difference appeared

between the backrest with and without acupressure point groups (P > 0.05).

4.4.1.2 Within groups comparison

The mean change of the backrest with acupressure point comparing between baseline and

4-week, 1-, 2-, and 3-month were significantly different on lateral spinal flexion to the both side

(P < 0.05). The backrest without acupressure point group increased their spinal mobility in both

sides comparing at 2 weeks (right side), 4 weeks (both sides), 2 months (right side), and 3 months

(both sides) (P < 0.05). Whereas, there was no significant difference in the control group at every

time point (P > 0.05).
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Table 4.11 Between groups comparison for lateral spinal flexion at each point measured.

Measurement outcome: Randomization patients Mean (SEM)

lateral spinal flexion Control (n=32) Backrest without Acupressure

acupressure (n=32)  backrest (n=32) P

Baseline: Right(cm) 42.55(0.84) 45.36 (0.97) 46.53 (0.95)§ 0.01*
2-week 43.72 (1.08) 43.82 (0.86) 44.16 (0.77)"  0.02*
4-week 43.14 (0.90) 41.53(0.78)" 41.88(0.85)"  0.00*
1-month follow up 43.63 (0.84) 42.87(0.93)" 4350 (0.76)°  0.01*
2-month follow up 43.53 (0.85) 41.88(0.87)" 42.81(0.76)"  0.00*
3-month follow up 43.63 (0.84) 41.83(0.85)" 42.44(0.75)°  0.00*
Baseline: Left (cm.) 43.05 (0.87) 44.86 (1.02) 46.55 (0.97)§ 0.04*
2-week 43.98 (0.88) 42.72 (0.71)" 44.17 (0.88) 0.03*
4-week 43.60 (0.82) 40.97 (0.81)" 42,50 (0.90)°  0.00*
1-month follow up 43.89 (0.86) 43.05 (0.83) 43.91(0.83)"  0.02*
2-month follow up 43.39 (0.85) 42.32 (0.86) 42.86(0.82)"  0.02%
3-month follow up 43.69 (0.82) 42.13 (0.81)" 4222 (0.88)"  0.00*

ANCOVA test, *=P value<0.05, "—the signal indicated significant difference between backrest
without acupressure point and control groups, = the signal indicated significant difference
between backrest with acupressure point and control groups, SEM=standard error of mean, the

positive values denote improvement
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Figure 4.18: Mean of right lateral flexion scores compare between-groups at each time point,

*=P <0.05
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Table 4.12 Mean differences of lateral spinal flexion between baseline and at each time point

measured.

Comparing to

Mean differences (SEM) (Post-used— Pre-used acupressure backrest)

Randomization patients

baseline Control Backrest Acupressure
(n=32) P without P backrest P
acupressure (n=32)
(n=32)

Right (cm.)
2-week -0.17 (0.54) ~ 0.58 1.43 (0.76) 1.00 2.38(0.70) 0.06
4-week -0.59 (0.54)  1.00 3.72 (0.80) 0.00*  4.05(0.88) 0.00*
1-month follow up -1.08 (0.43)  0.25 2.38(0.89) 0.19 2.64(0.80) 0.04*
2-month follow up -0.98 (0.48)  0.76 3.37(0.99) 0.03*  3.69(0.77) 0.00*
3-month follow up -1.08 (0.51)  0.61 3.42(0.99) 0.03*  4.33(1.00) 0.00*

Left (cm.)
2-week -0.94 (0.53)  1.00 1.98 (0.87) 0.44 2.38(0.76) 0.06
4-week -0.55(0.54)  1.00 3.73 (0.89) 0.00*  4.05(0.88) 0.00*
1-month follow up -0.84 (0.42)  0.76 1.65 (0.77) 0.61 2.64(0.80) 0.04*
2-month follow up -0.34(0.57)  1.00 2.38 (0.90) 0.20 3.69 (0.77)  0.00*
3-month follow up -0.64 (0.61) 1.00 2.57(0.78) 0.04*  4.33(1.00) 0.00*

Repeated ANOVA test, *=P value<0.05, SEM=standard error of mean, the positive values denote

improvement
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— Mean difference of right lateral spinal flexion score
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Figure 4.20: Mean differences of right lateral spinal flexion scores between baseline and at each

time point, *=P < (.05, the negative values denotes agreement worse
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Figure 4.21: Mean differences of left lateral spinal flexion scores between baseline and at each

time point, *=P < 0.05, the negative values denotes agreement worse
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4.4.2 Physical performance: Sit-to-stand test

4.4.2.1 Between groups comparison

The backrest without acupressure point was significantly decreased (P = 0.00) of time

when performing the sit-to-stand test when comparing to the backrest with acupressure point

group at 4-week (see Table 4.13). To compare with the control, the acupressure backrest group

showed significant difference at 3-month follow-up (P = 0.03). Means of sit-to-stand scores were

depicted in Figure 4.22.

