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The objective of this thesis was to develop a health literacy questionnaire for
predicting non-specific neck pain in office workers. This thesis was divided into four
stages: 1) systematic review of randomized control trials to gain insights into the
effectiveness of education on the prevention and cure of non-specific neck and low
back pain and to identify effective educational content to prevent and treat non-
specific neck and low back pain; 2) the development of neck pain-specific health
literacy questionnaire; 3) evaluation of the predictive validity of the neck pain-specific
health literacy questionnaire; and 4) evaluation of the ability of neck pain-specific
health literacy questionnaire to predict duration of recovery from non-specific neck

pain in office workers.

The results showed that the education programs were not effective in
preventing and treating neck pain as well as treating low back pain. Three education
topics that may be effective in the prevention and treatment of neck and low back
pain were identified, namely, function of the spine, information on activities, and
information on coping with the problems. The neck pain- specific health literacy
questionnaire comprised six questions, with total score ranging from 0 to 24. The
questionnaire had acceptable psychometric properties and can differentiate between
office workers with and without non- specific neck pain. The questionnaire had
acceptable ability to predict incident non-specific neck pain, but was unable to predict

duration of recovery from non-specific neck pain in office workers.
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CHAPTER 1

General Introduction

1.1 Outline of this thesis

The thesis consists of seven chapters. The first chapter provides an overview
of the study consisting of background and rationale, objectives, scopes, and benefits
of the study. The second chapter is a review of related literature. The third chapter is
a meta-analysis of the effect of education on non-specific neck and low back pain. The
fourth chapter describes the process of development of health literacy questionnaire.
A field-testing of the health literacy questionnaire for psychometric properties is
described. The fifth chapter describes the predictive validity of health literacy
questionnaire in office workers during a one-year follow-up. The sixth chapter presents
the study to evaluate whether the NHLOW can predict duration of recovery from non-
specific neck pain in office workers. The last chapter provides general conclusion, which
consists of a summary of the results and limitations of the study as well as suggestions

for further study.

1.2 Background and rationale

Neck pain is common among office workers (Coté et al., 2009). Previous studies

showed that 42%-69% of office workers experienced neck pain in the preceeding 12



months (De Loose et al., 2008;Janwantanakul et al., 2008) and 34%-49% reported a
new onset of neck pain every year (Korhonen et al., 2003;Hush et al., 2009). Neck pain
is viewed as an episodic occurrence over a lifetime with variable recovery between
episodes (Guzman et al., 2009). In a working population, 60% to 80% of workers with
neck pain report neck pain 1 year later (Carroll et al., 2009). Consequently, neck pain
leads to a great socio-economic burden on both patients and society (Borghouts et al.,
1999;Coté et al, 2009). In the Netherlands, the total cost of neck pain in 1996 was
estimated at 686 million US dollars and there was productivity loss involved sickness
absence in 32% of office workers with neck/shoulder symptoms in 2004 (Borghouts et
al.,, 1999;van den Heuvel et al., 2007). In Thailand, the cost of neck pain among office
workers in 2006 was approximately 198 million US dollars per year (Janwantanakul et
al., 2005).

One effective management for musculoskeletal disorders (MSDs) is self-
management based on the biopsycosocial model (Briggs et al., 2010;Briggs et al., 2011).
The model is widely accepted for the development of chronic MSDs (Ferrari and
Russell, 2003). Self-management requires patients to have adequate health literacy,
which is an individual’s ability to seek, understand, and utilize health information, in
order to make judgments and take decision for concern health care, disease
prevention, and health promotion to maintain and improve quality of life (Gong et al.,
2007;Jordan et al, 2008). Sub-optimal health literacy in patients with chronic

conditions, such as asthma, diabetes, and rheumatoid arthritis, has been found to



associate with poorer health conditions, knowledge, and limited self-management
skills (Williams et al., 1995;Briggs et al.,, 2010;Briggs et al., 2011). Health literacy,
therefore, has important implications for health programs and health service delivery
models, particularly in the context of management of chronic health conditions (Briggs
et al,, 2010;Briggs et al., 2011).

Presently, available tools to measure health literacy, such as the Rapid Estimate
of Adult Literacy in Medicine (REALM), Test of Functional Health Literacy in Adults
(TOFHLA), Short Test of Functional Health Literacy in Adults (S-TOFHLA), Newest Vital
Sign (NVS), solely evaluate an individual’s reading ability and vocabulary. These tools
do not capture all aspects of the concept and definition of health literacy.Also, they
have been developed for general population, not for specific groups of patients (Martin
et al., 2009;Sorensen et al., 2012). The prevention and management of a disease must
be specific for individual conditions, because the cause and risk factors attributed to
individual conditions are different. Hence, the knowledge for making judgments and
taking decision regarding healthcare and disease prevention must have specific context
to individual conditions. For example, Gong et al (2007) and Sabbahi et al (2009)
demonstrated that TOFHLA did not associate with oral health outcomes (i.e. Oral
Health Impact Profile, Oral Health-Related Quality of Life), because the tool did not
measure oral health domain. -Later on, the authors specifically developed a tool to
measure oral health literacy, which consequently can predict level of oral health

literacy and associated with oral health outcomes better than the TOFHLA (Gong et



al.,, 2007;Sabbahi et al., 2009). Ishikawa (2008) had developed an instrument to assess
communicative and critical health literacy among Japanese office workers for health
promotion at workplace. However, this study only focused on one part of health
literacy, not all components of health literacy, i.e. utilizes health information in order
to make judgments and take decision for concern health care, disease prevention, and
health promotion to maintain and improve quality of life (Ishikawa et al., 2008). To our
knowledge, no health literacy questionnaire to identify those at risk of developing non-

specific neck pain has been established.

1.3 Objective of the study

1.3.1 To systematically review the literature to gain insights into the
effectiveness of education on the prevention and cure of non-specific
neck and low back pain and to identify effective educational content
to prevent and treat non-specific neck and low back pain.

1.3.2  To identify domains of health literacy associated with the development
of non-specific neck pain in office workers and to develop a neck pain
specific-health literacy questionnaire for office workers.

1.3.3  To evaluate the predictive validity of the neck pain-specific health
literacy for office workers (NHLOW) questionnaire on non-specific neck

pain in office workers during a one-year follow-up and to compare the



1.3.4

predictive validity of the NHLOW to the validity of the neck pain risk
score for office workers (NROW) and a combination of NHLOW and
NROW.

to explore the duration of recovery from non-specific neck pain and to
evaluate whether the NHLOW can predict duration of recovery from

non-specific neck pain.



1.4 Scope of the study

Apart from conducting a systematic review, the in-depth interview was
conducted in professors, physical therapists, office workers with and without non-
specific neck pain to identify domains of health literacy associated with the
development of non-specific neck pain in office workers. The results were then used
to develop a neck pain specific-health literacy questionnaire for office workers and
determine psychometric properties of the questionnaire. A prospective cohort study
with 12-month follow up was conducted in a convenience sample of office workers.
Participants were recruited from 10 large-scale enterprises in Bangkok. Those who
expressed interest and were eligible were invited to complete a self-administered
questionnaire and a neck pain specific-health literacy questionnaire. The primary
outcome measures were the 1-year incidence of non-specific neck pain and the
secondary outcome measures were pain intensity and disability level. The incidence
of non-specific neck pain was collected by using a diary. Participants were followed
until they became symptomatic, withdrew from the study, or completed the 12-month
follow up. The researcher returned to collect the diary from participants every month
over a 12-month period. Those who reported incidence of non-specific neck pain were

asked about their disability level.



1.5 Benefits of the study

First, the questionnaire provides information about individuals’ risk of
developing neck pain, which will guide health professionals and individuals in joint
decisions on disease prevention. Identification of persons at risk would also mean the
enhancement of resource allocation to those most in need and most likely to benefit
from it. Without a questionnaire as a screening tool, a large number of people would
receive intervention, which is likely to compromise its effectiveness. Second, due to
their low cost, a questionnaire can be used at a population level. Last, a health literacy
questionnaire provides a guideline of patient education relating to neck pain, which

persons should acquire to prevent neck pain.



CHAPTER 2

Review of related literature

2.1 Pathomechanism of MSDs

The possible pathways which involve the development of MSDs relate to the
cumulative nature of internal forces acting upon body tissue (termed a dose) (Figure
2.1). The dose causes a response by the body, such as increased blood circulation,
local muscle fatigue and other various responses of physiology and biomechanical
nature. The response may increase or decrease the ability to cope with further
responses (Armstrong et al., 1993). If there is insufficient time to allow regeneration of
body tissue capacity then a series of responses may further reduce the available
capacity. This cumulative cycle may continue until some type of structural tissue
deformation occurs (e.g. pain, swelling, limited movement) (Buckle and Jason

Devereux, 2002;Punnett and Wegman, 2004).



Exposure
(Work Requirements) EXTERNAL
Capacity
Response 1
Dose
—» Response 2
—_—
Response n
INTERNAL
Figure 2.1 A conceptual model of musculoskeletal disorders that describes the

pathways involved in the pathogenesis of these injuries (Armstrong et al., 1993).

For the state of chronic MSDs, persisting pain and its accompanying behaviors
should preferably be viewed from a psycholosgical or even social standpoint, rather
than purely focusing on the pathophysiological mechanisms that underlying
musculoskeletal symptoms (Staal et al., 2007). Biopsychosocial model is now widely
accepted as the model for the development of chronic musculoskeletal disorder.
There is extensive clinical evidence that symptoms and illness may originate from a
health condition, but the incidence and development of chronicity and disability often
depends on psychosocial factors (Andersson, 1999;Ferrari and Russell, 2003;Coté et al,,
2009). There is now broad agreement that human illness and disability associated with
non-specific musculoskeletal conditions can only be understood and managed

according to a biopsychosocial model (Waddell, 2004) (Figure. 2.2).
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Figure 2.2 A biopsychosocial model (Waddell, 2004).

2.2 Pathomechanism of neck pain

Evidence suggests that neck pain in workers is non-traumatic and its etiology
is multifactorial. Coté et al (2009) proposed the possible causal pathways for predicting
neck pain and disability in workers (Figure 2.3). Neck pain is likely caused by multiple
serial exposures rather than by the direct effect of a single exposure. Cété et al (2009)
classified risk factors into 2 types 1) risk factors inherent to the workers (i.e.
demographic, ethnicity, country of origin, health behaviors, occupation, general health,
prior pain and individual psychological factors) and 2) risk factors related to the
workplace (i.e. psychosocial workplace exposures, physical workplace exposures and
coping with stress at work). Risk factors inherent to the worker can have a direct effect
on the development of neck pain with or without functional limitations. Risk factors

inherent to the worker can also have indirect effects on neck pain that are mediated
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through the risk factors related to the workplace. Moreover, each risk factor can
influence one another. For example, a worker's physical health, mental health and
occupation are influenced by her/his demographic, ethnic and cultural characteristics.
Also, risk factors related to the workplace can modify the direct effects of other
workplace-related risk factors. Finally, the effects of risk factors related to the
workplace on neck pain are likely mediated by how workers cope with the ensuing

workplace stress.

A
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Figure 2.3 (A) diagram show the associations between risk factors and neck pain.

