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CHAPTER |

INTRODUCTION

1.1 Background and rationale

The 1-year prevalence rate of low back pain (LBP) in office workers is

approximately 34-51% (Janwantanakakul et al., 2008; Ayanniyi, Ukpai, and Adeniyi,

2010) while the 1-year incidence rate is 23% (Juul-Kristensen et al., 2004). A significant

portion of patients with LBP has developed chronicity and disability (Henschke et al.,

2008; Costa et al., 2009). The economic consequences of treating chronic and disabling

LBP are substantial. In the United States, the total cost of LBP in 2006 exceeded 100

billion US dollars (Katz, 2006), whereas in the Netherlands the total cost of LBP in 2007

was estimated at 3.5 billion euros (Lambeek et al., 2011).

It is well documented that psychosocial factors have an influence on LBP,

disability, and persistent symptoms (Manchikanti et al., 2003; Hill and Fritz, 2011).

Psychological stress has been shown to exacerbate pain in women with chronic pain,

such as fibromyalgia syndrome (Davis, Zautra, and Reich, 2001). Maladaptive pain

cognitions, such as pain catastrophizing, causes fear of movement, which in turn

contributes to activity avoidance and functional disability (Leeuw et al., 2007).

Epidemiological literature suggests that depression is a strong prognostic factor for

persistent LBP (Croft, Dunn, and Raspe, 2006).



Religion/spirituality is often used by a number of patients as a resource to cope
with pain (Ashby and Lenhart, 1994; Rippentrop et al., 2005). There are several possible
mechanisms in which religion/spirituality can positively influence health, including
enhanced social support, better health behaviors, and positive psychological states
(Oman and Thoresen, 2002). A few studies have established a relationship between
Christianity and physical and mental health outcomes among chronic pain patients
(Smith, McCullough, and Poll, 2003; Baetz et al., 2004; Rippentrop et al., 2005; Baetz
and Bowen, 2008). Baetz and Bowen (2008) found that chronic pain and fatigue
sufferers who were both religious and spiritual were more likely to have better
psychological well-being and use positive coping strategies than non-religious and non-
spiritual sufferers. Studies have shown that high religiousness was associated with low
levels of depressive symptoms (Smith et al., 2003; Baetz et al., 2004). However,
Rippentrop et al. (2005) found an inverse association between private religious practice
and physical health outcomes in patients with chronic musculoskeletal pain.

Buddhism is one of the major religions in the world with most Buddhists living in
Asia, particularly in the East and South-East Asia regions. According to the National
Statistical Office, 94.2% of the Thai population is Buddhist (113N UATRUUSTENE, 2552:
@ﬂuimi). Buddhism is a system of teaching aiming to eradicate the ultimate problem of
mental suffering in life. Its teachings emphasizes the use of one’s own wisdom to attain

the objective truth of nature and completely eliminate the origin of mental distress so that



the mind can be released once and for all from suffering. Buddhism preaches that
nature is a causally and conditionally interdependent system of phenomena, including
the mind and body of man (WsEWIUNANNNTHI, 2553).

Religious beliefs and practice of Buddhism may influence the psychosocial
factors and thereby disability through three possible mechanisms: the principle of
Buddhism, religion coping and mindfulness meditation. One of the fundamental
principles of Buddhism is the Four Noble Truths (attempting to discover cause and
effect). Thus, patients with chronic LBP, who possess high levels of belief and practice
of Buddhism (i.e. the Four Noble Truths), may have less maladaptive pain cognitions
(i.e. fear-avoidance beliefs) and psychological distress (i.e. stress and depression),
subsequently reducing the fear-avoidance behavior and disability attributed to LBP. In
addition, disability level may decrease in those with strong religious beliefs and practice
through the religion coping, which is the use of cognitive or behavioral strategies that
are based on religious beliefs or practices (Abraido-Lanza, Vasquez, and Echeverria,
2004). Previous studies showed that religion coping was directly related to
psychological well-being (Baetz and Bowen, 2008). Lastly, mindfulness meditation,
which is the practice of paying attention, on purpose, moment-to-moment, in the way
that is non-judgmental and non-reactive, may reduce the fear-avoidance beliefs and
thereby disability (Rosenzweig et al. 2010). Studies regarding the effect of mindfulness

meditation on musculoskeletal disorders showed that mindfulness meditation reduced



pain and improved physical and psychological function in patients with musculoskeletal

disorders (Rosenzweig et al. 2010).

To date, there has been no study on the effect of religious beliefs and practices of

Buddhism on physical and mental health outcomes in chronic musculoskeletal patients,

whose physical health is closely related to their psychosocial condition, such as chronic

LBP patients. The purpose of this study was to examine the association between the

religious beliefs and practices of Buddhism and disability and psychological stress in

office workers with chronic LBP.

1.2 Objectives

1. To determine the relationship between religious beliefs and practices of

Buddhism and disability in office workers with chronic LBP.

2. To determine the relationship between religious beliefs and practices of

Buddhism and psychological stress in office workers with chronic LBP.

1.3 Hypothesis

1. There is a negative relationship between religious beliefs and practices of

Buddhism and disability in office workers with chronic LBP.

2. There is a negative relationship between religious beliefs and practices of

Buddhism and psychological stress in office workers with chronic LBP.



1.4 Scope of the study

A convenient sample of office workers from workplaces in Bangkok, Prachinburi

and Singburi provinces, Thailand, who met the inclusion criteria, were invited to

participate in the study.

1.5 Brief method

A survey using a self-administered questionnaire was conducted in convenient

samples of office workers. A questionnaire, together with an invitation letter and

information about the study, was distributed to each office worker by hand and the

researcher returned to collect the completed questionnaire after 45 minutes. Saliva

samples were collected from a randomly selected sub-sample of respondents. The

salivary sample was collected on Wednesday using a salivary sample set provided.

Participants collected two saliva samples: at awakening and 30 min after awakening.



1.6 Conceptual Framework

INJURY
DISUSE
DEPRESSION
RECOVER
DISABILITY
AVOIDANCE T
HYPERVIGILANCE PAIN EXPERIENCE CONFRONTATION

t Buddhism
PAIN-RELATED FEAR \
N
NO FEAR

PAIN CATASTHOPHIZING
t O
NEGATIVE AFFECTIVITY
THREATENING ILLNESS INFORMATION

Influence through:
# The fundamental principles of Buddhism
# Religion coping

® Mindfulness meditation

Figure 1.1 Conceptual framework

1.7 Advantage of the study

Information obtained from the present study would be useful for developing

suitable preventive and intervention measures to reduce disability due to LBP in office

workers.



CHAPTER I

LITERATURE REVIEW

2.1 Introduction

This chapter summaries knowledge about the definition of LBP, office workers and
disability, prevalence and incidence of LBP in office workers, the fear avoidance beliefs
model, potential confounders for disability attributed to LBP, the relationship between
psychological stress and LBP as well as between salivary cortisol and psychosocial
factors, the effect of religion and spirituality on health outcomes, the effect of Buddhism
on health outcomes, and literature regarding the association between religious beliefs

and practices and musculoskeletal disorders.

2.2 Definition of low back pain

LBP is usually defined as pain and discomfort localized between the 12" rib and
the inferior gluteal folds, with or without radiation to the lower extremities (van Tulder
Koes, and Bombardier, 2002; Krismer and van Tulder, 2007). LBP is commonly
classified based on either the cause of symptoms or the duration of symptoms.

The cause of LBP is typically divided into two groups: ‘specific’ and ‘non-specific’
LBP. The term ‘specific LBP’ is used to define known pathological change of spine such

as herniated nucleus pulposus (HNP), infection, tumor, osteoporosis, inflammation,



fracture or rheumatoid arthritis. ‘Non-specific LBP’ is the most common type of LBP with

about 90% of all LBP patients falling into this category. Non-specific LBP is LBP with no

specific problem or disease that can be identified as to the cause of the pain (van

Tulder et al., 2002).

Regarding the duration of symptoms, LBP can be divided into 3 groups: acute,

subacute and chronic LBP. Acute LBP occurs suddenly after a period of a minimum of 6

months without LBP and lasts for less than 6 weeks. Subacute LBP is LBP lasting

between 6 weeks and 3 months. Chronic LBP is LBP with the lasting duration of more

than 3 months or occurs episodically within @ 6 month period (Krismer and van Tulder,

2007).

2.3 Definition of office workers

[Jmker et al. (2006) defined office workers as people who main tasks are

computer use, participation in meetings, giving presentations, reading and phoning.

Since office workers usually work with computer, this study considers those working with

computer as a subgroup of office worker population.

2.4 Prevalence and incidence of low back pain in office workers

In Thailand, the annual prevalence of self-reported LBP attributed to work was

34% (Janwantanakul et al., 2008). A study in Southwest Nigeria found that 38% - 51% of



office workers reported LBP in the previous 12 months (Omokhodion and Sanya, 2003;

Ayanniyi et al., 2010) while 20% of them had LBP at the time of survey (Omokhodion and

Sanya, 2003). A study in Greek found that 33% of office workers suffered from LBP at

the time of survey and 38% and 42% of them experienced LBP in the previous 1 and 2

years, respectively. Sixty-two percents of office workers reported at least one LBP

episode in their lifetime (Spyropoulos et al., 2007). Ayanniyi et al. (2010) found that

computer users had significantly higher prevalence of self reported musculoskeletal

symptoms (including LBP) than non computer users over the past 7 days and during the

past 12 months. Juul-Kristensen et al. (2004) conducted a 1-year pospective cohort

study on 3361 office workers and found 23% had new onset of LBP symptoms.