4.4.2.2 Within groups comparison

The backrest with acupressure point presented significant difference of mean scores for

physical performance at 1- and 3-month follow-up comparing to baseline (P < 0.05). The backrest

without acupressure point group found the significant improvement at every time points with the

exception of the 2-week comparison (P < 0.05). For the control group, there were no significant

changes (P > 0.05) in mean scores for physical performance between baseline and 2-, 4-week, 1-,

2-, and 3-month follow-up (see Table 4.14). Mean differences of sit-to-stand scores were depicted

in Figure 4.23.



Table 4.13 Between groups comparison for sit-to-stand at each point measured.
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Randomization patients Mean (SEM)

Measurement outcome: Control Backrest without Acupressure
sit-to-stand (n=32) acupressure backrest (n=32)

(n=32) P
Baseline (sec.) 12.72 (0.68) 13.15 (0.56) 12.12 (0.67) 0.52
2-week 12.18 (0.65) 11.76 (0.67) 11.13 (0.52) 0.34
4-week 12.45 (0.64) 10.82 (0.68)Jr 11.62 (0.56) ! 0.00*
I-month follow up 12.37 (0.77) 11.28 (0.67) 10.54 (0.56) 0.05
2-month follow up 12.52 (0.76) 11.06 (0.67) 10.68 (0.62) 0.03*
3-month follow up 12.42 (0.77) 11.06 (0.63)" 1020 (0.61)°  0.01%

ANCOVA test, *=P value<0.05, "=the signal indicated significant difference between backrest

without acupressure point and control groups, = the signal indicated significant difference

between backrest with acupressure point and control groups, = the signal indicated significant

difference between backrest with and without acupressure point groups, SEM=standard error of

mean, the positive values denote improvement
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Mean of sit-to-stand score
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Figure 4.22: Mean of sit-to-stand scores compare between-groups at each time point, *=P < (.05

Table 4.14 Mean differences of sit-to-stand between baseline and at each time point measured.

Comparing to baseline

Mean differences (SEM) (Post-used— Pre-used acupressure backrest)

Randomization patients

Control Backrest Acupressure
(n=32) P without P backrest P
acupressure (n=32)
(n=32)

2-week 0.54(0.34) 1.00 1.41 (0.51) 0.15 0.98(0.39) 0.25
4-week 0.27(0.71)  1.00 2.35(0.57) 0.00* 0.49(0.19) 0.25
1-month follow up 0.35(0.43) 1.00 1.89 (0.55) 0.03* 1.58(0.46) 0.03*
2-month follow up 0.20(0.45) 1.00 2.10 (0.60) 0.02* 1.44(0.53) 0.16
3-month follow up 0.30(0.43) 1.00 2.11(0.53) 0.01* 1.91(0.55) 0.02*

Repeated ANOVA test, *=P value < 0.05, SEM=standard error of mean, the positive values

denote improvement
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Figure 4.23: Mean differences of sit-to-stand scores between baseline and at each time point,

*=P < 0.05, the negative values denotes agreement worse

4.5 Preference effects (randomized acupressure backrest vs preferred acupressure backrest)

4.5.1. Between groups comparison

No significant difference was found between the preferred and randomized groups (P >

0.05) with the exception of VAS score (P <0.00) at 1-month (see Table 4.16). Means of sit-to-

stand scores were depicted in Figure 4.24 and 4.25.