Ovals represent risk factor ‘domains’. The hexagon represents the main outcome.
Solid arrows represent an association between a risk factor domain and an
outcome. The curved arrows illustrate that risk factor domains are correlated. (B)
Etiological diagram integrating mediation and effect modification. Ovals represent
risk factor ‘domains’. Boxes group risk factors that are associated with the outcome
at the same point in time. The hexagon represents the main outcome. Dashed
boxes and dashed ovals represent mediators between antecedent risk factors and
the outcome. Solid arrows represent the association between a risk factor domain
and an outcome. Curved arrows illustrate that risk factor domains are correlated.
Dashed arrows illustrate that effect modification exists between risk factors and an

outcome (Coté et al., 2009)

2.3 Health literacy

Literacy generally means the ability to read and write, which is basic skills

needed to understand and communicate information. However, health literacy
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requires some additional skills, including the ability to find, evaluate, and integrate
health information from a variety of contexts (Peerson and Saunders, 2009;World
Health Organization, 2009). The World Health Organization (WHO) points out that
health literacy implies the achievement of a level of knowledge, personal skills, and
confidence to take action to improve personal and community health by changing
personal lifestyles and living conditions. By improving people’s access to health
information, and their capacity to use it effectively, health literacy is critical to
empowerment (Nutbeam, 1998;World Health Organization, 1998b)

“Health literacy is the personal, cognitive, and social skills which determine
the motivation and ability of individuals to cain access to, understand, and use
information to promote and maintain good health” (Nutbeam, 2008).

Health literacy is linked to literacy and entails people’s knowledge,
motivation and competences to access, understand, appraise, and apply health
information in order to make judgments and take decisions in everyday life concerning
healthcare, disease prevention and health promotion to maintain or improve quality
of life during the life course. This definition encompasses the public health perspective
and can easily be specified to accommodate an individual approach by substituting
the three domains of health: “healthcare, disease prevention and health promotion”

with “being ill, being at risk and staying healthy” (Sorensen et al., 2012).
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2.4 Models of health literacy

The model of health literacy combines the qualities of a conceptual model
outlining the main dimensions of health literacy (represented in the concentric oval
shape), and of the factors which impact on health literacy (represented in left side of
model), as well as the pathways linking health literacy to health outcomes (Figure 2.4).
The core of the model shows the main competencies necessary to be considered
health literate, which composes of (1) ‘access’ refers to the ability to seek, find and
obtain health information; (2) ‘understand’ refers to the ability to comprehend health
information; (3) ‘appraise’ describes the ability to interpret, filter, judge and evaluate
health information and (4) ‘apply’ refers to the ability to communicate and use the
information to maintain and improve health. This model generates knowledge and
skills, which enable a person to navigate three domains of the health: healthcare,

disease prevention, and health promotion (Sorensen et al.,, 2012) (Table 2.1).

Life course

Resources,
opportunities
& structures

Psycosodial, physical and matenal factors
1
L]
8
]
4 .
~

Figure 2.4 Model of health literacy (Sorensen et al., 2012).
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Table 2.1 The four dimensions of health literacy applied to three health
domains (Sorensen et al., 2012).
Access information  Understand Appraise Apply
information information information
Healthcare Ability to access Ability to Ability to Ability to make
information on understand interpret and informed
medical or clinical medical evaluate meical  decisions on

issues

information and

derive meaning

information

medical issues




16

Access information Understand Appraise Apply
information information information
Disease Ability to access Ability to Ability to Ability to make
prevention information on risk understand interpret and informed
factors for health information on evaluate decisions on risk
risk factors and information on factors for health
derive meaning risk factors for
health
Health Ability to update Ability to Ability to Ability to make
promotion oneself on understand interpret and informed
determinants of information and  evaluate decisions on
health in the social ~ determinants of  information on health

and physical

environment

health in the
social and
physical
environment
and derive

meaning

health
determinants in
the social and
physical

environmental

determinants in
the social and
physical

environmental
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In addition, Nutbeam (2008) describes two models of health literacy:

[ the risk model emphasizing the importance of communication and health service
organization that is tailored to the needs of low literate individuals

[] the asset model where health literacy is described as an asset to be developed,
and seen as an outcome of health education and communication that support

greater empowerment in health decision-making (Figure 2.5, 2.6).

Improved clinical outcomes

t

Enhanced capability for self-management, improved compliance

1 f

Tailored health information, Improved access to health care,

communication, education and productive interaction with

health care professionals

T

Health literacy assessment Organizational practice sensitive

Health-related reading fluency, to health literacy

Figure 2.5 Conceptual model of health literacy as a risk (Nutbeam, 2008).

From the conceptual health literacy models of Sorensen et al (2012) and
Nutbeam (2008), the health literacy can improve health knowledge and understanding

of health, which consequently positively influence self-management and decision
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making to change health behaviors or living condition (Nutbeam, 2008;Sorensen et al.,
2012). Currently, several studies which investigated the relationship between health
literacy and health outcome found that people with adequate health literacy have
better health status than those with limited health literacy. On the other hand, people
with low health literacy has been associated with less knowledge about disease
prevention, poor self- management, limited involvement in health care consultations
and decision making process, more emergency department use, and more hospital

admissions (Nutbeam, 2008;Sorensen et al., 2012).



Figure 2.6

Improve health outcomes,

7 healthy choice and Qo

PR opportunities N _

Participation in

|
| |
| |
l T l changing social
[
|
|

norms and practices

N | Changed health behaviors |
N | . 7 G
AN : and practice : ,/' i
\\ - - d ’, I
AN 7 1
~ 7 1
1
Improved health :
literacy :
1
1
1
1
________ | r—-—————""""""="=—"" r—-—— - - - -

Skill in negotiation

and self-

Tailored information, communication, education

f

Prior understanding of individual capacity reading fluency,

numeracy, existing knowledge

Conceptual model of health literacy as an asset (Nutbeam, 2008).
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2.5 Level of health literacy

Health literacy can divide into three levels (Nutbeam, 2008);

[] Functional health literacy refers to the basic skills in reading, writing, and capacity
to apply these skills in everyday situations.

L] Interactive health literacy refers to communicative and social skills that can be
used to derive meaning from different forms of communication, and to apply new
information to changing circumstances.

[] Critical health literacy refers to higher level cognitive skills and social skills required
to critically analyze information, and to use this information to exert greater control
over life events and situations through individual and collective action to address

the social, economic, and environmental determinants of health.
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2.6 Health literacy measurement

A currently available tool to measure health literacy, such as the Rapid
Estimate of Adult Literacy in Medicine (REALM), Test of Functional Health Literacy in
Adults (TOFHLA), Short Test of Functional Health Literacy in Adults (S-TOFHLA), or
Newest Vital Sign (NVS), assess an individual’s reading ability and vocabulary, but they
do not capture all aspects of the concept and definition of health literacy, including
health promotion, disease prevention, and health care. Moreover, these tools have
been developed for general population, not for specific groups of patients (Martin et
al., 2009;Sorensen et al., 2012). Since the cause and risk factors attributed to individual
conditions are different, disease prevention and management must be specific to
individual conditions. The knowledge for making judgments regarding healthcare and
disease prevention must have specific context to individual conditions (Sorensen et

al., 2012).
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Abstract
Background: Neck and low back pain are significant health problems due to their high
prevalence among the general population. Educational intervention commonly aims
to reduce the symptoms and risk for additional problems by increasing the participant's
knowledge, which in turn will alter the person's behavior. The primary aim of this study
was to review randomize controlled trials (RCTs) to gain insights into the effectiveness
of education for the prevention and treatment of non-specific neck and low back pain.
Methods: Publications were systematically searched from 1982 to March 2015 in
several databases. Relevant RCTs were retrieved and assessed for methodological
quality. Meta-analysis was conducted to examine the effectiveness of education for
the prevention and treatment of non-specific neck and low back pain. The overall
quality of evidence was assessed using the GRADE system.
Results: Thirty-six RCTs (30 high-quality studies) were identified. A total of 15 RCTs,
which compared education programs to no education program, were included for
further analysis. All studies included investigated the effectiveness of education with
intermediate- and long-term follow-ups. The results showed that education programs
were not effective in preventing and treating neck pain as well as treating low back
pain. Conflicting evidence was found for the effectiveness of education on prevention

of low back pain.
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Conclusions: Evidence suggests that education programs are not recommended in
preventing or treating neck pain as well as treating low back pain (for long-term effect
only), unless supplementary high-quality studies provide evidence to the contrary.

Key words: Education, Spinal pain, Musculoskeletal disorders
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Introduction

Neck and low back pain are significant health problems due to their high
prevalence among the general population (Walker, 2000;Croft et al., 2001). One-year
prevalence rates for neck pain range between 20% and 40% and lifetime prevalence
of neck pain is 14% up to 71% (Fejer et al., 2006;Coté et al., 2009). For low back pain,
one-year prevalence rates range from 22% to 65%, while estimates for lifetime
prevalence range from 11% up to 84% (Walker, 2000).

The World Health Organization (1998a, 1998b) defines therapeutic patient
education as education that helps patients to learn and to develop many
competencies as well as to adapt behaviors leading to the improvement of health
(World Health Organization, 1998a;World Health Organization, 1998b). Education is
recommended as an important component of neck and low back pain care (Gross et
al., 2009;Koes et al., 2010), which commonly aims to reduce the symptoms and risk
for additional problems by increasing the participant's knowledge, which in turn will
alter the person's behavior (Linton and van Tulder, 2001;Haines et al., 2009).

A number of systematic reviews have been conducted to evaluate the
effectiveness of education aiming to prevent or alleviate neck or low back pain;
however, the findings are still controversial (Leclaire et al., 1996;van Poppel et al,,
2004;Ribeiro et al., 2008;Tavafian et al., 2008;Sahin et al.,, 2011). For example, Haines
et al. (2009) found educational interventions to have no effect on reducing pain

intensity, decreasing disability, or improving the quality of life in neck pain patients
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with various pathologies. However, Heymans et al. (2005) found moderate evidence
supporting the effectiveness of back schools for patients with chronic and recurrent
low back pain (Heymans et al, 2005). The primary aim of this study was to
systematically review randomized controlled trials to gain insights into the
effectiveness of education on the prevention and cure of non-specific neck and low
back pain. The secondary aim was to identify effective educational content to prevent

and treat nonspecific neck and low back pain.
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Methods
Search strategy

Online searches were conducted on PubMed, CINAHL Plus with full text, The
Cochrane Library, ScienceDirect, PEDro, ProQuest, and Scopus databases from
1982eMarch 2015 using the following keywords: neck or low back pain paired with
education, selfmanagement, prevention, or treatment. The search and full inclusion
process was performed by one reviewer (KA). After the inclusion of articles based on

the selection criteria, references were searched for additional articles.

Selection of studies
The selection criteria of relevant articles were:
(1) The study design was a randomized controlled trial (RCT) that used
education as an intervention and had follow-up.
(2) The article was a full report published in English. Letters, abstracts, books,
conference proceedings, and posters were excluded.
(3) Neck and/or low back painwas assessed in the study. Studies on neck and
low back pain due to specific underlying pathology, such as tumors, fractures,
infection, dislocation, whiplash-associated disorder, and osteoporosis were

excluded.