2.5 Definition of disability

Disability is an umbrella term, which refers to impairments at the body level,

activity limitations and participation restrictions (WHQO, 2001: online; Weigl et al., 2007).

Impairment is defined as a problem in body function or structure. Activity limitation is

defined as difficulty encountered by an individual in executing a task or activity.

Participation restriction is a problem experienced by an individual in involvement in life

situations (WHQO, 2001: online; Leonardi et al., 2006). The disability term is a multi-

dimensional construct. It includes a range of aspects at body, individual and society
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levels, such as from self-care to work efficiency, from walking around the house to being

able to travel or playing in sport and from leisure activities to voting.

The disability process initiated by health condition is influenced by the contextual

factors. The contextual factors are the complete background of an individual’s life and

living situation (Weigl et al., 2007). The contextual factor can be divided into two factors:

environmental and personal factors. The environmental factors are defined as the

external influences on functioning and disability, including the physical, social and

attitudinal environment, in which people live and conduct their lives (Yaruss and Quesal,

2004). The personal factors are an individual’s particular background and living situation

and comprise features that are not part of a health condition, i.e. gender, age, race,

fitness, lifestyle, habits and social background (Weigl et al., 2007). The influence of both

environmental and personal factors can be either positive or negative and, therefore,

can either facilitate or hinder performance (Yaruss and Quesal, 2004; Weigl et al., 2007).

Thus, understanding both an individual’s health and the contextual factors of that

individual is important for designing measures to reduce disabilities (Leonardi et al.,

2006).

2.6 Fear-avoidance beliefs model

The fear-avoidance model is a cognitive-behavioral model that explains why a

group of acute LBP patients develop a chronic LBP (Figure 2.1). When acute pain is
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perceived as non-threatening, patients are likely to maintain engagement in daily

activities and consequently recovery is promoted (Leeuw et al., 2007). On the other

hand, pain catastrophizing, which is negative appraisals about pain, leads to pain-

related fear, avoidance behaviors and hyper-vigilance to bodily sensation. Avoidance of

daily activities results in immediately functional disability (Vlaeyen and Linton, 2000).

Persistent avoidance and physical inactivity result in both physical disability (e.g. loss of

mobility, muscle strength and physical fitness) and poor psychological functioning (e.qg.

loss of self-esteem, anxiety and depression) (Vlaeyen and Crombez, 1999). The long-

term consequences of disuse, depression and disability may subsequently lead to lower

pain threshold (Leeuw et al., 2007).

INJURY
DISUSE
DEPRESSION
RECOVER
DISABILITY
AVOIDANCE T
HYPERVIGILANCE PAIN EXPERIENCE CONFRONTATION

PAIN-RELATED FEAR A

PAIN CATASTHOPHIZING

f

NEGATIVE AFFECTIVITY
THREATENING ILLNESS INFORMATION

NO FEAR

Figure 2.1 The fear-avoidance model (Vlaeyen and Linton, 2000)
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2.7 Potential confounders for disability attributed to low back pain

Based on literature review, potential confounders for disability attributed to LBP

can be divided into 4 groups: individual, psychosocial, work-related and health-state-

related factors (Enthoven et al., 2006).

2.7.1 Individual factors

a) Age

Studies showed that people with older age had more disability (Grotle et al.,

2004; Shaw et al., 2005; Verbunt et al., 2005; Turner et al., 2006; Jensen, Nielsen, and

Stengaard-Pedersen, 2010). Verbunt el al. (2005) found that older age appeared to be

the most disabling factor in patients with sub-acute LBP. Jensen et al. (2010) studied in

sick-listed LBP patients and found that older workers became disabled more than

younger workers. Contrary, Enthoven et al. (2006) found that age was not a predictive

factor for disability at 5-year follow-up in a working population of patients with LBP

treated in primary care. Delayed recovery among older workers may relate to diminished

work capacity, greater severity of injury, longer recuperation periods, medical co

morbidity, and age discrimination (Shaw et al., 2005).
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b) Gender

Several studies indicated that disability attributed to LBP were more

common among women than men (Verbunt et al., 2003; Enthoven et al., 2006; Grotle et

al., 2004; Shaw et al., 2005). Grotle et al. (2004) found that females with chronic LBP

patients had significantly higher disability than male counterparts. Enthoven et al. (2006)

found that being a woman was a predictive factor for disability at 5-year follow-up in a

working population, who sought care for LBP from general practitioners. Contrary,

Jensen et al. (2010) reported that gender was not a predictive factor for disability at 1

year follow-up in sick-listed LBP patients. The effect of gender on disability level may

relate to discrepancy about average daily physical activity level between females and

males (Enthoven et al., 2006). Macfarlane et al. (1999) found that male patients with a

higher than average level of physical activity were associated with early improvement of

LBP symptom. In addition, evidence shows that lower level of physical activity was a

predictive factor for persistent disabling back pain 1 year after consultation (Thomas et

al., 1999).

c) Socioeconomic status

The effect of socioeconomic status on disability attributed to LBP is still

controversial. Socioeconomic status is indicated by annual household income, wage

and years of education. Tait et al. (2006) studied in claimants who filed low back injury



14

claim and found indirect association between socioeconomic status and disability level.

The authors also indicated that the effects of socioeconomic status on disability were

entirely indirect, mediated by diagnosis/surgery and medical cost. Contrary, Jensen et

al. (2010) studied in sick-listed LBP patients and found that personal income and

education were not predictive factors for disability at 1-year follow-up.

d) Exercise

Studies showed that people who performed lower exercise intensity or less

frequently had higher disability. Enthoven et al. (2006) found that having low exercise

intensity was predictive for disability at the 5-year follow-up in a working population who

sought care for LBP from general practitioners. Jensen et al. (2010) studied in sick-listed

LBP patients and found that workers who performed a few hours of light exercise a week

or no exercise at all had higher disability level than those who did vigorous or regular

exercise. Exercise is one of the most important non-surgical interventions for LBP and

may also prevent LBP. Exercise intervention was found to be effective in reducing pain,

increasing level of function and reducing days off work, as compared with usual care

(Jensen et al., 2010).
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e) Smoking habit

Studies showed that smokers had more disability than non-smokers (Grotle

et al., 2004; Shaw et al., 2005; Dionne et al., 2007; Jensen et al., 2010). Jensen et al.

(2010) studied in sick-listed LBP patients and found that regular or ever smokers had

higher disability level than non-smokers. Dionne et al. (2007) indicated that cigarette

smoking was a risk factor for persistence of back-related disability at 2-year after a

medical consultation in primary care. Contrary, Du Bois et al. (2009) found that smoking

was not a risk factor for sickness absent for more than 3 months in workers applying for

compensation benefit because of LBP. The plausible mechanism for the association

between smoking and disability may relate to reduced blood supply to vertebral

structures caused by smoking. Such change would make the spine more susceptible to

mechanical stress (Dionne et al., 2007).

2.7.2 Psychosocial factors

Disability has been viewed as complex, multidimensional developmental

processes. Several authors have supported theory that psychological factors play a very

important role in development and maintenance of disability, while personal factors (i.e.

gender, age) and health-related factors (i.e. range of motion, nerve tension evaluated by

Straight Leg Raising test, pain intensity and general health) are of little prognostic value

in predicting the transition to chronicity (Fritz et al., 2001; Grotle et al., 2004; Schultz et



16

al., 2004; Chou and Shekelle, 2010). Psychosocial factors include fear-avoidance

beliefs, depression, anxiety, functional self efficacy, passive coping, expectation of

treatment or recovery and expectation to return to work.

a) Fear-avoidance beliefs

Fear-avoidance beliefs refer to the avoidance of movements or activities

due to fear of reactive responses, which may subsequently increase pain and suffering

(Fritz et al., 2001; Verbunt et al., 2003). Four factors have been identified as influencing

fear-avoidance beliefs: previous stressful life events, personal pain coping strategies,

prior pain experiences and personality (Fritz et al., 2001).

Several studies found that fear-avoidance beliefs was the most important

cognitive factor affecting the development of chronic disability in LBP patients (Fritz et

al.,, 2001; Grotle et al., 2004; George, Fritz, and McNeil, 2006; Turner et al., 2006;

Jensen et al., 2010). Fritz et al. (2001) found that fear-avoidance beliefs were significant

predictors of 4-week disability and work status, even after controlling for initial level of

pain intensity, physical impairment, disability and type of treatment. The authors added

that fear-avoidance beliefs were the most importance factor in determining the transition

from acute to chronic LBP. Grotle et al. (2004) found that the levels of fear-avoidance

beliefs in patients with acute LBP were significantly lower than among patients with

chronic LBP. Fear-avoidance beliefs were also significantly associated with activity
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limitations and work loss, after adjusting for sociodemographic, pain and clinical

variables. Turner et al. (2006) studied patients with work-related LBP and found that

patients with higher level of fear-avoidance beliefs were 4.6 times less likely to return to

work at 6-month follow-up than patients with lower score.

b) Depression

Depression has been found to associate with disability level in LBP patients

(Fritz et al., 2001; Woby et al., 2007; Tucer et al., 2009). Fritz et al. (2001) reported the

positive relationship between depression and disability in patients with acute LBP. Woby

et al. (2007) studied in chronic LBP patients presenting for physical therapy and found

that patients with higher levels of depression was related to higher level of disability.