4.5.2. Within groups comparison

Changes of the means scores were reported in Table 4.17 and depicted in Figure 4.26 and

4.27. The randomized acupressure backrest group showed the significant improvement of VAS

and RMDQ scores (P<0.05) several time points exception VAS score between baseline to 1

month and RMDQ score baseline to 2 weeks. For preference treatment group, there were
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significant improvements of VAS and RMDQ scores obtained from the participants (P < 0.05).
The mean differences of VAS and RMDQ of acupuncture backrest group reached over the MCIC

(VAS=2; RMDQ=2.5) at several time points

Table 4.15 Baseline characteristics of the study population (preferred and randomized

acupressure backrest groups).

Acupressure backrest patients Mean (SEM)

Randomization (n=32) Preference (n=37) P

Demographic characteristic

Gender (% female) 20(62.5) 31(83.78) 0.05

Age (mean + SEM) 39.81(1.73) 41.46 (1.72) 0.50

Body mass index (kg/mz) 22.64(0.43) 22.10(0.31) 0.31
Outcome measurement

Baseline VAS (0-10cm) 5.19(0.32) 5.37(0.35) 0.71

Baseline RMDQ (0-24) 6.41 (0.62) 6.38 (0.49) 0.78

ANOVA test, SEM=standard error of mean, RMDQ=Roland-Morris disability questionnaire,

VAS=visual analog scale

4.5.3 General comfort test
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Nearly half of participants (47%, 49%) in the backrest groups reported comfortable after

one month period while 19-22% reported pain after use (see Table 4.16). However, no participant

reported the severe adverse effects; some participants reported cramped (n=1), stiff (n=3), numb

(n=2), and sore and tender (n=8) during their work.

4.5.4 Backrest satisfaction

Seventy-five and sixty-five percent of participants in the randomized and preferred

backrest groups, respectively, reported their back pain symptom improved after 1-month. Five

participants appeared to be slightly worsened. However, no report of ‘much worsen’ to ‘worse

than ever was found from participant in the backrest groups (see Table 4.16).

Table 4.16 Between groups comparison for outcomes at each point measured.

Acupressure backrest patients Mean (SEM)

Measurement outcomes Randomization Preference

(n=32) (n=37) P
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Baseline VAS (0-10)
2-week

4-week

I-month follow up
2-month follow up
3-month follow up
Baseline RMDQ (0-24)
2-week

4-week

1-month follow up
2-month follow up

3-month follow up

Comfort test at 4 weeks: n (%)

Comfort (1point-3point)

Uncomfortable (4point-6point)

Pain (7point-11point)
Satisfaction: n (%)
1=Completely recovered
2=Much improved
3=Slightly improved
4=No change
5=Slightly worsened
6=Much worsened

7=Worse than ever

5.19 (0.32)
3.16 (0.34)
2.83 (0.40)
5.16 (0.31)
3.16 (0.34)
2.83 (0.40)
6.41 (0.62)
4.19 (0.63)
3.81(0.72)
3.66(0.34)
3.63 (0.57)
3.38(0.59)

15 (46.88)
10 (31.25)
7(21.88)

0
5(15.63)
19(59.38)
5(15.63)

3(9.38)

0

0

5.37(0.35)
2.84(0.34)
1.96 (0.30)
2.62 (0.35)
2.58 (0.29)
2.55(0.37)
6.38 (0.49)
3.57(0.42)
3.03 (0.48)
2.89 (0.40)
3.00 (0.41)
3.11 (0.44)

18 (48.65)
12 (32.43)
7(18.92)

0
9(24.32)
15(40.54)
11(29.73)
2(5.41)
0
0

0.71
1.00
0.31
0.00*
0.68
1.00
0.78
1.00
1.00
1.00
1.00

1.00

ANCOVA test, *=P value<0.05, SEM=standard error of mean, the positive values denote

improvement
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=—f=Randomized acupressure backrest =ll=Preferred acupressure backrest
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Mean of VAS (0-10 cm)

time
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Figure 4.24: Mean of VAS scores compare between randomized and preferred acupressure

backrest groups at each time point

=#=Randomized acupressure backrest —fil=Preferred acupressure backrest

196

Mean of RMDQ, (1-24)

time

Baseline 2 weeks 4 weeks 1 months 2 months 3 months
Intervention period Follow-up period

Figure 4.25: Mean of RMDQ scores compare between randomized and preferred acupressure

backrest groups at each time point




Table 17 Mean differences of pain and disability between baseline and at each time point

measured.