29

Quality assessment of studies

The articles were evaluated for methodological quality by two reviewers (KA
and ES) using the PEDro scale, which contains 11 yes/no items (Maher et al., 2003). A
high-quality study was defined as scoring positive in at least 50% (5/10) of the items.
Disagreements between the reviewers were discussed in an attempt to achieve
consensus. If agreement could not be reached, a third reviewer (PJ) was consulted to
achieve a final judgment. If a study had already been rated according to the PEDro
scale and its score confirmed on the Physiotherapy Evidence Database

(www.pedro.org.au), this score was used in the present study (Machado et al., 2006).

Data extraction

Data extraction was performed by two reviewers (KA and ES). The reviewers
independently extracted the data using a standardized form, including characteristics
of participants, intervention parameters, outcomes, and results. The consensus

method was used to resolve disagreements between the two reviewers.

Data analysis
Only studies which compared education programs to no education program
were included for analysis of the effectiveness of education on the prevention and

cure of non-specific neck and low back pain. The primary outcomes for prevention
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were prevalence and incidence of diseases. The secondary outcomes for prevention
were fear-avoidance beliefs, quality of life, and work-limitations. The primary outcomes
for treatment were pain and disability. The secondary outcomes for treatment were
fear-avoidance beliefs, quality of life, and work-absenteeism. The effects of education
on outcomes were divided into three groups: short-term (less than 3 months),
intermediate-term (between 3 and 12 months), and long term effects (12 months or
more).

For each study, any finding was classified as positive if an education program
was demonstrated to be statistically more effective than no education program in at
least one primary/secondary outcome. Any finding was classified as negative if an
education program was demonstrated to be statistically less effective than no
education program in at least one primary/secondary outcome. A neutral rating (no
effect)was classified if the education program did not statistically differ from no
education program in any primary/secondary outcomes (Linton and van Tulder, 2001).

Studies that used the same tools for outcome assessment were compared
using the mean difference (MD) and 95% of the confidence intervals (Cl) to allow for
direct comparison of the results. If studies used different measurement tools for the
same outcome, the standardized mean difference (SMD) and 95% of the Cl was
calculated using random-effect models. The relative risk (RR) was calculated using a
random-effect model for dichotomous data. Assessment of clinical relevance was

made using the recommendations of the Cochrane Back Review Group (CBRG). A small
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effect was defined as MD less than 0.1, SMD less than 0.5, and RR greater than 0.8. A
medium effect was defined as MD from 0.1 to 0.2, SMD from 0.5 to 0.8, and RR from
0.5 to 0.8. A large effect was defined as MD > 0.2, SMD >0.8, and RR < 0.5 (Furlan et
al,, 2009). The heterogeneity of the studies was evaluated by the 12 statistic. The
Cochrane Collaboration provides the following interpretation of 12: 09%-30%, might not
be important; 30%-60%, may represent moderate heterogeneity; 50%-90% and
75%-100%, may represent substantial and considerable heterogeneity, respectively.
Funnel plots of the trial's SMD were evaluated and asymmetry in a funnel plot
indicates possible non-publication of small trials with negative result. If SDs for
outcome were not reported at all, they were estimated using the mean SD weighted
by the relevant treatment group's sample size across all other trials that reported SDs
for the same outcome (www.cochrane-handbook.org). All statistical analysis was
performed using the Review Manager (RevMan5.3). Forest plots were generated to
present the pooled estimates where there were two or more RCTs of sufficient clinical
and statistical data.

If data did not qualify for meta-analysis (i.e. having only a single study or no
report of MD and SD of the outcomes), the effectiveness of education was reported in
the qualitative analysis and the estimated effect was reported with the information
provided in the studies. If the 95% Cl for RR contained 1, the effectiveness of education
was not statistically significant at the 0.05 level. If the 95% CI for MD contained 0, the

effectiveness of education was not statistically significant at the 0.05 level. If the p-
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value was more than 0.05, the effectiveness of education was not statistically
significant.

The GRADE (Grades of Recommendation, Assessment, Development and
Evaluation) approach was used to evaluate the overall quality of the evidence and the
strength of the recommendations (Furlan et al., 2009). Five domains of quality were
rated for each comparison: (1) limitations of study design; (2) inconsistency; (3)
indirectness; (4) imprecision; (5) publication bias across all trials (Furlan et al,
2009;Guyatt et al., 2011;Michaleff et al., 2014;Vanti et al.,, 2015). A four-point rating
scale ranging from ‘high quality’ on one end to ‘very low quality’ on the other was
employed. The quality of the summary of findings was rated as moderate if one, low
if two, and very low if three of the criteria were not met. The following definitions of
quality of evidence were applied (Guyatt et al., 2008):

[] high quality e further research is very unlikely to change our confidence in the

estimated effect,

[J moderate quality e further research is likely to have an important impact on

our confidence in the estimated effect and may change the estimate,

] tow quality e further research is very likely to have an important impact on our

confidence in the estimated effect and is likely to change the estimate,

[l very low quality e we are very uncertain about the estimate.
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Sensitivity analysis

Sensitivity analysis was conducted to assess how sensitive the
results of the review were in relation to the way it was performed. For the results of
meta-analysis, initially, the effect of the cut-off point used in the methodological
quality assessment for qualification as a high quality study on the synthesized results
was assessed by shifting the cut-off point from =50 to =60%, or shifting the cut-off
point from =50 to >70%. The effect of the inclusion of low quality studies on the
synthesized results was then assessed by repeating the analysis using only high-quality
studies.

For the results of qualitative analysis (using the GRADE approach), the effect of
the cut-off point used in the methodological quality assessment for qualification as a
high quality study on the synthesized results was assessed by shifting the cut-off point

from >50 to 260%, or shifting the cut-off point from >50 to >70%.

Results
Search strategy
A total of 36 articles were judged to meet the selection criteria (Fig. 3.1). All 36

articles were assessed for methodological quality and data extraction.
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Methodological quality assessment

The scoring of both reviewers before discussion had an agreement rate of 84%
(74/88). The overall inter-rater agreement resulted in kappa = 0.67 with a standard
error of measurement of 0.25. After discussion, the two reviewers reached full
consensus (100%; 88/88). The scores for the methodological quality of the studies
ranged from 1 to 8 points (Table 3.1). The median score was 6 points (60%). Thirty
studies were rated as high-quality studies with a median quality score of 6 (60%). Six
studies were rated as low-quality studies with a median quality score of 3 (30%). All
but one study (Burton et al,, 1999) was rated negative for items 5 (blinding of all
participants) and 6 (blinding of all therapists). Twenty of 36 studies were rated as

negative for items 7 (blinding of all assessors) and 9 (intention to treat analysis).



Computerized search of

databases (n=4,024 citations)

3,970 abstracts excluded

because did not meet the

A 4

selection criteria based on

54 full-text articles retrieved

for closer inspection

36 studies were included

18 articles excluded because did
not meet the selection criteria

based on full-text articles

[] 4 articles were protocol studies

[] 1 article was not conducted in
non-specific low back or neck
pain patients

[] 13 articles did not evaluate the

effect of education/advice

for methodological

quality assessment

A 4

Reference checking and manual
search for additional articles

0 article

\4

21 articles exclude because did not
compare education program to no

education program

15 studies were included

for GRAD analysis

Figure 3.1

Flow diagram of the searching and screening process
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Table 3.1 Methodological quality score of the 36 included studies
Total  Quality
Scores on PEDro scale score  of study
Authors
4 5 6 7 8 10 11
Anderson et al (2011) + - -+ o+ + 4+ 8/10 High
Burton et al (1999) + o+ o+ o+ - + 4+ 8/10 High
Cherkin et al (1998) + - -+ % + + 8/10 High
Heymans et al (2006) + o= -+ o+ + 4+ 8/10 High
Hsieh et al (2002) R + 4+ 8/10 High
Sherman et al (2005) + - -+ % + + 8/10 High
Pires et al (2014) + = - o+ o+ + 4+ 8/10 High
Cherkin et al (2001) + - -+ % + + 7/10  High
Leclaire et al (1996) + - = 4+ o+ + 4+ 7/10  High
Ribeiro et al (2008) + - -+ o+ + 4+ 7/10  High
Sahin et al (2011) + - - 4+ o+ + 4+ 7/10  High
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Scores on PEDro scale Total  Quality
Authors

i1 2 3 4 5 6 7 8 9 10 11 Sore ofstudy
Sherman et al (2009) + + + + - - - + 4+ + 4+ 7/10 High
van Poppel et al (1998) + + + + - - - 4+ + + + 7/10 High
Cecchi et al (2010) + + + + - - - + - + 4+ 6/10 High
Cherkin et al (1996) + + -+ - - 4+ + - 4+ + 6/10 High
George et al (2011) + + + + - - 4+ + - 4+ - 6/10 High
Glomsred et al (2001) + + - + - - - 4+ + + + 6/10 High
Little et al (2001) + + 0+ - - 4+ - -+ + 6/10 High
Mayer et al (2005) + + -+ - - - 4+ + + + 6/10 High
Meng et al (2011) + + + + - - - + - 4+ + 610 High
Moffett et al (2005) + + + - - - 4+ - + 4+ + 6/10 High
Moffett et al (2006) + + + + - - - - + 4+ + 6/10 High
Morone et al (2011) + + + - - - + + - + 4+ 6/10 High

Moseley et al (2004) + + + + - - - 4+ - + + 6/10 High
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Scores on PEDro scale Total  Quality
Authors 1 2 3 4 5 6 7 8 9 10 11 score of

study
Sorensen et al (2010) + + + + - - - + - 4+ + 6/10 High
Tavafian et al (2008) + + -+ - - - 4+ 4+ + + 6/10 High
Geldhof et al (2007) + + - + - - - - 4+ 4+ + 510 High
Kamwendo and Linton (1991) + + - + - - - 4+ - + + 510 High
Santos et al (2011) + + -+ - - 4+ - + + 510 High
Vidal et al (2013) + + - + - - - 4+ - 4+ + 510 High
Derebery et al (2009) + + -+ - - - - - 4 + 4/10 Low
Kovacs et al (2007) + + + - - - - 4+ - - + 4/10 Low
Cardon et al (2007) + + - - - - - - - 4+ + 310 Low
Dolphens et al (2011) + + - - - - - - - + + 3710 Low
Roland and Dixon (1989) + + - - - - - - - 4+ + 310 Low
Daltroy et al (1997) + + - - - - - - - - = 1/10 Low

Positive (%) 100 100 58 81 3 3 44 72 44 94 94
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Study characteristics

Twenty-two studies examined low back pain patients and five studies reported
on neck pain patients. Only one study examined both neck and low back pain (Moffett
et al., 2006). The remaining eight studies were conducted on healthy subjects (Table
3.2).

Eighteen studies assessed outcomes for 12 months or longer. Fifteen studies
had follow-up periods ranging from 3 to 6 months, while the remaining three studies
had follow-up durations of less than 3 months (Little. et al.,, 2001;Mayer et al.,
2005;Andersen et al., 2011).