Tucer et al. (2009) found that disability level was positively correlated depression in

Turkish LBP patients. However, Shaw et al. (2005) found that depression was not a

predictive factor for functional limitation at 1-month follow-up in acute of occupational

LBP. Depression is a condition that worsens the prognosis of LBP and its poorly

recognized and treated in these patients (Harris, 1999).
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c) Anxiety
Studies regarding the association between anxiety and disability are scare.
Jensen et al. (2010) found that higher anxiety was the predictive factor for disability in 1-

year follow-up in sick-listed LBP patients.

d) Functional self efficacy

Evidence shows a strong association between functional self efficacy and

disability (Woby et al., 2007). Functional self efficacy refers to the confidence that a

person has in their ability to successfully accomplish certain functional activity. The

results of study in chronic LBP patients presenting for physical therapy showed that

higher level of functional self efficacy was related to higher level of disability (Woby et

al., 2007).

e) Passive coping

Evidence shows a strong association between passive coping and disability
(Mercado et al., 2005). A passive coping behavior refers to giving responsibility for pain
management to an outside source or allowing other areas of life to be adversely affected
by pain. On the other hand, active coping involves strategies requiring a person to take
responsibility for pain management and making attempts to control pain or to function.

Mercado et al. (2005) assessed whether active and passive coping strategies could
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predict the development of disability in participants with neck and back pain. The result

showed that active coping was not found to be a significant risk factor for neck and

back pain. In contrast, passive coping predicted the development of disability in

patients with neck and back pain. The authors found that participants, who reported a

moderate and high level of passive coping, were 5.2 and 6.8 times more likely to

develop disability than those reporting a low level of passive coping.

f) Expectation of treatment or recovery

Studies showed that people, who had lower expectation of treatment or

recovery, had higher disability (Schultz et al., 2004; Enthoven et al., 2006; Turner et al.,

2006). Schultz et al. (2004) found that positive expectations of recovery were associated

with pain reduction and enhancement of functional status. Turner et al. (2006) reported

that patients with occupational LBP, who had higher expectation of treatment, returned

to work faster than those with lower expectation of treatment.

2.7.3 Work-related factors
a) Compensation claim

The effect of compensation claim on disability attributed to LBP is still

controversial. Jensen et al. (2010) studied in sick-listed LBP patients and found that

workers, who got compensation claim, became disabled more than those who did not



20

get compensation claim. Schultz et al. (2004) studied work-related LBP patients and

found that receiving compensation claim was predictive of disability and return to work.

Contrary, Dionne et al. (2007) studied in workers who consulted in primary care settings

for back pain and found that workers, who received compensation claim, had 39%

greater chance to return to work within 2 years compared to those who did not receive

compensation claim.

b) Physical job demand

Studies showed that people, who had higher physical job demand, had

higher disability (Shaw et al., 2005; Du Bois et al., 2009). Shaw et al. (2005) studied in

patients with acute occupational LBP and found that higher physical job demand was a

predicting factor for disability at 1-month follow-up. Du Bois et al. (2009) found that blue-

collar workers were 2.3 times less likely to resume work within 3-months after start of

sick leave than white-collar workers.

2.7.4 Health-state-related factors
a) Radiation of pain
The effect of pain radiation on disability attributed to LBP is still

controversial. Grotle et al. (2004) found that pain radiation was associated with disability

in patients with acute LBP. Du Bois et al. (2009) found that workers, who applied for
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compensation benefit because of LBP and had leg pain, were 1.5 times less likely to

resume work at 3 months after start of sick leave. Contrary, several previous studies

found no association between pain radiation and disability (Shaw et al., 2005; Enthoven

et al., 2006; Jensen et al., 2010). Shaw et al. (2005) studied in patients with acute

occupational LBP and found that pain radiation was not a predicting factor for disability

at 1-month follow-up. Similarly, Jensen et al. (2010) found that radiculopathy was not a

predicting factor for disability at 1-year follow-up in sick-listed LBP patients.

b) Pain intensity

Several studies showed a strong relationship between pain intensity and

disability, especially in acute and sub-acute LBP (Fritz et al., 2001; Grotle et al., 2004;

Verbunt et al., 2005; George et al., 2006; Woby et al., 2007). Shaw et al. (2005) and

Turner et al. (2006) found that pain intensity was a predicting factor for disability and

return-to-work at 1-year and 6-month follow-up, respectively. Jensen et al (2010) studied

in sick-listed LBP patients and found that patients with higher pain intensity had higher

disability at 1-year follow-up. In LBP, pain is a necessary but insufficient condition for

chronic disability. In fact, not all individuals suffering from chronic pain become

chronically disabled. However, those who evolve towards chronic disability report more

intense pain over time, and more intense pain than those who remain functional

(Truchon, 2001).
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c¢) Duration of current episode

Studies showed that people who had long duration of LBP episode had

higher disability (Enthoven et al., 2006; Dionne et al., 2007; Du Bois et al., 2009).

Enthoven et al. (2006) studied in a working population who sought care for LBP from

general practitioners and found that longer duration of current LBP episode was

predictive for disability at 1 and 5-year follow-up. Du Bois et al. (2009) found that worker,

who applied for compensation benefit because of LBP and had persistent symptoms for

more than 12 weeks, were 2.3 times less likely to resume work at 3-months after start of

sick leave. Contrary, Jensen et al. (2010) found that duration of current LBP episode was

not predictive for disability at 1-year follow-up in sick-listed LBP patients. Authors of

previous studies did not provide the explanation of such a relationship (Enthoven et al.,

2006; Dionne et al., 2007; Du Bois et al., 2009).

d) General health

Studies showed that people who had poorer general health experienced

more disability (Schultz et al., 2004; Enthoven et al., 2006; Turner et al., 2006; Jensen et

al., 2010). Schultz et al. (2004) found that general health status was a predictive factor

for return to work at 3-month in patients with subacute and chronic LBP (measured by

SF-36). Turner et al. (2006) studied patients with work-related LBP found that workers

who had good general health status (measured by SF-36) had higher chance to return
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to work at 6 months follow up. Authors of previous studies did not provide the

explanation of such a relationship (Schultz et al., 2004; Enthoven et al., 2006; Turner et

al., 2006; Jensen et al., 2010).

2.8 Relationship between psychological stress and low back pain

Psychological stress has an influence on LBP and is risk of developing chronic

disability. Astfalck et al. (2010) investigated whether differences exist between the

adolescents with non-specific chronic LBP and non pain groups, based on physical and

psychosocial factors. The results revealed that adolescents with non-specific chronic

LBP experienced more stressful events in the previous 2 years than non pain groups.

Diepenmaat et al. (2006) investigated the relationship between low back pain and stress

in Dutch adolescents and found that the stress experienced was associated with low

back pain. Hall et al. (2011) investigated the causal relationship between pain and

disability via psychological distress (and its components depression, stress, and

anxiety) by using mediation path analysis in patients with subacute LBP. The result

suggested that approximately 30% of the relationship between subacute pain and later

disability is dependent on the level of patients’ psychological distress. The authors also

suggested that symptoms of depression and stress were present as early as 6 weeks

after the onset of pain and played a role in developing chronicity by 12 weeks. Literature
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review suggests that personal stress was prognostic factor for chronic disability in

occupational LBP patients (Shaw, Pransky, and Fitzgerald, 2001).

2.9 Relationship between salivary cortisol and psychosocial factors

Salivary cortisol is routinely used as a biomarker of psychological stress and

related mental or physical diseases. Most studies consider salivary cortisol levels a

reliable measure of hypothalamus-pituitary-adrenal (HPA) axis adaptation to stress

(Hellhammer, Wust, and Kudielka, 2009). The activation of HPA axis causes an increase

in cortisol secretion from adrenal cortex (Rohleder et al., 2007). The activity of the HPA

axis may play a predominant role in the association between psychological variables

and chronicity of pain. Literature suggests that the integrated volume of cortisol released

over the waking period is positively associated with job stress and general life stress but

is negatively associated with fatigue, burnout or exhaustion (Chida and Steptoe, 2009).

The relationship between the HPA axis activity and stress, depression, and fatigue has

been examined extensively (Sudhaus et al.,, 2009). In addition, salivary cortisol

concentrations are highly correlated to serum unbound cortisol concentration in plasma

and serum (Hellhammer et al., 2009; Rohleder et al., 2007).
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2.10 Effect of religion and spirituality on health outcomes

There are several possible mechanisms in which religion/spirituality can positively

influence health, including enhanced social support, better health behaviors, and

positive psychological states (Oman and Thoresen, 2002). High levels of perceived

social support can reduce pain severity in patients with chronic pain (Taylor et al.,

2011). In a study that used the Social Functioning Scale to measure social support,

adults with sickle cell disease, who were asymptomatic, had stronger social support

networks (Barrett et al., 1988). It might be the case that religious people are healthier

owing to the fact that they engage in more healthy behaviors. For example, Mormons

and Seventh Day Adventists are taught to abstain from drinking caffeinated beverages

or smoking products containing tobacco. In addition, being religious in both practice

and belief may lead to regularity in lifestyle, which translates into healthier patterns of

living (Musick et al., 2000). Religion and spirituality may benefit patients’ physical health

through its positive effects on their mental health (Koenig 2004). Coleman et al (2011)

demonstrated that lower levels of spiritual belief was associated with higher levels of

depression, the latter attributable in large part to higher morbidity and disability rates,

among older people in Bulgaria and Romania.