Comparing to baseline

Acupressure backrest patients

Mean differences (SEM)

(Post-used— Pre-used acupressure backrest)

Randomization Preference
(n=32) P (n=37) P

VAS (0-10)

2-week 2.03 (0.26) 0.00*  2.54(0.36) 0.00*
4-week 2.36 (0.28) 0.00*  3.41(0.38) 0.00*
1-month follow up 0.03 (0.03) 1.00 2.75(0.33) 0.00*
2-month follow up 2.03 (0.26) 0.00*  2.79(0.34) 0.00*
3-month follow up 2.36(0.27) 0.00*  2.82(0.36) 0.00*
RMDQ (0-24)

2-week 2.22(0.71) 0.05 2.81(0.42) 0.00*
4-week 2.59(0.79) 0.04*  3.35(0.50) 0.00*
1-month follow up 2.75(0.78) 0.02*  3.49(0.56) 0.00*
2-month follow up 2.78 (0.62) 0.00*  3.38(0.46) 0.00*
3-month follow up 3.03 (0.67) 0.00*  3.27(0.49) 0.00*

75

Repeated ANOVA test, *=P value<0.05, RMDQ = Roland-Morris disability questionnaire, SEM

= standard error of mean, VAS = visual analog scale, the positive values denote improvement
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Figure 4.26: Mean differences of VAS scores form baseline and each time point,
*=P < (.05, the negative values denotes agreement worse
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Figure 4.27: Mean differences of RMDQ scores form baseline and each time point,

*=P < (.05, the negative values denotes agreement worse



CHAPTER YV

DISCUSSIONS

5.1 Introduction

To our knowledge, this study was the first study investigating the effects of acupressure

backrest in primary and secondary outcome measurements. This study, which was based on

results obtained from chronic low back pain office workers, showed that no significant difference

found when comparing the backrest with and without acupressure point groups at every point

measured in the majority of outcomes (P > 0.05). Otherwise the participants in the backrest with

and without acupressure point groups seemed to have the significant difference compared to the

control in terms of pain, functional disability, spinal mobility, physical performance as well as

well-being at most of the points measured (P < 0.05). For within subject effect, the backrest with

and without acupressure point groups demonstrated significant improvement in the following

outcomes: pain, functional disability, quality of life, spinal mobility and physical performance at

most of the points measured (P < 0.05). Regarding the preference effect, the results indicated that

no significant difference between the randomized and the preference groups in the majority of

outcomes (P > 0.05). For general comfort test, forty-seven and forty-nine percent in randomized

and preferred acupressure backrest groups, respectively, felt comfortable during sitting at work

station for 1-month period. Over half of participants (65-78%) in the backrest groups reported



78

that they had improvement after the use of backrest as a treatment modality for reducing low back

pain symptom.

5.2 Acupressure backrest effects in primary outcome measurements

Main patient-based outcomes for determining the low back pain should include the

following five domains: pain, functional disability, work disability, general well-being, and

patient satisfaction (Waddell, 2000; Bombadier, 2000; Deyo et al., 1998). The visual analog scale

(VAS) is one of the most commonly used to measure pain severity in the previous pain researches

(Jensen, Chen and Brugger, 2003; Price et al., 1994; Langley and Sheppeard, 1985). In this study,

there were significantly differences demonstrable on VAS score among the three experimental

groups (P <0.01) at baseline. Therefore, the analysis of covariance (ANCOVA) was adopted to

adjust the different data of baseline values via covariate method. The result of this study

indicated that the acupressure backrest group showed greater significant decrease of VAS than the

control group (P < 0.05) at several time points. Our result was consistent with the study by Aota

et al. (2007), which demonstrated the use of lumbar support was able to more reduce pain than no

backrest support (P < 0.05). Additionally, the previous research concerning acupressure showed

that acupressure had greater reduction in pain intensity (Matsubara et al., 2011; Wong, Lai and

Tse, 2010; Suen et al., 2007; Chen et al., 2005; Chen and Chen, 2004 Hsieh et al., 2006; Yip and

Tse, 2004).
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The significant improvements of pain were shown in this study. That was comparable to
the previous studies regarding the acupressure treatment (Hsieh et al., 2006, mean changed=2.82;
Yip and Tse, 2004, mean changed=2.49) and quite larger than the other conventional treatments
for LBP (Standaert et al., 2011, motor control exercise=1.4; spinal manipulation=1.3; general
exercise=1.3; back school exercise =0.7). The implication for the acupressure backrest can able to

improve low back pain.