Of 36 studies, only 15 compared education programs to no education program.
Six studies compared education programs to non-specific education programs. The
remaining 15 studies compared education programs to other interventions.
Consequently, these 21 studies were excluded from further analysis because the effect
of education could not be extracted from them. Of 15 studies, six studies showed a
positive effect of education and nine studies reported no effect of education.

The educational content of the 15 studies included was classified into 13 topics
under three headings (Table 3.3). The educational content most frequently included
in the studies was anatomy (85%), exercise (64%), and pathophysiology (64%). The
educational content mainly associated with differences between positive and no-effect
studies comprised function of the spine (40%), information of activity (23%), and

information on coping with the problems (15%) (Fig. 2) (Tables 3.4 and 3.5).



Risk of bias across studies
Analysis of funnel plots suggested low publication bias in both the synthesis of

prevention and treatment of non-specific neck and low back pain

40



Table 3.2 Characteristics and results of the 15 included studies
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Table 3.3 Frequency of content of education provided in the positive and

neutral studies
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Education Content

Content 1 = Anatomy, 2 = Biomechanics, 3 = Function of spine, 4 = Pathophysiology,
5 = Information of prevention, 6 = Cause of neck/low back pain, 7 = Ergonomics,

8 = Information of posture, 9 = Information of activity, 10 = Exercise,

11 = Self-management, 12 = Lifestyle modification, and 13 = Information of coping
with problem

+ value indicated the content favored positive studies.

- value indicated the content favored neutral studies.

Figure 3.2 Difference in frequency of educational content appearing in studies

showing positive effect of education and those with neutral (no) effect of education
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Table 3.4 Summary of evidence for the effectiveness of education on

prevention of non-specific neck pain and non-specific low back pain
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Summary of evidence for the effectiveness of education on treatment

Table 3.5

of non-specific neck pain and non-specific low back pain
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Summary of effectiveness of education
Evidence for neck pain prevention

Only a single study investigated the effectiveness of education on prevalence
of neck pain. There was very low quality evidence (1 RCT, N = 194; limitation in study
design; inconsistency, imprecision) indicating no long-term effect of a spine care
education program on the 8-year prevalence of neck pain and fear avoidance belief

score.

Evidence for low back pain prevention

Three studies investigated the effectiveness of education on prevalence of low
back pain. The results showed moderate heterogeneity (12 = 49%) for prevalence of
low back pain. No long-term effect of education program on the prevalence of low
back pain was detected (pooled RR [95%Cl] = 1.02 [0.78-1.33]) (Fig. 3.3).

Three studies investigated the effectiveness of education on incidence of low
back pain. However, only one study reported a number of incident cases. Thus,
qualitative analysis was conducted. There was low quality evidence (3 RCTs; N = 8161;
limitation in study design, inconsistency) indicating a positive effect of education on
incidence of low back pain in a long-term follow-up.

Three studies investicated the effectiveness of education on fear avoidance

belief score. The results showed low heterogeneity (12 = 17%) for fear avoidance belief
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score. No long-term effect of education program on fear avoidance belief score was

detected (pooled SMD [95%Cl] = -0.02 [-0.17-0.12]) (Fig. 3.4).

Experimental Control Risk Ratio Risk Ratio

Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Cardon 2007 58 193 58 172 36.5% 0.89 [0.66, 1.20] —&—
Dolphen 2011 52 96 41 98 36.9% 1.29[0.96, 1.74] i
Geldhof 2007 37 186 38 167 26.6% 0.87 [0.59, 1.31] —
Total (95% CI) 475 437 100.0% 1.02[0.78, 1.33] <P
Total events 147 137

ity: 2= . 2= = = - 12 = 499 I : t : 4 {
Heterogeneity: Tau? = 0.03; Chi? = 3.89, df = 2 (P = 0.14); I = 49% 01 02 05 7 ; 10

Test for overall effect: Z = 0.13 (P = 0.90)

Figure 3.3

(long-termed effect)

Favours [experimental] Favours [control]

Education versus no education on prevalence of low back pain

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Cardon 2007 1146 401 193 119 437 172 39.0% -0.10[-0.31,0.10] —&
Dolphen 2011 188 29 9% 183 31 98 23.0% 0.17 [-0.12, 0.45] T
Geldhof 2007 152 38 186 154 33 167 38.0% -0.06 [-0.26, 0.15]
Total (95% Cl) 475 437 100.0% -0.02 [-0.17, 0.12] I
Heterogeneity: Tau? = 0.00; Chi? = 2.42, df = 2 (P = 0.30); 1= 17% =_2 1 ; 1 2

Test for overall effect: Z=0.33 (P = 0.74)

Figure 3.4

(long-termed effect)

Favours [experimental] Favours [control]

Education versus no education on fear avoidance believes score
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Evidence for neck pain treatment

There was one study each investigating the effectiveness of education on pain
intensity level and fear avoidance belief score. The two studies examined the
effectiveness of education on disability level. Of these, only one reported the MD and
SD of the outcome. Thus, qualitative analysis was conducted. There was very low to
low quality evidence (1 RCT; N = 51; inconsistency, imprecision for pain intensity level,
2 RCTs; N = 360; limitation in study design, inconsistency, imprecision for disability
level, 1 RCT; N = 117; limitation in study design, inconsistency, imprecision for fear
avoidance belief score) indicating no intermediate-term effect of education program
on pain intensity and disability levels as well as fear avoidance belief score.
Evidence for low back pain treatment

Four studies investigated the effectiveness of education on pain intensity level.
The results showed considerable heterogeneity (12 = 64%-82%) for pain intensity level.
There was intermediate-term effect of education program on pain intensity level was
detected (pooled MD (pooled MD [95%Cl] = -1.10.19 [-2.10-0.09]) (Figs. 3.5). No long-
term effect of education program on pain intensity level was detected (pooled MD
[95%CI] = -0.39[-1.57-0.78] for long-term effect) (Figs. 3.6).

Four studies investigated the effectiveness of education on disability level. The
results showed homogeneity (12 = 0%) for disability level. There was intermediate-term
effect of education program on disability level was detected (pooled SMD [95%Cl] =

-0.58 [-0.86-0.30]) (Fig. 7). There was low quality evidence (2 RCTs; N = 384;
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inconsistency, imprecision) indicating no long term effect of education program on
disability level.

Two studies investigated the effectiveness of education on quality of life score.
The results showed considerable heterogeneity (12 = 83%) for quality of life score. No
long-term effect of education program on quality of life score was detected (pooled
SMD [95%Cl] = -0.10 [-0.90,0.70]) (Fig. 3.8). Three studies examined the effectiveness
of education on work absence. Only one study reported the MD and SD of the
outcome. Thus, qualitative analysis was conducted. There was moderate quality
evidence (3 RCTs; N = 990; inconsistency, imprecision) indicating no long-term effect
of education program on work absence.
Sensitivity analysis

Sensitivity analysis of the results of meta-analysis was not performed because
changing the cut-off point from >50 to 260% or from >50% to >70%, would lead to
only one study or no study left for data analysis. For the results using qualitative
analysis (the GRADE approach), changing the cut-off point from 250 to 260% or from
>50% to >70% would not have altered our conclusions regarding the effect of
education on prevention of neck and low back pain as well as treatment of low back
pain. Changing the cut-off point from =50 to >60% or from >50% to >70 would change
the quality of evidence from low to very low quality for the effectiveness of education

on pain intensity level for neck pain treatment.



Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean _ SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Pires 2014 18 19 30 358 28 32 360% -1.78[-2.96,-0.60)
Sahin 2011 36 128 73 431 128 73 64.0% -0.71[-1.13,-0.29)
Total (95% Cl) 103 105 100.0%  -1.10 [-2.10, -0.09]
Heterogeneity: Tau? = 0.37; Chi* = 2.79, df = 1 (P = 0.09); 12 = 64% ' t T t i
o & -100 -50 0 50 100
Test for overall effect: Z = 2.13 (P = 0.03) Favours [experimental] Favours [control]
Figure 3.5 Education versus no education on pain level
(intermediate-termed effect)
Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% Cl
Glomsod 2001 17 14 37 27 17 35 494% -1.00[-1.72,-0.28] -+
Leclaire 1996 14 22 64 1218 77 506%  0.20[-0.47,0.87]
Total (95% Cl) 101 112 100.0%  -0.39[-1.57,0.78]
Heterogeneity: Tau? = 0.59; Chi? = 5.69, df = 1 (P = 0.02); I* = 82% k = 5 7 5 r 0

Test for overall effect: Z = 0.65 (P = 0.51)

Figure 3.6

Favours [experimental] Favours [control]

Education versus no education on pain level (long-termed effect)

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Welght IV, Random, 95% CI IV, Random, 95% CI
Pires 2014 192 148 30 259 157 32 304% -0.43[-0.84, 0.07]
Sahin 2011 3613 583 73 3993 589 73 696%  -0.64[-097,-0.31) 10
Total (95% Cl) 103 105 100.0%  -0.58 [-0.86, -0.30] ¢
Heterogeneity: Tau? = 0.00; Chi? = 0.46, df = 1 (P = 0.50); I = 0% 5 t 3 ; o

Test for overall effect: Z = 4.08 (P < 0.0001)

Figure 3.7

Favours [experimental) Favours [control]

Education versus no education on disability level

(intermediate-termed effect)

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
Glomsod 2001 10 27 37 116 35 35 498% -0.51[-0.98, -0.04]
Tavafian 2008 1298 635 37 1113 549 37 50.2% 0.31[-0.15,0.77)
Total (95% Cl) 74 72 100.0% -0.10 [-0.90, 0.70]
}

Heterogeneity: Tau® = 0.28; Chi* = 5.94, df = 1 (P = 0.01); I* = 83%
Test for overall effect: Z=0.24 (P =0.81)

Figure 3.8

(long-termed effect)

10 5 0 5 10
Favours [experimental] Favours [control]

Education versus no education on quality of life score
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Discussion

Although the studies included were categorized into groups according to the
purpose of education, body region, outcome measurement, and follow-up duration,
we still found heterogeneity among studies in terms of the content of education,
teaching method, and stage of disease. Within the limitations, the results indicated that
an education program was not effective in preventing and treating neck pain. Education
program was effective in treating low back pain in the intermediate-term follow-up but
not in the long-term follow-up. Conflicting evidence was found for the effectiveness

of education on prevention of low back pain.

Methodological considerations

Fifty-six percent of studies included failed to blind the assessors who measured
at least one key outcome. Blinding of all participants, therapists, and assessors are
important for the internal validity of a study. Participant blinding ensures that the
apparent effect (or lack of effect) of treatment is not due to the placebo effect or
Hawthorne effect. Expectations are an important factor in placebo effects (Price et al,,
1999). Participants in the control group would have had no expectations, but the
intervention group was prone to expectations. Blinding of all therapists and assessors
is also important to guarantee the apparent effect of treatment is not due to the
therapist's/assessor's enthusiasm or lack of enthusiasm for the intervention or control

condition (Portney and Watkins, 2009). By definition, it is not possible to blind
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participants and therapists in an education-related trial. However, one strategy that
could be conducted to minimize the expectation bias of participants and therapists is
to set a trial in which at least two educational interventions are compared and ensure
that the interventions are equally credible and acceptable to participants and that
participants have limited experience or expectations for either intervention. Another
solution along these lines would be to provide a sham intervention consisting of a
brief leaflet with general information to the control group using a Zelen design
(Torgerson and Roland, 1998).