Literature review suggests that spiritual and religious coping strategies (e.g. use

of prayer, attending religious services, seeking counsel from clergy, reading the Bible,

listening to spiritual/religious programs and music) are important aspects of chronic pain
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management (Taylor et al., 2011). The term religious coping refers to “the dependence

on religious belief or activity to help manage emotional stress or physical discomfort”

(Koenig, 1994: cited in Dunn and Horgas, 2004). Theoretically, patients with chronic

pain may benefit from religion coping through various pathways. Firstly, religion is

hypothesized to enhance a sense of control over stressful event. For example, prayer is

a way of gaining strength to tolerate hardship (Abraido-Lanza et al., 2004). Secondly,

religion/spirituality may reduce the impact of pain by reducing stress, distracting from

pain, acting as a form of support and providing social interaction (Wachholtz, Pearce,

and Koenig, 2007). Lastly, religious coping may assist people in overcoming internal

barriers, which lead an individual to positive health behaviors (Oman and Thoresen,

2002).

Evidence suggests that religious/spiritual beliefs and practices may impact

cognitive and emotional processes, which then influence biological mechanisms,

thereby directly impacting pain (Rippentrop et al, 2005). Using functional magnetic

resonance imaging, Wiech et al (2009) showed that religious believers (Catholics) were

able to down-regulate the perceived intensity of a noxious stimulation when they are

presented with a religious image, whereas non-religious control subjects did not show a

modulation of pain during presentation of either religious connotations or non-religious

pictures.
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2.11 Effect of Buddhism on health outcomes

Evidence suggests that Buddhism can influence psychological and physical

health outcomes through three possible mechanisms: improve health behaviors, positive

psychological states and mindfulness. Chamratrithirong et al. (2010) investigated the

influences of a family’s spiritual beliefs and practices of Buddhism on substance use

and sexual risk behaviors among young adolescents 13-14 years old in Bangkok,

Thailand. The results revealed that parent spiritual beliefs significantly and positively

influenced teen spiritual beliefs, which sequentially are related to teen spiritual

practices. In turn, teen spiritual practices reduced significantly the chance of teen

alcohol, tobacco and drug use.

Previous studies indicated that counseling as a basis from Buddhist principles has

the potential to benefit patients with emotional anxiety-based problems (Rungreangkulkij

and Wongtakee, 2008) and depressive symptoms (Rungreangkulkij, Wongtakee, and

Thongyot, 2011). One of the widely known principles of Buddhism is the Four Noble

Truths (concerning the nature and cessation of suffering) including the Eight-Fold Path

of Enlightenment, which leads individuals toward the end of suffering (Chamratrithirong

et al.,, 2010). Research clearly shows a distinct body-mind connection, i.e. body

responds to internal thoughts and feelings by means of physical and psychological

manifestations (Svalina and Webb, 2011). Thus, patients with chronic LBP, who possess

high levels of belief and practice of Buddhism (i.e. the Four Noble Truths), may have
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less maladaptive pain cognitions (i.e. pain catasthophizing) and psychological distress

(i.e. stress and depression), subsequently reducing the fear-avoidance behavior and

disability attributed to LBP.

Mindfulness refers to the awareness that emerges through paying attention on

purpose, in the present moment and non-judgmentally to unfolding of experience

moment-to-moment (Schutze et al., 2010). The practice of continuous mindfulness is

called meditation (Rosenzweig et al., 2010) and is common in Buddhism. Theoretically,

patients with chronic pain may benefit from mindfulness practice through various

pathways. Firstly, the practice of continuous mindfulness may inoculate a person against

negative, ruminative thinking about their pain. As a result, they are less likely to develop

fear of pain and avoid expected-to-be-painful activities. Less avoidance behaviour in

turn reduces the risk of depression and functional disability (Schutze et al., 2010).

Secondly, the practice of continuous mindfulness may facilitate acquisition of adaptive

thought and emotion-regulation skills, which reduces psychological inflexibility, thus

expanding behavioral repertoires to provide patients more healthy options to deal with

their own problems (Cho et al., 2010). Thirdly mindfulness may minimize suffering

associated with pain perception by reducing psychological symptoms, including

comorbid anxiety and depression (Rosenzweig et al., 2010). Lastly, mindfulness

enhances physical self-monitoring and body awareness, possibly leading to improved

body mechanics and improved selfcare (Rosenzweig et al., 2010).
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2.12 Literature regarding the religious beliefs and practices of Buddhism

The religious belief and practice of Buddhism questionnaire, which assesses
Buddhist belief, Buddhist practice and Buddhist way of life have been used in some
correlational and experimental research studies. Results from these studies showed that
the Buddhist belief highly and positively correlated with Buddhist practice and way of
life (Aud) Telman uazARL, 2539; AIABU NUINWITU WazARLY, 2540). In addition, the
findings revealed that family, religious institution, and educational institution, influenced
the socialization process in young Thais. For example, students at secondary schools,
who were encouraged to join the Buddhist’'s activities, had an increase in Buddhist
beliefs and practice (9990U U994, 2537; ANLADL Wuﬁ;muﬁu LATZATUE, 2540).

Several studies indicated some psychological conditions that are the results of
Buddhist characteristics of Thais. For example, the Buddhist belief and practice of
parents, who had children with Thalassemia, was positively correlated with internal locus
of control, child care, and attitude toward to child. Contrary, Buddhist belief and practice
were negatively correlated to anxiety about children with Thalassemia (ﬁﬁm NAAS,
2538). Jungklang (2007) studied the relationship between religious beliefs and practices
of Buddhist and locus of control and job satisfaction in Investor Club Association
officers. The author found a positive relationship between Buddhist practices and locus

of control and job satisfaction.
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Evidence suggests high correlations between Buddhist belief, Buddhist practice,
and Buddhist way of life and several behaviors. For example, groups of teachers,
nurses, police officers and tour guides with high Buddhist belief, practice, and way of
life had high ethical manners with their work. Groups of students at secondary schools
and universities with high Buddhist practice had low risk of drugs addiction and HIV
infection from sexual activities. Moreover, persons with high Buddhist way of life had a
high basis of success and sublime states of mind (mﬁlﬁ'ﬂu Wu‘qmuﬁu, 2550). Recently,
Buddbhist religious characteristics have been found to be responsible for many desirable
psychological characteristics and behaviors of Thai people who were described as

good citizens (AMIAAL NUTHWIIU UAZAALABAU WUFNUIIY, 2551).

2.13 Literature regarding the association between religious beliefs and practices and
musculoskeletal disorders

A few studies have established a relationship between Christianity and physical
and mental health outcomes among chronic pain patients (Abraido-Lanza et al. 2004;
Rippentrop et al. 2005; Baetz and Bowen, 2008). Abraido-Lanza et al. (2004)
investigated the causal relationship between religion coping and health outcomes via
active coping, acceptance of illness and self-efficacy by using mediation path analysis
in 200 patients with arthritis. The authors found that religion coping was directly related

to psychological well-being and active coping. The effects of active coping on pain,
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depression and psychological well-being were entirely indirect, mediated by

acceptance of illness and self-efficacy. Baetz and Bowen (2008) found that individuals

with chronic pain and fatigue were more likely to use prayer and seek spiritual support

as a coping method than the general population. The authors also found that chronic

pain and fatigue sufferers who were both religious and spiritual were more likely to have

better psychological well-being and use positive coping strategies than non-religious

and non-spiritual sufferers. Rippentrop et al. (2005) examined the relationship between

religion/spirituality and physical and mental health in 122 patients with chronic

musculoskeletal pain. The results showed that private religious practice (e.g. prayer,

meditation, consumption of religious media) was inversely related to physical health

outcomes, indicating that those who were experiencing worse physical health were

more likely to engage in private religious activities. The authors also revealed that

religious/spiritual intensity significantly related to mental health status.

Evidence shows a positive relationship between mindfulness and physical and

mental health outcomes. Cho et al. (2010) investigated the effect of mindfulness on

physical and psychosocial functioning in chronic pain patients in Korea. The results

showed that being mindfulness led indirectly to a decrease in pain-related anxiety,

thereby contributing to better physical and psychosocial functioning in chronic pain

patients. Schutze et al. (2010) explore the role of mindfulness in the fear-avoidance

model of chronic pain and found that mindfulness significantly negatively correlated to
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each of pain catastrophizing, pain-related fear, hypervigilance and disability in the fear-

avoidance model. The authors also reported that low mindfulness was associated with

high pain intensity. Rosenzweig et al. (2010) compared changes in bodily pain, health

related quality of life (assessed by SF-36) and psychological symptoms during an 8-

week mindfulness-based stress reduction (MBSR) program among groups of

participants with different chronic pain conditions. The results showed that MBSR

program significantly improved bodily pain, SF-36 scores and psychological distress,

including those with neck/back pain.



CHAPTER I

MATERIALS AND METHODS

3.1 Study design

A cross-sectional study was conducted to determine the relationship between

religious beliefs and practices of Buddhism and disability and psychological stress in

office workers with chronic LBP. Figure 3.1 shows diagrammatically the methodology of

the present study.

Literature review and

development of self-administered questionnaires

v

Test for reliability of the self-administered questionnaire

v

Collecting data from office workers using °

Inclusion criteria

self-administered questionnaire and salivary |« . I
® Fxclusion criteria

sample collection set

v

Statistical analysis
® Performing a univariate analysis using correlational analysis
® [stablishing relationships between religious beliefs and practice of Buddhism and

disability and psychological stress using hierarchical regression models

Figure 3.1 Research methodology of the present study
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3.2 Questionnaire development

Literature review relevant to this study was undertaken to develop a questionnaire.