Roland-Morris disability questionnaire (RMDQ) is the instrument to measure whether
such treatment is able to improve low back pain-related disability (Stroud, 2004). It covers to both
physical and mental aspects (Ostelo and de Vet, 2005; Stroud, 2004; Bombadier, 2000; Kopec,
2000; Roland and Fairbank, 2000 Deyo et al., 1998). It was recommended for patients when
evaluating the research and patients in clinic (Deyo et al., 1998; Bombardier, 2000). And many
researches concerning low back pain adopted RMDQ as a primary outcome (Hsieh et al., 2006;
Meng et al., 2003; Jellema et al., 2005; UK BEAM trial team, 2004). For office workers, patients
need to return to work quickly as due to economic burden. They should not stay off work and
were encouraged to do their activities of daily living as soon as possible despite continuing pain
still in order to keep the range of motion and to prevent a risk of complication (Roland et al.,
2002). Therefore, functional disability seems more crucial. The backrest with and without
acupressure point device group showed a significant decrease in disability than the control group
(P <0.01) several time points. Consequently, the both backrest improved functional disability for

office worker with chronic low back pain.
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The significant improvements from baseline were found for disability as well. It has been

shown to be over the MCIC in the backrest groups over time for up to 3 months (mean changed

2.22 to 3.49 of RMDQ score). Comparing the treatment effect to the other studies of acupressure

for low back pain, the change of RMDQ scores aligned with the acupressure studies by Hsieh et

al. (2006; mean changed 5.5 for RMDQ score), which indicated that acupressure was more

effective than other intervention. Compared to other modalities, based on literature review by

Standaert et al. (2011), we found changes of the mean for RMDQ after treatment as follows:

motor control exercise (5.2), spinal manipulation (3.2), general exercise (4.5) and back school

exercise (4.2). Although there were higher reductions of RMDQ score from conventional

treatment, the smaller change in our study could happen in the group of patients who received low

active intervention, such as the acupressure backrest.

5.3 Acupressure backrest effects in secondary outcome measurements

The size of sample in our study was derived from a power calculation which was based

on the key main outcome such as pain and disability. Therefore, most of the secondary outcomes

presented could not reach over the statistical significant difference found in this study.

Firstly, the psychological aspects, it responses often accompany chronic low back pain. It

is reasonable to expect a higher level of fear-avoidance among patients with chronic low back

pain (Grotle et al., 2004). The results of this study found no significant difference among the three
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experimental groups and within groups as well. This was explained in the review by Nakao

(2010) that indicated job stress has been linked arrange of adverse mental health outcome such as

insomnia, depression and anxiety.

The MYMOP?2 is well accepted as a quality of life instrument that is particularly suitable

for assessing the effect of complementary therapies (Chung et al., 2010; Paterson et al., 2005;

Day, 2004; Paterson, 1997; Paterson, 1996). The sensitivity of MYMOP2 was found in the

backrest study. The result indicated that the backrest with and without acupressure could reduce

the MYMOP?2 scores in some points measured. Most of participants favored MYMOP?2 since it

was simple and quick to administer, providing relevant details of patient (Day, 2004; Paterson,

1996). In additional, it can gather the additional information about medication used and other

activities as well as the treatment received which can affect the outcomes (Polus et al., 2011).

Lateral spinal flexion and sit-to-stand test were objective measurements in this study to

assess spinal mobility and physical performance, respectively. Our results demonstrated that

spinal mobility and physical performance showed greater significant decrease among the three

experimental groups which that the two backrests groups found greater increase than the control.

The two physical tests are simple and had been used in the previous LBP researches (Smeets, et

al., 2006; Jonsson et al., 1990). The sit to stand is a common activity that frequently performed

during working at office in the day. Whereas, the lateral spinal flexion might give a better picture

of the spinal mobility (Jonsson et al., 1990). It is often easier to get patients with LBP bend to the

side than forward (Jonsson et al., 1990). Adopted physical performance and spinal mobility could
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help support the clinical (subjective) outcome since a correlation study (Smeets et al., 2006;

Mellin, 1985) was found between increase the range of motion and reduced pain.