Fifty-six percent of studies included failed to report an intention-to-treat
analysis. It is important that data are analyzed according to the original random
assisnment in order to reduce potential for biases if dropouts are related to outcomes
or group assisnment. Also, an intention-to-treat analysis helps to preserve the original

balance of a random assignment (Portney and Watkins, 2009).

Study characteristics

The follow-up periods for the effectiveness of educational intervention ranged
from one week to eight years. No data collection regarding outcomes during follow-up
periods may pose a threat of recall bias, which may influence the results of the studies.
Future studies should pay more attention to the frequency of data collection during
their follow-up period, and it is recommended that data are collected at least every 3

months or are obtained from a continuous registration system.
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It was also found that the educational content among the studies included
differed substantially. Three education topics that may be effective in the prevention
and treatment of neck and low back pain are function of the spine, information of
activity, and information on coping with the problems. Sahin et al. (2011) suggested
that knowledge about activities, the function of the spine, and coping with the
problems would increase the self-esteem of patients, which consequently improved
quality of life and prevented recurrences (Sahin et al.,, 2011). Tavafian et al. (2008)
showed that knowledge about activities and the function of the spine in an educational
program improved quality of life in low back pain patients (Tavafian et al., 2008).
Glomsrgd et al. (2001) included knowledge about activities in their study because it

was one factor contributing to favorable long-term effects (Glomsrgd et al., 2001).

Evidence of the effectiveness of education on prevention and treatment of non-
specific neck and low back pain

All studies included investigated the effectiveness of education with
intermediate- and long-term follow-ups. Interestingly, the findings indicate that
education was not effective in preventing non-specific neck pain, in terms of reducing
prevalence or fear avoidance belief. Education was also not effective in treating
nonspecific neck and low back pain (long-term effect), in terms of reducing pain
intensity, disability, fear avoidance belief, or work absence as well as increasing quality

of life. Education was effective in treating nonspecific low back pain (intermediate-
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term effect), in terms of reducing pain intensity and disability. The body of evidence
recarding the effectiveness of education on prevention of non-specific low back pain
is still inconsistent. Within the limitations, it seems that providing education alone is
insufficient in preventing and treating neck and low back pain. One effective
management for musculoskeletal disorders is self-management (Moffett and MclLean,
2006), which aims not only for the provision of information to increase knowledge but
to further change health behavior and health status (Lorig, 2002). Self-management
requires patients to have adequate health literacy, referring to the cognitive and social
skills that determine the motivation and ability of individuals to gain access to,
understand, and use information in ways which promote and maintain good health
(Nutbeam, 1998;Briggs et al., 2010;Briggs et al., 2011). In other words, health literacy
refers to a person's ability to comprehend health information and use that information
to make informed decisions about one's health and medical care, thus giving
individuals the knowledge and skills to optimally function and navigate in the health
care environment. These skills include being able to discern healthy lifestyle choices,
obtain knowledge of disease and management, identify appropriate preventative and
health care services, and carry out self-care tasks (Ennis et al., 2012). To successfully
become health literate, one should have sufficient knowledge regarding disease and
the management to acquire the skills needed for health care. Thus, educational
intervention aimed at enhancing health literacy may hypothetically be an effective

intervention in preventing and treating neck and low back pain by helping patients
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navigate in the health care system and seek other more effective ways to treat their
neck or low back problem. Thus, future research should focus on how to enhance an
individual's health literacy and the context of health literacy suitable for specific groups

of patients.

Sensitivity analysis

In this review, a prior cut-off point of >50% was used, which might have
influenced the level of evidence and potentially the results of the review. Thus, we
assessed the effect of the cut-off point used in the methodological quality assessment
on the level of evidence. The findings of sensitivity analysis suggest that there have
been a small number of very good quality studies investigating the effectiveness of
education programs compared to no education program. Thus, further study is required

before any firm conclusions can be drawn.

Limitations

There are three main methodological limitations of this systematic review. First,
the search strategy was limited only to full published reports in English. The possibility
of language bias may have affected the results of the review. Second, only one
reviewer searched for studies. The possibility of selection bias cannot be ruled out and
not all studies were identified, affecting the results of this review. Third, the researcher

summarized the results from studies with low to considerable heterogeneity. This may
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explain the observed variation in the results among studies. Future research is required
to indicate whether differences in these aspects affect the effectiveness of education

on the prevention and treatment of neck and low back pain.

Conclusions

This review revealed that education programs were not effective in preventing
and treating neck pain as well as treating low back pain (for long-term effect only).
Conflicting evidence was found for the effectiveness of education on prevention of
low back pain. However, three education topics that may be effective in the prevention
and treatment of neck and low back pain were identified, namely, function of the
spine, information on activities, and information on coping with the problems. Unless
supplementary high-quality studies provide different evidence, education programs are
not recommended for the prevention or treatment of neck pain as well as low back

pain.
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Summary

This review showed education programs were not effective in preventing and
treating neck pain as well as treating low back pain (for long-term effect only).
Conflicting evidence was found for the effectiveness of education on prevention of
low back pain. Within the limitations, it seems that providing education alone is
insufficient in preventing and treating neck and low back pain. One effective
management for musculoskeletal disorders is self-management, which aims not only
for the provision of information to increase knowledge but to further change health
behavior and health status. Self-management requires patients to have adequate

health literacy, referring to the cognitive and social skills that determine the motivation
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and ability of individuals to gain access to, understand, and use information in ways
which promote and maintain good health.

However, three education topics that may be effective in the prevention and
treatment of neck and low back pain were identified, namely, function of the spine,
information on activities, and information on coping with the problems. These topics
are used as the starting point for the development of health literacy questionnaire

relating to understanding domain (Chapter IV).
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Development of a health literacy questionnaire for predicting non-
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Abstract

Background: Health literacy has important implications for health programs and health
service delivery models. Non-specific neck pain is common in office workers. The study
aimed to identify domains of health literacy associated with the development of non-
specific neck pain in office workers, which were used to develop a health literacy
questionnaire.

Design: Questionnaire items were developed from in-depth interviews. Factor analysis
was used to refine the questionnaire. Psychometric properties of the questionnaire
were assessed.

Participants: Thirty three participants (three professors, 10 physical therapists, and 20
office workers) took part in in-depth interviews. Data from 280 and 195 office workers
with and without neck pain were used for factor analysis and psychometric property
assessment, respectively.

Results: In-depth interviews identified five domains of health literacy relating to non-
specific neck pain; accessing, understanding, appraising, applying, and extrinsic/intrinsic
factors influencing health literacy. The neck pain-specific heath literacy questionnaire
for office workers was developed and contained six questions. The test-retest reliability
was good (ICC (3,1) = 0.75). Confirmatory factor analysis showed that the model fit
indices were acceptable (RMSEA = 0.07, SRMR = 0.025, CFl = 0.98). Mann-Whitney U

test showed that the total score of the developed questionnaire was significantly lower
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in office workers with neck pain than in those without neck pain (p<0.05), indicating
acceptable discriminative validity.

Conclusions: The neck pain-specific heath literacy questionnaire for office workers was
developed and had acceptable psychometric properties. The questionnaire can be
used to identify office workers with poor health literacy related to non-specific neck
pain.

Key words: health literacy, non-specific neck pain, office worker, questionnaire
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Introduction

Neck pain is a major health problem in office workers (Coté et al., 2009) with a 1-year
prevalence of 42%-69% (De Loose et al., 2008;Janwantanakul et al., 2008) and 34%-
49% reporting new onset of neck pain during 1-year follow-up (Korhonen et al,
2003;Hush et al., 2009). In a working population, neck pain is viewed as an episodic
health problem over a lifetime with variable recovery between episodes (Guzman et
al.,, 2009) and 60%-80% reporting recurrent neck pain one year later (Carroll et al,,
2009). Neck pain causes considerable personal suffering due to pain, disability, and
impaired quality of work and life in general, which leads to a great socio-economic
burden on both patients and society (Borghouts et al., 1999;Cété et al., 2009).

An effective approach to manage musculoskeletal disorders (MSDs) is self-
management based on the biopsychosocial model (Briggs et al., 2010;Briggs et al,,
2011). Effective self-management requires patients to have adequate health literacy,
which is an individual’s ability to seek, understand, and utilize health information, in
order to make judgments and take decision for concerned health care, disease
prevention, and health promotion to maintain and improve quality of life (Gong et al,,
2007;Jordan et al., 2008). Literacy generally means the ability to read and write, which
are basic skills needed to understand and communicate information. However, health
literacy requires some additional skills, including the ability to find, evaluate, and
integrate health information from a variety of contexts (Peerson and Saunders,

2009;World Health Organization, 2009). The World Health Organization (WHO) points
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out that health literacy implies the achievement of a level of knowledge, personal
skills, and confidence to take action to improve personal and community health by
changing personal lifestyles and living conditions. By improving people’s access to
health information, and their capacity to use it effectively, health literacy is critical to
empowerment (Nutbeam, 1998;World Health Organization, 1998b). The main
competencies of health literacy compose of (1) access (i.e. the ability to seek, find and
obtain health information); (2) understand (i.e. the ability to comprehend health
information); (3) appraise (i.e. the ability to interpret, filter, judge, and evaluate health
information) and; (4) apply (i.e. the ability to communicate and use the information to
maintain and improve health) (Sorensen et al., 2012). Sub-optimal health literacy in
patients with chronic conditions, such as asthma, diabetes, and rheumatoid arthritis,
has been found to associate with poorer health conditions, knowledge, and limited
self-management skills (Williams et al., 1995;Briggs et al., 2010;Briggs et al., 2011).
Health literacy, therefore, has important implications for health programs and health
service delivery models, particularly in the context of management of chronic health
conditions (Briggs et al., 2010;Briggs et al., 2011).

Currently available tools aimed to measure health literacy, such as the Rapid
Estimate of Adult Literacy in Medicine (REALM), Test of Functional Health Literacy in
Adults (TOFHLA), Short Test of Functional Health Literacy in Adults (S-TOFHLA), or
Newest Vital Sign (NVS), assess an individual’s reading ability and vocabulary. These

tools have been developed for the general population, not for specific groups of
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patients (Martin et al,, 2009;Sorensen et al.,, 2012). The causes and risk factors
attributed to individual conditions are different, thus the prevention and management
should be specific to individual conditions. The knowledge for making judgments and
taking decisions regarding healthcare and disease prevention should also have specific
context to individual conditions. For example, Gong et al (Gong et al.,, 2007) and
Sabbahi et al (Sabbahi et al., 2009) demonstrated that TOFHLA did not associate with
oral health outcomes, because the tool did not measure the oral health domain. Later,
researchers specifically developed the Test of Functional Health Literacy in Dentistry
(TOFHLID) to measure oral health literacy and found associations between oral health
outcomes and TOFHLID (Gong et al., 2007;Sabbahi et al., 2009). In 2008, Ishikawa et al
(Ishikawa et al., 2008) developed an instrument to assess communicative and critical
health literacy among Japanese office workers for health promotion at the workplace.
To our knowledge, no study has investigated the relationship between health literacy
and non-specific neck pain. The aim of this study was to identify domains of health
literacy associated with the development of non-specific neck pain in office workers.
The results were then used to develop a neck pain specific-health literacy
questionnaire for office workers. Such health literacy questionnaire would provide
guiding information for health professionals and individuals in joint decisions on disease
prevention. Also, the questionnaire would identify important educational topics that

may be effective in the prevention of non-specific neck pain in office workers.