A questionnaire was divided into 4 sections; general information and confounder,

religious beliefs and practices of Buddhism, fear-avoidance beliefs and Roland-Morris

disability questionnaires. After completion of the draft questionnaire, the researcher

asked 3 experts to revise the contents of questionnaire. Then, 5 office workers, who

meet the inclusion criteria of the study, were interviewed by the researcher using the

drafted questionnaire to examine for ambiguous, jargon filled and/or double-barreled

questions, which might exist in the drafted questionnaire. The findings from this process

were used to improve the drafted questionnaire.

3.3 Test for reliability of the questionnaire

The test-retest reliability of the questionnaire was conducted to ensure that the

questionnaire produced reliable results. The test-retest reliability was conducted in 32

office workers, who meet the inclusion criteria of the study. Each subject was tested

twice on 2 separate days with a week lapse between the measurements. The intraclass

correlation coefficient (ICC [1,1]) was used for continuous data. Kendall’s tau-b and Phi

were calculated for ordinal and nominal data, respectively (Appendix A).
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3.4 Data collection
3.4.1 Subjects

The sample size required in this study was 821 office workers (Appendix B).
Office workers were included if they were Buddhist, aged between 18-60 years and had
chronic LBP (i.e. LBP =3 months duration either continuously or intermittently such that
pain was experienced at least once per week (Briggs et al., 2010)). The area of LBP was
defined according to the standardized Nordic questionnaire (Kuorinka et al. 1987).
Subjects were excluded if they had had <1 year working experience in the current
position, reported pregnancy, or had a history of spinal surgery, trauma, or accidents.
Subjects who had been diagnosed with congenital anomaly of the spine, rheumatoid
arthritis, infection of the spine and discs, ankylosing spondylitis, Ilumbar
spondylolisthesis, lumbar spondylosis, tumor, systemic lupus erythymatosus, or
osteoporosis were also excluded from the study. Written informed consent was obtained

from all participants.

3.4.2. Procedures

Data collection occurred during the period from June to December 2011. A cross-
sectional study was conducted in convenience samples of office workers from
workplaces in Bangkok, Prachinburi and Singburi provinces, Thailand. All of office

workers in workplace filled out a screening questionnaire (Appendix C). The details of
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the study (Appendix D) were then fully explained to office workers, who meet the

inclusion criteria of the study. Those agreed gave their written consent (Appendix E).

The recruited office workers hereby called subjects. A self-administered questionnaire

(Appendix F) was distributed to each subject by hand. A questionnaire took

approximately 20-25 minutes to complete. Thus, the researcher returned to collect the

completed questionnaire after 45 minutes. In addition, saliva samples were collected

from a randomly selected sub-sample of respondents. This study was approved by the

Chulalongkorn University Human Ethics Committee (Appendix G).

3.4.3. Instruments
a) General information and confounder questionnaire

This questionnaire comprised four sections designed to gather data on

individual, work-related, and psychosocial factors as well as LBP characteristics.

Individual factors included gender, age, height, body weight, educational level, marital

status, frequency and duration of weekly exercise sessions, and smoking habits.

Respondents were asked if they thought their work was physically demanding and

whether they received work compensation due to LBP.

Psychosocial factors were measured using the General Health

Questionnaire (GHQ-28), the Chronic Pain Self-Efficacy Scale (CPSS), and the short-
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form Vanderbilt Pain Management Inventory (PMI). Information about expectations of
treatment or recovery was also requested.

The GHQ-28 is a 28-item measure of emotional distress in medical settings.
The questions are grouped into four areas: somatic symptoms, anxiety and insomnia,
social dysfunction, and severe depression. Each area has 7 questions with a score of 0
or 1 each. The total score for each area ranges from 0 (better or same as usual
symptoms for all questions) to 7 (worse or much worse than usual symptoms for all
questions). A combination of scores from four areas with a score of 6 or more indicates
a case of psychological distress (Goldberg, 1978; 511 Hadeinane, nsnguwal Qﬁl\‘l LAY
F9ael Aalna, 2539).

The modified 9-item functional subscale of the CPSS was used to measure
functional self-efficacy. ltems are scored on a 9-point Likert scale with responses
ranging from 0 (totally unconfident) to 8 (totally confident). The total score ranges from 0
to 72. Higher scores indicate greater functional self-efficacy (Woby et al., 2007).

The 6-item passive coping subscale of the short-form PMI was used to
assess passive coping. Each question is rated by the subject according to five
categories (1 = never do when in pain, 2 = rarely, 3 = occasionally, 4 = frequently, 5=
very frequently). The 6-item passive coping subscale of the short-form PMI scores has a
range of 6 to 30. The higher the score is, the more a person uses a passive coping

strategy (Mercado et al., 2000; Carroll et al., 2002).
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Regarding LBP, subjects were asked about the duration of LBP, pain
intensity and radiation of pain in the past 4 weeks, and duration of the current episode of

LBP.

b) Religious beliefs and practices of Buddhism questionnaire

The religious beliefs and practices of Buddhism were assessed using a 30-
item questionnaire divided into three subscales: 10 items on belief in the Buddhist
teachings, 10 items on Buddhist practice, and 10 items on the Buddhist lifestyle.
Respondents are asked whether they agreed with the statements. Iltems are scored on a
6-point Likert scale with responses ranging from 1 (absolutely disagree) to 6 (absolutely
agree), with higher scores indicating more spirituality or religiousness (m\uﬁ@u Wu'qu
113U WATADLY, 2540).

The 10 items on belief in Buddhist teachings (0L = .83) assess an
individual’s belief in the three basic teachings of Buddhism as truth, namely 1) belief in
the three sources of religious dependence, i.e. the Buddha, His teachings, and the
Buddhist monk, 2) belief in the law of cause and effect, heaven and hell, and the cycle
of birth and death, and 3) belief in Nirvana or the ultimate goal which can be achieved
by a human being.

The 10 items on Buddhist practice (0L = .78) measure an individual’s action

or restraint as relates to being a good Buddhist, namely 1) the act of giving, which
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includes donations, forgiving and delivering the Buddha’s teachings to others, 2) the

Five Precepts which are the sins of commission by words and deeds, and 3) praying

and meditating.

The 10 items on Buddhist lifestyle (0L = .85) assess the extent to which an

individual performs the activities of everyday life consonant with Buddhism principles.

c) Fear-avoidance beliefs questionnaire

The Fear-Avoidance Beliefs Questionnaire (FABQ) is a 16-item instrument

containing two subscales: 7 items on fear avoidance beliefs about work and 4 items on

fear avoidance beliefs about physical activity. Items are scored on a 7-point Likert scale

with responses ranging from 0-6 (completely disagree to completely agree). The total

score of the FABQ work scale ranges from 0 to 42 and the total score of the FABQ

physical activities scale ranges from 0 to 24. Higher scores indicate higher fear

avoidance attitudes (Waddell et al, 1993).

d) Roland-Morris Disability questionnaire

Disability level associated with LBP was assessed using the Roland-Morris

Disability Questionnaire (RDQ), which contains 24 yes/no items. Patients are asked

whether the statements apply to them that day (the last 24 hours). The RDQ score is

calculated by adding up the number of “yes” items, ranging from 0 to 24, with higher
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scores indicating more severe disability (Roland and Morris, 1983; Pensri, Baxter, and

McDonough, 2005).

e) Salivary cortisol

An individual’s psychological stress was assessed based on salivary cortisol.

Literature suggests that the integrated volume of cortisol released over the waking

period is positively related to general life stress (Chida, and Steptoe, 2009). Participants

received written and oral information about sampling details. The salivary sample was

collected on Wednesday using a salivary sample collection set (IBL-America,

Minneapolis, MN, USA) (Appendix H). Participants collected two saliva samples: at

awakening and 30 min after awakening. Participants were told not to brush their teeth

and to refrain from eating and drinking before the end of sampling time. Participants

were asked to abstain from food, alcohol, caffeine products, juice, and certain

medicines (prednisone, dexamethasone, steroids, adrenergic agonist and antagonist)

for at least 3 hours prior to saliva collection. Participants were also asked not to

participate in any vigorous activity within 24 hours prior to sample collection. A salivary

sample was not collected during a menstruation period. The salivary samples were

stored in a -20°C refrigerator until assayed.

The free cortisol concentration in saliva was measured using an enzyme-

linked immunosorbent assay (ELISA) kit according to the manufacturer’s instructions
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(IBL-America). All samples were assayed in duplicate and the average was used in
analysis. To quantify the cortisol awakening response of each subject, the “area under
the curve with respect to the ground” (AUC,) was calculated using the formula outlined

by Pruessner et al. (2003) (Appendix ).

3.5 Outcome measures

This section describes the outcome measures in this study, including dependent,

independent variables and potential confounders for disability variables

3.5.1 Dependent variable

The dependent variables in the present study were scores from the Roland-Morris

disability questionnaire and AUC,, (cortisol).