5.4 Backrest without acupressure point

The backrest without acupressure point has been investigated in many designs (Aota et

al., 2007; Carcone and Keir, 2007; Shields and Cook, 1992), and some of them demonstrated the

positive effects (Carcone and Keir, 2007; Shields and Cook, 1992). The results of this study

indicated that the effect of backrest with acupressure point and without acupressure point for the

majority of trial outcomes was comparable. Therefore the acupressure point on backrest might be

questionable. Although no evidence provided for the backrest with additional acupressure point

according to the TCM knowledge, a reduction of participants taking/applying medication was

presented in the acupressure backrest group only, during the follow up period. However further

study should be conducted to investigate the specific effect of the backrest with or without the

additional acupressure point. Although the two types of backrest (with and without acupressure

points) were able to improved low back pain symptom among office workers. Only the backrest

with acupressure points indicated the reduction of medication used. Based on the study’s results,

the backrest with acupressure points would be an alternative option for low back pain office

workers who were looking for the chair accessories for their task.

5.5 Preference effects
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Preferences among patients in musculoskeletal trials have been reported by the

Preference Collaborative Review Group (2008) to be associated with treatment effects. Despite

the fact that randomized controlled trials are considered as the most robust method (Verstappen et

al., 2004; Grimshaw et al., 2000), the weak point of randomization was that the patient with weak

preferences to intervention may participate partially or against the study protocol (Preference

Collaborative Review Group, 2008). For this reason, we integrated both designs in this study in

order to indicate the preference effect of the acupressure backrest. Previous studies regarding low

back pain showed that the treatment preference influenced the outcome (Myers et al., 2008;

Johnson et al, 2007; Goldstein et al., 2002). However this study yielded different results which

could be a product of the different types of intervention and the patients’ conditions. Our study

suggested that preference for treatment is not always a powerful factor in treatment effects. These

findings were supported by the studies of Witt et al. (2006; acupuncture for knee pain), Melchart

et al. (2002; acupuncture versus midazolam for gastroscopy) and Bakker et al. (2000; cognitive

therapy for panic disorder).

Since the effects of acupressure related to the magnitude of the pressing force (Wong et

al., 2010; Ming et al., 2002), applying the acupressure backrest, might not provide comfort in the

lumbar area. The general comfort test in this study was applied with a different aim than previous

investigations. Most studies proposed to reduce the amount of discomfort in order to select the

best model of interventions (Groenesteijn et al., 2012; Helander, 2003; Carcone and Keir, 2007;

Beach et al.,, 2003; Vergara and Page, 2002; Vergara and Page, 2000), however this study
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investigated whether the acupressure make much discomfort/unbearable. Our study results

showed less than one-third of participants indicated uncomfortable and pain during the acupoint

pressure. Nonetheless, nearly half of participants (47-49%) in the backrest groups reported

comfortable feeling (after getting used to it). Moreover the levels of satisfaction for treatment

cure were quite positive (64-75%) and the clinically important change of treatment was

demonstrated by 14 participants (20.29%) after the acupressure backrest use. Therefore it could

be said that most of them perceived our acupressure backrest as satisfactory.

5.6 Mechanism

Previous studies which attempted to improve sitting posture demonstrated that the use of

backrest with lumbar support was able to improve low back pain symptoms more than not using a

backrest (P < 0.05) (Makhsous et al., 2009; Aota et al., 2007; Carcone and Keir, 2007). Sitting

with lumbar support resulted in reduced sitting load on the lumbar spine and reduced lumbar

muscular activity, which may potentially reduce sitting-related low back pain (Makhsous et al.,

2009). To utilize acupressure as a treatment modality for office workers who engage in prolonged

sitting, the newest acupressure backrest had been proposed. The acupressure device is adjustable

to individual users at the exact spinal level and also the distance from midline. According to

traditional Chinese medicine (TCM), possible explanations for the effectiveness of the

acupressure point device for low back pain was to improved yin-yang balance, relaxed muscles,
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and improved back pain (Kaptchuk, 2002; Filshie and White, 1998; Macpherson, 1992). Also,

lumbar pain is said to be caused by eigther external trauma, or by internal deficiency of

antipathogenic vital energy (Qi) and external invasion by wind-cold or cold-damp, resulting in

obstruction of Qi and blood in the meridians (Macpherson, 1992). Applying pressure at UB 23

and UB25 can tonify the Qi energy, invigorate blood supply in the back area (Shu points)

(Kaptchuk, 2002; Filshie and White, 1998; Macpherson, 1992), strengthen the kidneys, benefits

the essence and strengthen the lower back (Focks, 2008).