7

Methods

The study was divided into three phases. Phase | consisted of two steps: step | —
identification of questionnaire items and step Il - items and respond scale generation.
Phase Il involved a process of item reduction. Phase Ill studied validity and reliability
of the developed questionnaire. This study was approved by the University Human
Ethics Committee. Participants were explained the purpose and procedure of this study

and signed an informed consent form.

Phase |

Participants

Participants comprised four groups: professors, physical therapists, and office workers
with and without non-specific neck pain. Non-specific neck pain is pain in the neck
region (with or without radiation) without any specific systematic disease being
detected as the underlying cause of the complaint (Borghouts et al., 1998). A snowball
sample of professors who taught musculoskeletal physical therapy and had at least 5
years of clinical experience in musculoskeletal physical therapy in a Thai university was
conducted. Physical therapists working in a clinic or a hospital in Thailand and having
at least 5 years of clinical experience in musculoskeletal physical therapy were
conveniently sampled. Both male and female office workers with and without non-
specific neck pain in the previous 6 months, aged between 18-55 years, who worked

full-time, and had at least 5 year of experience as office workers were conveniently
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recruited. Office workers were excluded if they reported pregnancy, had a history of
trauma or accidents in the spinal region or had a history of spinal and intra-abdominal
surgery in the previous 12 months, or had been diagnosed with congenital anomaly of
the spine, rheumatoid arthritis, infection of the spine and discs, ankylosing spondylitis,
spondylolisthesis, spondylosis, tumor, systemic lupus erythymatosus (SLE), or

osteoporosis.

Procedures
In step |, professors, physical therapists, and office workers with and without non-
specific neck pain were in-depth interviewed. Semi-structured face to face interviews
were used to gather information regarding self-management of neck pain. The semi-
structured interview included four domains of health literacy (i.e. accessing,
understanding, appraising, and applying). The data were analyzed by three
independent researchers using content analysis and descriptive meta-metrics.

In step II, the selection of content to generate questions was conducted. The
selection criteria were:
1) the content should be related to self-management of neck pain.
2) the content should be related to the ability to seek, understand, appraise, and

apply information to manage neck pain.

3) the content should be able to differentiate office workers with neck pain from

those without neck pain.
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4) the content should be able to differentiate office workers with or without neck
pain from professors or physical therapists.

A researcher generated questions and defined responses to each question in
the questionnaire. For the domain of accessing, appraising, and applying, a five-point
Likert-style format was used for responses to each question. For the domain of
understanding, multiple-choice format was used for responses to each question. The
first version of non-specific neck pain health literacy questionnaire was reviewed and
assessed for its content validity by three experts. Index of item objective congruence
(I0C) was used for content validity analysis and IOC was set at 20.5 (Guyatt et al,,

1993;Portney and Watkins, 2009).

Phase |l

Participants

A convenience sample of office workers with and without non-specific neck pain in
two large-scale enterprises in Bangkok was recruited. The enterprises participating in
this study were a public university and a commercial bank. Office workers were

included and excluded according to the criteria described in phase I.
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Procedures

Office workers were approached and invited to participate in this study. They were
informed of the objective and details of the research and asked to provide informed
consent upon agreement to participate. Subjects were asked to complete the
questionnaire developed in phase | (the 1° version). The data were analyzed using
exploratory factor analysis (EFA) to determine the number of health literacy domains
and the optimal number of questions to retain in the questionnaire. The number of
health literacy domains in the data set was estimated using eigenvalue >1 and the
Scree test. The questions were included in the questionnaire if a factor loading was

more than 0.6. The 2" version of questionnaire was developed at the end of phase II.

Phase Il

Participants

Office workers with and without non-specific neck pain were conveniently recruited
from two large-scale enterprises in Bangkok. The enterprises participating in this study
were a public university and a commercial bank. Office workers were included and

excluded according to the criteria described in phase 1.
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Procedures

Office workers were approached and invited to participate in this study. They were
informed of the objective and details of the research and asked to provide informed
consent upon agreement to participate. Subjects were asked to complete the
questionnaire developed in phase Il (the 2™ version). The data were analyzed to
determine its validity and reliability. Confirmatory factor analysis (CFA) was conducted
to confirm whether the questionnaire from phase Il had good model fit, using LISREL
8.72 (Jordan et al., 2013). Model fit was assessed using a combination of absolute and
incremental fit indices: root mean square error of approximation (RMSEA), standardized
root mean square residual (SRMR), and comparative fit index (CFl). The criteria for good
model fit were RMSEA <0.08, SRMR <0.09, and CFl =0.95. Discriminative validity was
evaluated by comparing the total score of health literacy questionnaire (final version)
between office workers with and without non-specific neck pain by using Mann-
Whitney U test. The level of significance was set to p<0.05 (Jankovic et al., 2016;Xiao
et al,, 2016). Internal consistency was assessed using Cronbach’s alpha.

The test-retest reliability of the questionnaire was conducted on 100 participants who
were randomly selected from both office workers with and without non-specific neck
pain groups (N = 50 in each group). Each subject was asked to complete the
questionnaire on two occasions over a two-week period. The intraclass correlation
coefficient [ICC (3,1)] was calculated for test-retest reliability using the SPSS statistics

software, version 17.0.
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Results

Phase |

In step I, 33 interviews were conducted across the four groups: three professors, 10
physical therapists, 10 office workers with non-specific neck pain, and 10 office workers
without non-specific neck pain. Data from the interviews were analyzed by three
independent researchers using content analysis and descriptive meta-metric. This
process revealed five domains reflecting non-specific neck pain health literacy in office
workers: 1) accessing, 2) understanding, 3) appraising, 4) applying, and 5)
extrinsic/intrinsic factors influencing health literacy.

In step Il, according to the selection criteria, four potential domains for
measurement development were identified, including accessing, understanding,
applying, and extrinsic/intrinsic factors influencing health literacy. The appraising
domain was excluded because it was unable to differentiate between office workers
with and without non-specific neck pain. The 1° version of non-specific neck pain
health literacy questionnaire consisted of 39 questions in four domains: 6 questions in
accessing, 9 questions in understanding, 21 questions in applying, and 3 questions in
extrinsic/intrinsic factors influencing health literacy. The results from the item review
of experts showed the index of I0C of all questions to be 0.92, indicating good content

validity.
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Phase |l

A total of 280 office workers completed the questionnaire, a response rate of 100%.
Table 4.1 presents the baseline characteristics of participants. Responses from the
participants were analyzed by EFA. According to the criteria of factor loading >0.6,
only the applying domain of health literacy, which consisted of 7 questions, was
included in the questionnaire. Included questions related to five factors, according to
the criteria of eigenvalue >1 (Table 4.2). Factor 1 relating to working posture, Factor 2
relating to rest break, and Factor 3 relating to working habit consisted of one question
each. Factor 4 relating to pain management while working and Factor 5 relating to neck
muscle exercise consisted of two questions each. In summary, the 2™ version of non-
specific neck pain health literacy questionnaire consisted of seven questions in five

factors.
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Table 4.1 Characteristics of participants
Phase Il (n=280) Phase Il (n=195)
Characteristics
N (%) Mean + SD N (%) Mean + SD
Gender
Male 92 (32.9) 49 (25.1)
Female 188 (67.1) 146 (74.9)
Age (years) 39.5+83 a0 + 7.9
20-29 33(11.8) 16 (8.2)
30-39 111 (39.6) 76 (39.0)
40-49 94 (33.6) 70 (35.9)
50-55 42 (15.0) 33 (16.9)
History of neck pain
Yes 130 (46.4) 91 (46.7)
No 150 (53.6) 104 (53.3)
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Table 4.2 Factor loading for seven questions in the developed questionnaire

Factor loading

Rest Working Pain
Posture Exercise
break habit management
Question 1 0.658
Question 2 0.908
Question 3 0.742
Question 4 0.797
Question 5 0.873 0.294
Question 6 0.238 0.709
Question 7 0.932

Question 1 in Factor 1 (working posture); Question 2 in Factor 2 (rest break); Question
3 in Factor 3 (working habit); Question 4 and 5 in Factor 4 (pain management);

Question 6 and 7 in Factor 5 (neck-related exercise)

Phase Il

A total of 195 office workers completed the questionnaire, a response rate of 100%.
Table 1 presents the baseline characteristics of participants. The CFA revealed that the
2" version of questionnaire did not have good fit. There were two questions correlated
with more than one factor (5" and 6™ question). Fifth question was excluded because

it had factor loading in Factor 5 more than factor loading of sixth question in Factor 1.
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Moreover, such question correlated with more than one factor (Factor 4 and 5),
indicating its inappropriateness for measuring neck pain-specific heath literacy in office
workers. Thus, one question (i.e. if you have a neck pain during work, will you stretch
neck muscle to release pain?) was excluded from the 2" version of questionnaire. As
a result, the final (3') version of non-specific neck pain health literacy questionnaire,
which consisted of six questions in five factors in the applying domain of health literacy,
presented a good fit (RMSEA = 0.07, SRMR = 0.025, and CFI = 0.98). Factor 1 relating to
working posture, Factor 2 relating to rest break, Factor 3 relating to working habit, and
Factor 4 relating to pain management while working consisted of one question each.
Factor 5 relating to neck muscle exercise consisted of two questions. Discriminative
validity assessment showed that a group of office workers with non-specific neck pain
had statistically lower total scores on the health literacy questionnaire than a group
of office workers without non-specific neck pain (p<0.05) (Table 4.3). Cronbach’s alpha
reliability coefficient was 0.64 and 0.53 when tested in office workers with and without
non-specific neck pain, respectively, indicating moderate internal consistency(Bailly et
al.). The test-retest reliability of the questionnaire demonstrated good reliability (ICC

[3,1] = 0.75).
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Table 4.3 Discriminative validity between office workers with and without non-

specific neck pain (total score)

Office workers with Office workers without
non-specific neck pain non-specific neck P
(n=91) (n=104)

Mean Rank | Sum of Ranks | Mean Rank | Sum of Ranks

Total scores of health 86.04 7830 108.46 11,280 0.005

literacy questionnaire

Mann-Whitney U tests; significant differences (p < 0.05)

Discussion

The purpose of this study was to develop a neck pain-specific heath literacy
questionnaire for office workers. Based upon a conceptual framework of health
literacy, the development of questionnaire started with in-depth interview with diverse
participant groups and selection of content to generate questions. Through purposeful
sampling, the researchers appraised a broad range of groups to qualitatively identify
and understand potential constructs of non-specific neck pain health literacy for office
workers. The conceptualization of non-specific neck pain health literacy devised from
experiences of health professionals and physical therapists as well as from the office

workers’ perspective. The exploratory factor analysis and confirmatory factor analysis
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were then undertaken to identify and confirm the explicit concept of non-specific neck
pain health literacy for office workers (Polit, 2015). The results led to the development
of new questionnaire called “Neck pain-specific Heath Literacy for Office Workers
(NHLOW)” (Appendix A).