3.5.2 Independent variable

Independent variable in the study was the scores from the religious belief and

practice of Buddhism questionnaire.
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3.5.3 Potential confounder for disability variables
a) Individual data

Individual data included gender, age, socioeconomic status, exercise and

smoking habits.

b) Psychosocial data

Psychosocial data included fear-avoidance beliefs, depression, anxiety,

functional self efficacy, passive coping and expectation of treatment or recovery.

c) Work-related data

Work related data included physical job demand and compensation claim

due to LBP.

d) Health-state-related data

Health-state-related data included radiation of pain, pain intensity, duration of

current episode and general health.
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3.6 Statistical analysis

Descriptive statistics were calculated for all variables. Correlational analyses were

conducted to examine the relationships among the religious beliefs and practices of

Buddhism, demographic variables and potential confounders. For dichotomous

variables, dummy variables were constructed before performing the correlational

analysis. Any variable with a p-value <0.05 in the correlational analysis was entered in

the regression analyses. Two separate hierarchical regression analyses were conducted

to determine how much variance in the RDQ score and AUC, could be explained by the

religious beliefs and practices of Buddhism variables after controlling for potential

confounders variables. All statistical analyses were performed using SPSS statistical

software, version 17.0 (SPSS Inc, Chicago, IL, USA).



CHAPTER IV

RESULTS

4 1 Introduction

The result, including subjects’ characteristics and hierarchical regression models,

are presented in this chapter.

4.2 Subjects’ characteristics

A total of 475 office workers with chronic LBP completed the self-administered

questionnaire. Of those, 98 agreed to collecting their saliva samples. Table 1 presents

the demographic, LBP, health outcomes, and the Buddhist characteristics of the

religious beliefs and practices of the study population. A small number of office workers

agreed that their job was physically demanding (21.9%) and received work

compensation due to their LBP (15.4%).
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Table 4.1 Demographic, low back pain, health outcomes, and the Buddhist
characteristics of the religious beliefs and practices of participating office workers with

chronic low back pain (n=475)

Characteristics N (%) Mean (SD)

Demographic characteristics

Age 38.5(9.9)
Gender

Male 118 (24.8)

Female 357 (75.2)
Body mass index (kg/m2) 23.2 (3.9)
Education

Lower than Bachelor's degree 82 (17.3)

Bachelor’'s degree 306 (64.4)

Higher than Bachelor's degree 87 (18.3)

Marital status

Single 238 (50.1)
Married 212 (44.6)
Divorced/Separated/Widowed 25 (5.3)

Exercise frequency in the past 12 months
Never 130 (27.4)
Occasionally 293 (61.7)

Regularly 52 (10.9)
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health outcomes, and the Buddhist

characteristics of the religious beliefs and practices of participating office workers with

chronic low back pain (n=475) (continued)

Characteristics

N (%) Mean (SD)

Demographic characteristics
Smoking
Non-smokers
Second-hand smokers
Current smokers

Past smokers

Low back pain characteristics
Duration of low back pain (months)
Pain intensity in the past 4 weeks
Radiation of pain in the past 4 weeks
Yes
No
Duration of current episode of low back pain
<3 months
3 months to <7 months
7 months to <3 years

> 3 years

409 (86.1)
26 (5.5)
26 (5.5)

14 (2.9)

28.6 (37.5)

4.3(1.8)

145 (30.5)

330 (69.5)

194 (40.8)
123 (25.9)
103 (21.7)

55 (11.6)
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Table 4.1 Demographic, low back pain, health outcomes, and the Buddhist

characteristics of the religious beliefs and practices of participating office workers with

chronic low back pain (n=475) (continued)

Characteristics N (%) Mean (SD)

Health outcomes
RDQ-24 5.0 (4.1)
FABQ work subscale 17.8 (7.9)
FABQ physical activity subscale 14.5 (4.5)
GHQ-28 4.6 (5.1)
CPSS functional subscale 53.5(11.7)
PMI passive coping subscale 14.6 (4.1)
AUC, (cortisol) (n=98) 7.1(2.9)
Religious beliefs and practices of Buddhism

Beliefs in Buddhism’s teaching subscale 43.3 (6.4)

Buddhism’s practice subscale 47.6 (6.4)

Buddhism’s lifestyle subscale 43.9 (6.3)

RDQ-24, the Roland-Morris Disability Questionnaire; FABQ, Fear-Avoidance Beliefs

Questionnaire; GHQ-28, the General Health Questionnaire; CPSS, the Chronic Pain Self-

Efficacy Scale; PMI, the short-form Vanderbilt Pain Management Inventory; AUC,, area

under the curve with respect to ground.
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4.3 Hierarchical regression models
4.3.1 Disability (n=475)

A model was constructed to establish the association between disability and the

religious beliefs and practices of Buddhism (Table 4.2). The variables chosen for

inclusion in this analysis were those significantly correlated with disability based on

correlational analysis (Appendix J). Confounder variables were entered in the first step,

fear avoidance beliefs variables were entered in the second step, and the religious

beliefs and practices of Buddhism variables were entered in the third step. The final

model explained 36% of the total variance in disability. Thirty-two percent of variance in

disability was accounted for by pain intensity in the past 4 weeks, radiation of pain in the

past 4 weeks, passive coping, functional self-efficacy, and depression. An additional

and significant 1% of the variance in disability was explained in the second step of the

regression by adding the FABQ physical activity variable. After controlling for

confounder and fear avoidance beliefs variables, the basic doctrines of Buddhism and

the Buddhist lifestyle accounted for an additional and significant 3% of variance in

disability.
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2

R R increment  Standard B Fincrement
for block
Step 1 Potential confounders for disability .32 22.32*
Education -.01
Pain intensity in the past 4 weeks 0%
Radiation of pain in the past 4 weeks 3%
Exercise frequency in the past 12 months .01
Expectation of treatment or recovery -.00
Passive coping 207
Functional self-efficacy =20
Anxiety .05
Depression 2*
General health .01
Step 2 Fear-avoidance beliefs .33 .01* 3.69*
FABQ physical activity subscale .09*
FABQ work subscale .06
Step 3 Religious beliefs and practices of Buddhism .36 .03 7.16%**
Beliefs in Buddhism'’s teaching subscale -.18%
Buddhism’s practice subscale .02
Buddhism'’s lifestyle subscale A3

Overall model R’ = .365 (F=17.59, P=.000)

Betas are standardized. *P < .05; **P < .01; ***P < .001
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4.3.2 Psychological stress (n=98)

A model was constructed to establish the association between psychological
stress and the religious beliefs and practices of Buddhism (Table 4.3). The variables
chosen for inclusion in this analysis were those significantly correlated with AUC,
(cortisol) based on correlational analysis (Appendix K). Confounder variables were
entered in the first step and the religious beliefs and practices of Buddhism variables
were entered in the second step. The final model explained 24% of the total variance in
psychological stress. Seventeen percent of variance in psychological stress was
accounted for by gender, age, and depression. The basic practice of Buddhism and
Buddhist lifestyle accounted for an additional and significant 7% of variance in

psychological stress, after controlling for gender, age, and depression.
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Table 4.3 Hierarchical regression analysis predicting physiological stress

2

R R’ increment  Standard B Fincrement
for block
Step 1 Potential confounders A7 6.44*
Gender .23*
Age 19*
Depression 27
Step 2 Religious beliefs and practices of Buddhism 24 .07* 2.93*
Beliefs in Buddhism’s teaching subscale .03
Buddhism’s practice subscale .30*
Buddhism'’s lifestyle subscale -.33**

Overall model R’ = .244 (F=4.88, P.= .000)

Betas are standardized. *P < .05; **P < .01; ***P < .001



CHAPTER V

DISCUSSION

5.1 Introduction

To our knowledge, this study was the first study investigating the relationship

between religious beliefs and practices of Buddhism and disability and psychological

stress in office workers with chronic LBP. In this section, the findings regarding the

relationship between religious beliefs and practices of Buddhism and disability and

psychological stress as well as the effect of fear-avoidance beliefs on disability in office

workers with chronic LBP are discussed. In addition, proposed effect of Buddhism on

disability due to LBP in office workers, clinical implication from the findings, strength,

limitation of the present study and suggestions for further study are provided.

5.2 The relationship between religious beliefs and practices of Buddhism and disability
and psychological stress

Results from the present investigation revealed that the religious beliefs and

practices of Buddhism significantly predicted physical and mental health outcomes in

office workers with chronic LBP, although the magnitude of the associations was rather

small. Only 3% of variance in disability and 7% of variance in psychological stress was

accounted for by the religious beliefs and practices of Buddhism. Rippentrop et al.
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(2005) conducted a similar study in chronic musculoskeletal pain patients with the

majority of patients being Christian. The authors found that 3% of variance in physical

health status and 12% of variance in mental health status, both measured by the SF-36,

among the study sample was accounted for by religious beliefs and practices. As a

result, there are two implications from our findings. First, religion and spirituality have

greater effect on mental health than physical health. Second, the effect of religious

beliefs and practices on physical and mental health outcomes among chronic

musculoskeletal pain patients seems to be universal regardless of religious preference.

Religion and spirituality are complex and multi-dimensional constructs

(Rippentrop et al., 2005). Allport and Ross (1967) proposed a model based on people’s

underlying goals and motives for being religious and distinguishes two religious

orientations: extrinsic and intrinsic orientations. Extrinsic orientation addresses the issue

of immature faith that serves as a means of convenience for self-serving goals, while

intrinsic orientation refers to a mature form of religious sentiment that serves as a master

motive and guide for one’s way of life. Based on this concept, the Buddhist practice

subscale in the religious beliefs and practices of the Buddhism questionnaire reflects

extrinsic religious orientation and the Buddhist lifestyle subscale indicates intrinsic

religious orientation. In other words, Buddhists who engage in a Buddhist lifestyle have

strong adherence to intrinsic religious values, while those who engage in the common

practices of Buddhism use their religion as a means. This may explain the findings of the
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current study, in which psychological stress was negatively associated with the

Buddbhist lifestyle scores but was positively correlated to Buddhist practice scores.