5.7 Strengths, limitation and future study

This study was conducted under the pragmatic trial design which aimed for a flexible

approach to see whether the intervention works, without trying to answer how or why. Most

clinical trials applied this type of design for evaluating an intervention as it is used in normal

practice (Macpherson, 2004). The participants in this study were allowed to use medication as

prescribed. Advices for low back pain were also provided during the period of treatment and

follow-ups. This study’s results can answer whether the low back pain condition of participants

exposed to the acupressure backrest were better than the participants who were not. Furthermore,

the outcome measurements in this trial was comprehensive and was recommended used for

evaluating low back pain patients (Bombardier, 2000; Deyo et al., 1998) such as pain (VAS),
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functional disability (RMDQ), psychological aspect (fear-avoidance beliefs questionnaire),

quality of life (MYMOP 2), and satisfaction (Global perceived effect).

This is the first study which applied the specific lumbar backrest with stimulating

acupuncture point in the lumbar region, resulting in improved pain, functional disability, spinal

mobility, physical performance and general well-being at several time points. Otherwise we

investigated the patient preference to confirm treatment effects of such outcomes in the

randomized group. Admittedly, there were some study limitations. The baselines were significant,

that should be considered when interpreting these results. Future study should be conducted using

a randomized block design in order to equalize across the three arms. (Verstappen et al., 2004).

Moreover, patient and therapist blinded methods are impossible for this design, while an assessor

blinded method could be considered using the objective outcome measure. Also, the follow-ups

should be extended up to 1 year in order to determine the prolonged effect of treatment

intervention for low back pain patient (Rubinstein et al, 2011; Busanich and Verscheure, 2006;

Furlan et al., 2005).



CHAPTER VI

CONCLUSION

This study, which was based on results obtained from chronic low back pain office
workers, showed that no significant difference found when comparing the backrest with and
without acupressure point groups at every point measured in the majority of outcomes (P > 0.05).
Otherwise the participants in the backrest with and without acupressure point groups seemed to
have the significant difference compared to the control in terms of pain, functional disability,
spinal mobility, physical performance as well as well-being at most of the points measured (P <
0.05). While a reduction of participants taking medication was presented in the acupressure
backrest group only at 4 weeks, 2 and 3 months follow-up period. For within subject effect, the
backrest with and without acupressure point groups demonstrated significant improvement in the
following outcomes: pain, functional disability, quality of life, spinal mobility and physical
performance at most of the points measured (P < 0.05). Regarding the preference effect, the
results indicated that no significant difference between the randomized and the preference groups
in the majority of outcomes (P > 0.05). For general comfort test, forty-seven and forty-nine
percent in randomized and preferred acupressure backrest groups, respectively, felt comfortable

during sitting at work station for 1-month period. Over half of participants (65-78%) in the
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backrest groups reported that they had improvement after the use of backrest as a treatment

modality for reducing low back pain symptom.

This study has provided new insight into the use of backrests as treatment for office

workers suffering from low back pain. Although the two types of backrest (with and without

acupressure points) were able to improved low back pain symptom among office workers. only

the backrest with acupressure points indicated the reduction of medication used. Based on the

study’s results, the backrest with acupressure points would be an alternative option for LBP office

workers who were looking for the chair accessories for their task. Additionally, preference was

not a powerful moderator to the significant treatment effect in the use of acupressure backrest.
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APPENDIX D

ADVERTISMENT FOR PARTICIPANTION
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APPENDIX E

3y EXAMPLE PERMITTION FORM I (CHULALONGKORN UNIVERSITY)
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APPENDIX F
EXAMPLE PERMITTION FORM II
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APPENDIX G
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APPENDIX H
SUBJECTIVE OUTCOME MEASUREMENTS (QUESTIONNAIRE)

1. Visual analog scale (VAS)
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2. Roland-Morris disability questionnaire (RMDQ)
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3. Fear-avoidance belief
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4. Measure Yourself Medical Outcome Profile2 (MYMOP2)
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5. General comfort test
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6. Global perceived effect
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