The conceptualization of health literacy in this study is consistent with theory
(Nutbeam, 2008;Sorensen et al., 2012). Only the applying domain of health literacy (i.e.
the ability to use information to maintain and improve health), not the accessing,
understanding, appraising, and extrinsic/intrinsic factors influencing health literacy
domains, were included in the NHLOW. An increase in media reports and rapid diffusion
of the internet facilitates access to health information for all. The target population of
the current study, i.e. office workers, is commonly educated. Therefore, they are likely
to be able to understand and appraise health information. The applying information
domain thus becomes a single important component of health literacy to differentiate
between office workers with and without non-specific neck pain.

The NHLOW comprised six questions. Question 1-4 involve with behaviors of
office workers during work, while Question 5-6 concerns neck-related exercise. The
total score of the NHLOW ranges from 0 to 24, with higher scores indicating higher
health literacy. It is hypothesized that office workers with high health literacy scores
possess better health behaviors, health outcomes, and self-management skill than
those with low scores of health literacy (Briggs and Jordan, 2010). Office jobs requires

sitting for long hours of computer work behind a screen, leading to continuous and
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static contraction of postural muscles. The forward head posture when registered in
the sitting position has been identified as a risk factor for the development and
increased frequency and severity of neck pain (Haughie et al., 1995). Irregular head and
body postures were a main predictors for the occurrence of neck complaints (Eltayeb
et al., 2009). Perceived muscular tension was a strong predictor of future neck-shoulder
symptoms in symptom-free office workers and was the strongest risk factor for the
onset of neck pain (Huysmans et al., 2012;Paksaichol et al., 2015). Several hypotheses
have been proposed for the pathogenesis of work-related musculoskeletal symptoms
and pain. One suggests that selective and sustained activation of type | muscle fibers
can be seen as the most influential hypothesis for the development of muscle damage
due to sustained low-intensity muscle contraction (the Cinderella hypothesis). This
may lead to Ca2+ accumulation and homeostatic disturbances in the active muscles
due to poor blood circulation and an impaired metabolic waste removal mechanism.
These pathological changes in the active muscles lead to muscle cell damage
(Wahlstro"m, 2005;Visser and van Dieen, 2006). In the same way, a proper recovery of
muscles is believed to be crucial in avoiding MSDs. In this context, the general purpose
of exposure variation is to give the motor units that would otherwise be overloaded
an opportunity to relax (Mathiassen, 2006). Rest-break interventions have been
recommended to decrease musculoskeletal symptoms (Janwantanakul et al., 2008).
Individual operators can perform some physical activity, exercise, or change their

posture during the breaks (Barredo and Kelly, 2007). In addition, previous



90

epidemiological studies found low muscle endurance among office workers with neck
pain (Cagnie et al., 2007). Sihawong et al (Sihawong et al., 2014) reported that neck
muscle stretching and endurance exercise has been found to be beneficial in the
prevention of non-specific neck pain in office worker.

The NHLOW showed good validity and reliability for psychometric properties,
including discriminative validity of the domains, internal consistency, and test-retest
reliability. Discriminative validity assesses whether the health literacy questionnaire can
discriminate office workers in different groups, i.e. office workers with and without non-
specific neck pain. It was evaluated by comparing the total score of the NHLOW
between office workers with and without non-specific neck pain groups. The results
showed that office workers with non-specific neck pain had significantly lower total
scores than office workers without non-specific neck pain, suggesting a discriminative
validity of the NHLOW (Hu et al., 2016;Xiao et al.,, 2016). The internal consistency was
investigated with the use of Cronbach’s alpha coefficient. According to Bowling
(Bowling, 2002), an alpha of 0.5 or higher is considered as a sign of acceptable internal
consistency. In this study, internal consistency measured by Cronbach's alpha was 0.53
and 0.64, indicating that the items in the NHLOW are homogeneous and thus are
measuring the same underlying concept. Test-retest reliability assesses the extent to
which scores are stable and reproducible. Reliability coefficients were interpreted as
ICCs below 0.75 indicating poor to moderate reliability and equal or above 0.75

indicating good reliability (Portney and Watkins, 2009;Polit, 2015). In this study, the
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coefficient of stability was 0.75 as represented by the Intraclass Correlation Coefficient
(ICC [3,1]), demonstrating good test-retest reliability of the questionnaire.

The NHLOW is a promising tool to be used for identifying office workers in need
of early intervention to prevent the development of non-specific neck pain.
Identification of persons at risk would also mean the enhancement of resource
allocation to those most in need and most likely to benefit from it. Due to its easy-to-
administration and low cost, the questionnaire can be used at a population level
(Linton and Hallden, 1998;Moons et al., 2009). The NHLOW can also be utilized as a
guide of important education topics to prevent non-specific neck pain in office workers.
Effective management for MSDs should include self-management program. Effective
self-management requires persons to have adequate health literacy (Williams et al,,
1995;Briggs et al., 2010;Briggs et al., 2011). Thus, an effective prevention program for
non-specific neck pain in office workers should include an intervention to improve an
individual’s health literacy.

A major strength of this study is the application of multiple processes to
develop the questionnaire, including in-depth interviews as well as exploratory and
confirmatory factor analysis. Also, the number of office workers participating in the
study and the high response rate enhance the internal validity of the study. There are
at least two methodological limitations that are noteworthy. First, the use of a
convenience sample restricts the external validity of this study. Thus, generalization of

the results from this study to other working populations should be made with caution.
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Second, the cross-sectional design of this study did not accommodate an evaluation
of the predictive validity of the NHLOW. Further prospective study is required to assess
the predictive validity of the NHLOW. A further limitation relates to the total score
calculated from the five factors. In short, the unequal items of each factor mean that
greater weight is given to Factor 5, which consists of two questions. One should remain
aware of this when generating interpretations based upon the total score calculation.
An alternative would be to use the average of the two questions in the total score.
Finally, it has been argued that different factors might not be added into a total score.
However, all five factors originated from one domain, which summarizes the impact of
the ability to use the information to maintain and improve health (applying domain).
Moreover, many other, well-known questionnaires also calculate total scores from

different factors (Ruokolainen et al., 2016).

Conclusions

The neck pain-specific heath literacy questionnaire for office workers (The NHLOW) was
developed and showed good validity and reliability for psychometric properties,
including discriminative validity of the domains, internal consistency, and test-retest
reliability. The NHLOW contained six questions with scores ranging from 0 to 24, with
higher scores indicating higher health literacy. The utilization of health information was

the only domain of health literacy identified in the present study to associate with the
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development of non-specific neck pain in office workers. The NHLOW is easy and quick
to complete by respondents. The NHLOW provides information that may help
clinicians in making decisions about office workers’ health literacy related to non-

specific neck pain and educational content given to improve their health literacy.
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Summary

This study developed a neck pain-specific heath literacy questionnaire for office
workers. The neck pain-specific heath literacy questionnaire for office workers (The
NHLOW) was developed, in which NHLOW consisted of six questions with scores
ranging from 0 to 24, with higher scores indicating higher health literacy. The utilization
of health information was the only domain of health literacy identified in the present
study to associate with the development of non-specific neck pain in office workers.
The NHLOW showed good validity and reliability for psychometric properties, including
discriminative validity, internal consistency, and test-retest reliability. Future study will
need to evaluate whether the NHLOW can predict office workers who are at risk of
developing non-specific neck pain. Based on the hypothesis, the office workers with
high health literacy scores possess better health behaviors, better self-management
skill and lower risk to develop non-specific neck pain than those with low scores of
health literacy. The predictive validity of the NHLOW need to be examined (Chapter

V).
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Abstract

Background: Having a health literacy screening tool for neck pain with reasonable
predictive ability is essential in providing information about individuals’ risk of
developing neck pain, which will guide health professionals and individuals in joint
decisions on disease prevention. The aim of this study was twofold: 1) to evaluate the
predictive validity of the neck pain-specific health literacy for office workers (NHLOW)
questionnaire on non-specific neck pain in office workers, and 2) to compare the
predictive validity of the NHLOW to the validity of the neck pain risk score for office
workers (NROW) and a combination of NHLOW and NROW.

Method: At baseline, 342 healthy office workers filled out a self-administered
questionnaire, the NHLOW and the NROW. The incidence of non-specific neck pain was
collected every month for a 12-month period.

Results: Seven participants were lost during the follow-up period. There were 103
(30.7%) incident non-specific neck pain cases among 335 office workers. For the
NHLOW, a cut-off score of less than or equal to 8 points (lower scores indicate lower
health literacy) had a sensitivity of 57.3% and a specificity of 96.6%. The positive and
negative predictive value were 88.1% and 83.6%, respectively. The area under the
receiver-operating characteristic curve was 0.769 (95% CI 0.706 to 0.832). The NHLOW
predicted non-specific neck pain more accurately than the NROW and the combination

of the two screening tools.
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Conclusion: The NHLOW is an acceptable screening tool to predict non-specific neck
pain in office workers during 1-year follow-up, usable in occupational and primary care
setting.

Key words: health literacy, non-specific neck pain, office worker, predictive validity
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Introduction

Neck pain is prevalent among office workers (Cote et al., 2009) with 42%-69% of office
workers reporting neck pain annually (De Loose et al., 2008;Janwantanakul et al., 2008)
and 34%-49% developing new onset of neck pain every year (Korhonen et al,
2003;Hush et al., 2009). Neck pain is viewed as an episodic occurrence over a lifetime
with variable recovery between episodes (Guzman et al, 2009). In a working
population, 60% to 80% of workers with neck pain report neck pain one year later
(Carroll et al., 2009). Neck pain causes considerable personal suffering due to pain,
disability, and impaired quality of work and life in general, which can be a great socio-
economic burden for both patients and society (Borghouts et al., 1999;Cété et al,
2009). In the Netherlands, the total cost of neck pain in 1996 was estimated at 686
million US dollars and there was productivity loss due to sickness absence in 32% of
office workers with neck/shoulder symptoms in 2004 (Borghouts et al., 1999;van den
Heuvel et al.,, 2007). In Thailand, the cost of neck pain among office workers was
approximately 198 million US dollars in 2006 (Janwantanakul et al., 2005).

One effective management for musculoskeletal disorders (MSDs) is self-
management based on the biopsycosocial model (Briggs et al., 2010;Briggs et al., 2011).
The model is widely accepted for the development of chronic MSDs (Ferrari and
Russell, 2003). Self-management requires patients to have adequate health literacy,
which is an individual’s ability to seek, understand, and utilize health information, in

order to make judgments and take decisions regarding health care, disease prevention,
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and health promotion to maintain and improve quality of life (Gong et al., 2007;Jordan
et al,, 2008). Sub-optimal health literacy in patients with chronic conditions, such as
asthma, diabetes, and rheumatoid arthritis, has been found to be associated with
poorer health conditions, knowledge, and limited self-management skills (Williams et
al., 1995;Briggs et al., 2010;Briggs et al., 2011). Health literacy, therefore, has important
implications for health programs and health service delivery models, particularly in the
context of management of chronic health conditions (Briggs et al., 2010;Briggs et al,,
2011).