In this study, office workers who engaged in a Buddhist lifestyle experienced

greater disability but had lower psychological stress. These results are consistent with

the findings of previous studies in relation to Christianity (Rapp, Rejeski, and Miller,

2000; Rippentrop et al., 2005; Baetz and Bowen, 2008). Rippentrop et al. (2005) found

that poorer physical health status was related to greater engagement in private religious

practices. The authors hypothesized that patients with poor physical health relied on

their faith for comfort and, thus, private religious activity was a result of increasing

physical disability. Also, a few studies observed a positive association between

religion/spirituality and mental health in chronic pain patients (Abraodo-Lanza et al.,

2004; Rippentrop et al., 2005; Baetz and Bowen, 2008). Our findings further suggest

that high religiousness may reduce an individual's psychological stress. Previous

studies showed that high psychological stress was associated with high depressive

symptoms (Poleshuck et al., 2009) and nearly 50% of chronic pain patients suffered

from serious depression (Ruoff, 1996). Furthermore, depression has been found to

associate with disability level in chronic LBP patients (Woby et al., 2007). Based on

hierarchical multiple regression models, depression was associated with both disability

and psychological stress in our study population. Thus, one possible mechanism in

which religion/spirituality can positively influence physical health is through decreasing
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psychological stress and depression. Further research is required to investigate the
long-term effect of reduced psychological stress on disability level in LBP patients.

Previous study in Thai adults implied that religious practices of Buddhism
(Buddhism’s practice and Buddhism’s lifestyle) influenced on psychological and
behavioral variables more than religious beliefs of Buddhism (m\‘uﬁfau Wuquuﬁu WAy
ARy, 2540). It is hypothesized that religious practice reflects religious piety more than
religious beliefs. Thus, the impact of Buddhism on health is noticeable in the case of
religious practices. However, this study emphasizes the need for continued research to
better understand inherent complexities of the association between religious beliefs and

practices of Buddhism and health.

5.3 The effect of fear-avoidance beliefs on disability in office workers with chronic low
back pain

Interestingly, we found that among the participating office workers only 1% of the
variance in disability status was explained by fear-avoidance beliefs, although they
reported moderate fear avoidance beliefs. One explanation for such findings relates to
the occupation of the subjects. Office work is sedentary work, which mainly involves
computer use, participation in meetings, giving presentations, reading, and phoning
(IJmker et al., 2006). Only 22% of participating office workers reported that their job was

physically demanding. As a result, we hypothesized that fear-avoidance beliefs was not
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one of the main contributors to disability level in office workers with chronic LBP

because of their limited physical requirements at work.

5.4 Proposed effect of Buddhism on disability due to low back pain in office workers

The findings of the present study demonstrated that the fear-avoidance model

cannot adequately explain the variance in disability status among participating office

workers with chronic LBP. As a result, the new hypothesis is proposed to explain the

relationship between disability level and various factors. The results of present study

indicated that depressive symptoms were attributed to both psychological stress and

disability status in our study population. It is hypothesized that depression may be a

mediator of the effect of psychological stress on disability in patients with chronic LBP.

Thus, one possible mechanism in which religion/spirituality can positively influence

physical health is through decreasing psychological stress and depression (Figure 5.1).

BUDDHISM

!

PSYCHOLOGICAL STRESS —» DEPRESSION — DISABILITY

Figure 5.1 Effect of Buddhism on disability due to LBP in office workers
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5.5 Clinical implication from the findings

Our findings suggest that the body and mind are inextricably linked.

Consequently, intervention and prevention of chronic disability due to LBP in office

workers may focus on the following areas:

® According to the result, office workers with chronic LBP who engaged in a

Buddhist lifestyle experienced greater disability but had lower psychological

stress. These findings suggest that the positive effect of Buddhism on

psychological outcome is found only in those having intrinsic religious

orientation. Thus, encouraging chronic LBP patients to follow Buddhist lifestyle

may partly reduce psychological stress.

® Qur finding suggests that depression may be a mediator of the effect of

psychological stress on disability in patients with chronic LBP. Recent research

showed that depression and stress individually were both partial mediators in

the pain-disability relationship (Hall et al., 2011). Therefore, understanding of the

association between stress and depression and how they influence disability

can help guide appropriate patient-centred treatment. Practicing Buddhist

lifestyle may provide an opportunity to decrease disability level through reducing

psychological stress and depressive symptoms, respectively.
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5.6 Strength, limitation of this study and suggestion for further study

The major strength of this study is the inclusion of a homogenous sample and the

use of salivary cortisol as a biomarker for psychological stress, which is likely to

enhance the internal validity of the study. However, the current study has several weak

points. First, the cross-sectional study design only allows the association between

exposure and outcome to be examined. It is not possible to establish a causal

relationship between exposure and outcome. Therefore, a prospective study design is

required to validate the findings of this study. Second, the study population of office

workers with chronic LBP had a low disability level (average RDQ scores of 5/24), which

is in contrast with that of Turner et al. (2006) who reported a moderate level of disability

(the mean RDQ score = 12.7/24) for those workers submitting work compensation

claims for work-related back pain. This discrepancy may be due to the difference in

subject characteristics. In the previous study, the sample was workers who ceased

working because of their LBP condition while in the present study the office workers

were still engaged in their work. Workers who keep working should have low disability

because it would be difficult for them to remain productive at moderate to high disability

levels (Johnston et al., 2008). Thus, extrapolation of these results to chronic LBP office

workers with moderate to high disability should be undertaken with caution. Further

research on the effect of religion/spirituality on physical and mental health in those

seeking treatment is recommended. Third, this study may be susceptible to the “healthy
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worker effect”. Office workers suffering from musculoskeletal injury due to work may

move on to other jobs and therefore would have been missed during the sampling

process in the present study. On the other hand, those workers remaining may be those

who have experienced only mild to moderate levels of disability, which are not enough

to warrant leaving or changing the job. Considering the low mean RDQ-24 score in the

sample of this study, this is certainly a possibility. Lastly, salivary sampling in field

studies relies on the participants themselves to collect their samples. Thus, it is possible

that participants did not collect samples precisely when they were instructed to do so.



CHAPTER VI

CONCLUSION

In summary, the current study examined the relationships between the religious

beliefs and practices of Buddhism and disability and psychological stress in office

workers with chronic LBP. We found that the religious beliefs and practices of Buddhism

have greater effect on mental health than physical health. Office workers with chronic

LBP engaged in Buddhist lifestyles experienced greater disability but had lower

psychological stress. The findings support the notion that high disability due to LBP

prompts individuals to increase the frequency of their religious behavior, which in turn

leads to lower psychological stress. We also found that depressive symptoms

influenced both psychological stress and disability status in our study population. Thus,

depression may be a mediator of the effect of psychological stress on disability in

patients with chronic LBP. The findings from this study add to the mounting empirical

evidence that the body and mind are inextricably linked and an effective treatment for

chronic LBP should incorporate both physical and mental health interventions. However,

there is much need for continued research to learn about the complex relationship

between religion/spirituality and health.
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APPENDIX A

TEST FOR RELIABILITY OF
THE SELF-ADMINISTERED QUESTIONNAIRE

Al Aim

This study aimed to determine the reliability of outcomes from the self-

administered questionnaire used in the main study.

A Il Procedure

A test-retest design was used to investigate the reliability of outcomes from the

self-administered questionnaire. The reliability study was conducted in 32 office

workers, who met the inclusion criteria of the study. Subjects were asked to complete

the questionnaire twice with 1-week lapse between the first and second sessions.

A Il Data analysis

The reliability of outcomes from the questionnaire was examined by using

correlation coefficient. The intraclass correlation coefficient (ICC [1,1]) was used for

continuous data. Kendall’s tau-b and Phi were calculated for ordinal and nominal data,

respectively. A level of strength of association will be determined using the following

criteria (Portney and Watkins, 2009):



i

® (0.00t00.25 Little or no relationship

® (0.251t00.50 Fairrelationship

® (050t00.75 Moderate to good relationship

® Above 0.75  Good to excellent relationship

A IV Results

Of 32 office workers completed the questionnaire twice on two separate days with

a week lapse between the measurements. The results demonstrated moderate to good

reliability of questionnaire outcomes with the ICC [1,1] scores ranging from 0.75 to 0.94,

Kendall's tau-b ranging from 0.76 to 0.93 and Phi ranging from 0.85 to 1.00. The

intraclass correlation coefficient (ICC [1,1]), Kendall's tau-b and Phi of all data were

showed in Tables A.1-A4.
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Table A.1 The intraclass correlation coefficient (ICC [1,1]) of the Religious beliefs and

practices of Buddhism questionnaire.

Factors The statistical analysis used The results of data analysis
Total score ICC[1,1] 0.92
Belief in Buddhist teachings ICC[1,1] 0.93
subscale
Buddhist practice subscale ICC [1,1] 0.86
Buddhist lifestyle subscale ICC [1,1] 0.94

Table A.2 The intraclass correlation coefficient (ICC [1,1]) of the Fear-avoidance beliefs

questionnaire.

Factors The statistical analysis used  The results of data analysis
Fear avoidance beliefs about physical ICC [1,1] 0.78
activity
Fear avoidance beliefs about work ICC[1,1] 0.86

Table A.3 The intraclass correlation coefficient (ICC [1,1]) of the Roland-Morris Disability

questionnaire.

Factors The statistical analysis used The results of data analysis

Total score ICC[1,1] 0.91
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Table A.4 The intraclass correlation coefficient (ICC [1,1]), Kendall’s tau-b and Phi of the

General information and confounders questionnaire.

Factors The statistical analysis used The results of data analysis

Individual data

Gender Phi 1.00
Age ICC [1,1] 1.00
Height ICC [1,1] 0.94
Body weight ICC [1,1] 0.89
Educational level Kendall's tau-b 1.00
Marital status Kendall’s tau-b 1.00
Frequency and duration of weekly Kendall's tau-b 0.87

exercise sessions

Smoking habits Phi 1.00
Work-related data
Physical job demand Kendall's tau-b 0.86

Compensation claim due to LBP Phi 0.85

Psychosocial data

Expectation of treatment or recovery Kendall’'s tau-b 0.83
Passive coping ICC[1,1] 0.92
Functional self-efficacy ICC[1,1] 0.94
Anxiety ICC[1,1] 0.88
Depression ICC [1,1] 0.75

Health-state-related data

General health ICC[1,1] 0.91

Pain intensity ICC[1,1] 0.76

Radiation of pain in the past 4 Phi 0.89
weeks

Duration of current episode of LBP Kendall's tau-b 0.93
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AV Conclusion
It was concluded that the self-administered questionnaire provided reliable

outcomes.

A VI References
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APPENDIX B

SAMPLE SIZE CALCULATION

B | Aim

To determine the sample size for the current study.

B Il Method

The sample size was calculated from the following equation (VNFAF 13ian3na,

2544):
n = (ZOU2)*PQ = (1.96)?(0.34 x 0.66) = 746
a2 (0.034)?
n = Sample size
zZo/2 = Z-value when the level of confidence is set at 95% (= 1.96)
P = Previous studies of the prevalence of LPB among pilots
(Janwantanakul et al., 2008) = 34% = 0.34
Q = 1-P =1-0.34 = 0.66
d = acceptable error does not exceed 10% of P = 0.034

81

Non-response rate does not exceed 10% of sample size (= 75), so the minimum sample

size needed:

= 746+75 = 821
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Therefore, 821 office workers were the sample size in the present study.

B Il References

Janwantanakul, P., Pensri, P., Jiamjarasrangsri, W., Sinsongsook, T. Prevalence of self-

reported musculoskeletal symptoms among office workers. Occup Med (Lond)

58 (2008) : 436-8.
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APPENDIX C

SCREENING QUESTIONNAIRE
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APPENDIX H

SALIVARY SAMPLING SET
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APPENDIX |

The calculation outline of the cortisol awakening response quantification by

using the AUC, method

The formula of the trapezoid produces the under curve area formula. The
components of the essential information for formula calculation include their own
measurements and the time period between the measurements. The under curve area
index represents the Formula (1) that is the summing up of trapezoids as shown in

Figure I.1. AUC is the under curve area with respect to the ground.

Cortisol concentration ng/mL

25+

m2

20 m_—1

15 t1

runi

Figure 1.1 The two measurements that measure the artificial dataset time course are m,
and m,. The illustrations of the triangles and rectangles explain the under curve area

composition with respect to ground (AUC,). The single measurements represent m, to
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m, and t, describes the time interval measurements. (modify from Pruessner et al.,

2003).

AUC, = (M +m,) Xt (1)
2
There is an identification of the time interval between the measurements. The
equation can be presented without the time period measurement. Thus, the formula (2)

is the equation in this study.

Reference

Pruessner, J.C., Kirschbaum, C., Meinlschmid, G., and Hellhammer, D.H. Two formulas

for computation of the area under the curve represent measures of total

hormone concentration versus time-dependent change.

Psychoneuroendocrionology 28 (2003) : 916-31.
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APPENDIX J

CORRELATION BETWEEN DISABILITY AND CONFOUNDERS

Table J.1 presents the correlation matrix for the variables included in the
regression analyses. None of the correlation coefficients exceeded 0.80, thus colinearity
should not be a problem (Wastiee Aidnede, 2548). RDQ-24 was significantly related
to education, pain intensity, radiation of pain, exercise, expectations of recovery,
passive coping, functional self-efficacy, anxiety, depression, general health, FABQ

physical activity and FABQ work variables.

Reference

WNTLRs A9YTN9TeE. UANNITLAZNT MADFHNNFILATIZIAAUINANEIF AU TUNITIAE

NNNITNENUIA. NNWNATIN 2. G9Uan: mwﬁmmsﬁuﬁ, 2548.




Table J.1 Correlation matrix of selected variables in total samples (n = 475)

1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19
1. RDQ-24 1
2. Gender .06 1
3. Age .07 -.00 1
4. Education -10% .02 .00 1
5. Smoking -.02 -.38%* -.01 -.04 1
6. Pain intensity .33 .04 .04 -.02 -.01 1
7. Radiation of pain - 29% -.01 -.01 - 13 -.04 -22% 1
8. Duration of current episode .06 -.01 .10* -.05 -.01 .36 -.08 1
9. Exercise -.10* S AT .00 .03 .06 -.00 .08 .02 1
10. Expectations of recovery - 15% .03 -10* .06 -.03 =227 .05 =18 10* 1
11.Physical demand .02 -.05 -.14* =207 10" .09 -.15% .03 .04 A3 1
12.Compensation claim .01 .09* .06 .04 -2 -.01 -.09* .02 -.04 9 .05 1
13.Passive coping 46 .06 A1 =11 -.02 A4 =27 247 -.06 =29 9F* -.06 1
14.Functional self-efficacy S35 L2 -10* AT A1* =214 .03 -.07 265 (o4 -.03 A4 .33 1
15.Anxiety 27 .07 - 14 .04 -.03 247 =21 -.03 -.07 -.01 .09 .06 26%* -12* 1
16.Depression 26"+ -.02 -.16** -.06 -.06 16 -.08 .08 -.09 .02 10" .05 AT -.09* A46%+* 1
17.General health 354 .08 -.16** .03 -.04 138HT -.25%** -.03 -12* -.09* A1 .00 37 -.24%* 75%* .58 1
18.FABQ physical activity .23 .00 A1* .08 -.02 A1* -10* .05 -.01 -.07 .06 .05 .30+ -.07 13 A1 18 1
19.FABQ work .26 -.01 -.05 -.02 -.01 5% -.08 .03 -.03 -10* 22%* -1 .35%* -22% 22%* A6 290 44w 1

Betas are standardized. *P <.

05; **P < .01; **P < .001. RDQ-24, the Roland-Morris Disability Questionnaire; FABQ, Fear-Avoidance Beliefs Questionnaire

01
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APPENDIX K

CORRELATION BETWEEN AUC, (CORTISOL) AND CONFOUNDERS

Table K.1 presents the correlation matrix for the variables included in the regression
analyses. None of the correlation coefficients exceeded 0.80, thus colinearity should not be
a problem (wWersties deuTdnete, 2548). AUC (cortisol) was significantly related to gender,

age and depression variables.

Reference

WNTTLas A9UTN9TE. UANNITLAZNNT MADANIFIATIZIAAIUAEIFA AN UNFUNITIREINNNT

WHLNA. NUWATIN 2. RIVAN: TIULHBIN1TNUN, 2548.



Table K.1 Correlation matrix of selected variables in sub samples (n = 98)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1. AUC; (cortisol) 1
2. Gender .26** 1
3. Age 21 19 1
4. Education 19 .07 .30** 1
5. Smoking .03 - 447 -.22* -21* 1
6. Pain intensity -.01 .01 .07 -.03 .00 1
7. Radiation of pain 14 -18 1 14 .04 -24* 1
8. Duration of current episode -1 .02 -.02 -.03 -.10 19 -.01 1
9. Exercise .06 -.10 -12 -.01 N 14 .05 10 1
10. expectations of recovery .05 .03 -13 .01 -.03 -.20 .08 -.15 18 1
11.Physical demand -14 -.20 =21 -.28* N -.05 .00 3 .06 .35 1
12.Compensation claim .01 .08 -1 1 -1 .07 -.06 16 3 .08 -7 1
13.Passive coping .03 18 -.02 -14 -1 .25* =25* 14 .04 -.09 .04 .02 1
14.Functional self-efficacy 12 -.07 -12 .09 10 .04 .04 27 .26* A2 .03 18 -.32%* 1
15.Anxiety -18 -.06 -.28* -.01 -.07 -.26%* -.26%* .02 A2 18 13 20" .34 -17 1
16.Depression .26* .04 -1 -21* .00 -13 -13 -18 -.02 -12 .00 -18 .20 -.05 .25* 1
17.General health - 11 -.05 -.26* -.04 - 11 -.26%* -.26"* -.08 .01 -.01 10 .06 AT -.33** 73 49+ 1
18.FABQ physical activity -.01 M .02 -.02 -.01 -.05 -.05 -.07 -.07 -.10 -.05 18 23* -15 .10 -.01 13 1
19.FABQ work -.06 -.03 .02 .00 -.10 -14 14 -17 -.10 .07 21* -.08 A4r* -.23* .24* .08 .28** 42 1
20. RDQ-24 .10 .04 -1 -.24* .04 -18 -18 -.03 -.04 -15 -.09 -.04 .39 -.28** 407 .20* AT .26* 21* 1

Betas are standardized. *P < .05; **P < .01; ***P < .001. RDQ-24, the Roland-Morris Disability Questionnaire; FABQ, Fear-Avoidance Beliefs Questionnaire; AUC, the area under the curve with respect to the

ground

601
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