Having a health literacy screening tool for neck pain is necessary for several
reasons. First, such a screening questionnaire provides information about individuals’
risk of developing neck pain, which will guide health professionals and individuals in
joint decisions on disease prevention. Identification of persons at risk would also mean
the enhancement of resource allocation to those most in need and most likely to
benefit from it. Without a questionnaire as a screening tool, a large number of people
would receive an intervention, which is likely to compromise its effectiveness. Second,
due to their low cost, a questionnaire can be used at population level. Last, a health
literacy questionnaire provides a guideline of patient education relating to neck pain,
which persons should acquire to prevent neck pain. In a previous study, the Neck pain-
specific Heath Literacy for Office Workers (NHLOW) was developed to assist health care
providers in identifying office workers who are at risk of developing non-specific neck

pain. The NHLOW comprised six questions involved with behaviors of office workers
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during work and neck-related exercise (Areerak et al, submitted). Paksaichol et al (2014)
also developed a screening tool to identify office workers at risk for developing non-
specific neck pain. The screening tool consisted of three items related to the risk factors
for neck pain in office workers. The neck pain risk score for office workers (NROW) had
a sensitivity of 82% and specificity of 48% to detect non-specific neck pain in office
workers (Paksaichol et al., 2014). The aim of the study was twofold: 1) to evaluate the
predictive validity of the neck pain-specific health literacy for office workers (NHLOW)
questionnaire on non-specific neck pain in office workers during a one-year follow-up,
and 2) to compare the predictive validity of the NHLOW to the validity of the NROW

(neck pain risk score for office workers) and a combination of NHLOW and NROW.

Methods

Study design

A prospective cohort study with one-year follow-up was conducted to evaluate the
predictive validity on non-specific neck pain in office workers. Office workers without
neck pain were evaluated at baseline and prospectively followed up every month for

a 12-month period.
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Subjects

The study recruited a convenience sample of office workers from ten large-scale
enterprises in Bangkok. The enterprises participating in this study were infrastructure,
bank, revenue, and four government ministries’ head offices. Office workers were
defined as those working in an office environment with their main tasks involving use
of a computer, reading, phoning, making presentations, and participating in meetings.
Other inclusion criteria were: age between 18 and 55 years, working full-time, and
having at least five year of experience as office worker. Exclusion criteria included:
reported neck pain in the previous six months with pain intensity greater than 30 mm
on a 100-mm visual analog scale; reported pregnancy or a plan to become pregnant
in the next 12 months; and history of trauma or accidents or surgery in the neck region.
Participants who had been diagnosed with congenital anomaly of the spine,
rheumatoid arthritis, infection of the spine and discs, ankylosing spondylitis,
spondylolisthesis, spondylosis, tumor, systemic lupus erythymatosus, or osteoporosis
were also excluded from the study. Potential participants were screened for the study
using a self-administered questionnaire.

Office workers were approached and invited to participate in this study. They
were informed about the objectives and details of the study and were asked to provide
informed consent upon agreement to participate. At baseline, participants completed
the self-administered questionnaire and Neck pain-specific Heath Literacy for Office

Workers (NHLOW) questionnaire. Participants then received a self-administered diary
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to record the incidence of neck pain and, if occurring, disability due to neck pain. The
researcher collected the diaries from participants every month over a 12-month period.

The study was approved by the Chulalongkorn University Human Ethics Committee.

Questionnaire

The self-administered questionnaire comprised three sections designed to gather data
on individual, work-related physical, and psychosocial factors. Individual factors
included gender, age, marital status, education level, frequency of regular exercise or
sport, smoking habits, and number of driving hours per day. Work-related physical
factors included current job position, number of working hours, years of working
experience, frequency of using a computer, performing various activities during work,
and rest breaks. The questionnaire also asked respondents to self-rate the ergonomics
of their workstations (desk, chair, and position of monitor) and work environment
conditions (ambient temperature, noise level, light intensity, and air circulation).
Psychosocial factors were measured using the Job Content Questionnaire
(Phakthongsuk, 2009). The questionnaire comprised 54 items in the following six areas:
psychological demands (12 items), decision latitude (11 items), social support (8 items),
physical demands (6 items), job security (5 items), and hazards at work (12 items). Each
item had a four-point Likert-type response option ranging from 1, strongly disagree, to

4, strongly agree.
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The NHLOW questionnaire comprised six items. Item 1-4 involve behaviors of
office workers during work, while Iltem 5-6 concerns neck-related exercise. Each item
had a five-point Likert-type response option ranging from 0, never perform, to 4, always
perform, and the total score of the NHLOW ranges from 0 to 24. Higher scores indicate
higher health literacy and lower risk to develop non-specific neck pain.

The neck pain risk score for office workers (NROW) comprised of three items.
The first item was history of neck pain (0 (no) or 1 (yes)). The second item was
adjustability of chair (0 (yes) or 1 (no)). The third item was perceived muscular tension
and this item had a score on a scale of 0 (low), 1 (medium), and 2 (high). The total
score of the NROW ranges from 0 to 4, with higher scores indicating higher risk of non-
specific neck pain (Paksaichol et al., 2014).

The combination of NHLOW and NROW comprised nine items. For this
combination the aforementioned scoring of NROW was reversed. Thus, the total score
of the combined questionnaire ranges from 0 to 28, with higher scores indicating lower

risk to develop non-specific neck pain.

Outcome measures

The area of neck was defined according to the picture of the body from standardized
Nordic questionnaire (Kuorinka et al., 1987). Participants answered the yes/no question
“Have you experienced any neck pain lasting >24 hours during the past month?” If

they answer “Yes”, follow-up questions about pain intensity measured by a visual
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analogue scale, and the presence of weakness or numbness in the upper limbs were
asked. Those who reported incidence of neck pain were also asked about their
disability level as measured by the neck disability index (NDI) (Thai version) (Uthaikhup
et al,, 2011). The NDI contains 10 items on a five-point Likert scale, and the total score
of the NDI ranges from 0 to 50, with higher scores indicating more severe disability.

In this study, participants were identified as cases if they answered “Yes” to
the first question, report pain intensity greater than 30 mm on a 100-mm visual
analogue scale, and had no weakness or numbness in the upper limbs. Participants
were followed until they became symptomatic, withdrew from the study, or

completed the 12-month follow-up.

Statistical analysis

Characteristics of subjects were described using means or proportions. The percentage
of missing data for the individual, work-related physical, and work-related psychosocial
factor categories were 0.3%. To retain the statistical power of the database, missing
data were handled using the “hot-deck imputation” procedure. A respondent was
selected at random from the total sample of the study, and the value for that person
was assigned to the case for which information was missing. This procedure was
conducted repeatedly for each missing value, until the dataset was complete (Aday

and Cornelius, 2006).
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The one-year incidence rate of non-specific neck pain was calculated as the proportion
of new cases, defined as not having neck pain at baseline but reporting it during the
12-month period of follow-up.

The predictive validity of the NHLOW, NROW, and combination of NHLOW and
NROW was examined. Each questionnaire was examined with its baseline total score
as the predictor variable and new case of non-specific neck pain at one-year follow-
up as the outcome variable. The receiver operating characteristics curve analyses (ROC)
and the area under the receiver operating characteristics curve (AUC) were calculated
to evaluate the discriminatory ability of the NHLOW, NROW, and combination of
NHLOW and NROW. Sensitivity, specificity, positive predictive value (PPV), and negative
predictive value (NPV) for several cut-off scores were calculated. The cut-off score that
gave the maximum sum of sensitivity and specificity was taken as an optimum. The
predictive validity of these three screening tools was compared. All statistical analyses

were performed using SPSS for Window Version 17.0 (SPSS Inc, Chicago, IL.).

Results

Among the total of 2,510 workers who received the invitation, 847 responded. Of these,
505 were excluded because they did not meet the inclusion criteria, giving an eligible
population of 342. A total of 342 workers agreed to participate (Figure.5.1). Three
hundred and thirty-five workers were followed for one year, 7 (2%) participants were

lost during the follow-up period due to pregnancy (n=1), job transfer (n=4), and
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withdrawal (n=2). All participants were office workers and aged 20 to 55 years. Almost
half of the participants (46.4%) was in the age between 30 and 39 years. Three-quarter
of the participants (74.6%) was female and most of the participants reported at least
bachelor’s degree (90.3%). Table 5.1 presents the baseline characteristics of the study
population. Over the 12-month follow-up, the incidence of non-specific neck pain in
the sample population was 30.7% (103/335) with mean (SD) VAS and NDI scores of
44.3 (11.8) mm and 6.7 (3.8), respectively.

The effect of missing data on the findings of the present study was investigated
by comparing the results before and after performing the ‘hot-deck imputation’
procedure, and no difference was found. Therefore, the results after the ‘hot-deck

imputation’ procedure are presented here.
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Invited for the study
(n=2,510)

»| No response (n=1,663)

Replied (n=847)

Excluded (n=505)
[] Incomplete data (n=94)

[] Reported pain VAS more than 3 (n=271)

A 4

v [] Reported work experience less than
Included (n=342) 5 years (n=90)
[] Had been diagnosed with serious diseases
(n=37)

[] Hada history of trauma or accidents in the
neck region (n=3)
[] Reported pregnancy or had planned to

become pregnant (n=10)

»l  Not participating (n=0)

A 4

[] Baseline questionnaire on individual, work-

\ 4

Signed consent (n=342)

related physical, and psychosocial risk

factors

[] Baseline health literacy questionnaire

12-month follow-up

Loss of follow-up (n=7)

A 4

\ 4

[] Pregnancy (n=1)

Completed (n=335) [] Job transfer (n=4)

D Withdrawal (n=2)

Figure 5.1 Flowchart of participants for the study



Table 5.1 Characteristics of study population (n=342)
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Characteristic N(%) Mean + SD

Demographic characteristics
Gender

Male 87 (25.4)

Female 255 (74.6)
Age (years)

20-29 20(5.9)

30-39 159 (46.4)

40-49 115 (33.5)

>50 43 (14.2)

Education

Lower than Bachelor’s degree 23(6.7)

Bachelor’s degree 195 (57)

Higher than Bachelor’s degree 124 (36.3)
Exercise frequency in the past 12 months

Never 66 (19.3)

Occasionally 203 (59.4)

Regularly 71 (20.8)

Not sure 2(0.6)
History of neck pain

Yes 146 (42.7)

No 196 (57.3)



Occupational-related characteristics
Duration of employment (years)
Working hours per day (hours per day)
Working days per week (days per week)

Psychosocial characteristics
Job control
Psychological demand
Physical demand
Job security
Social support

Hazards at work

14.34 + 7.48

7.69 + 1.07

50+05

36.0 + 4.53

3232 +4.78

12.89 + 2.68

1701 + 1.1

3757 +5.2

1573 £ 3.36
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In order to predict non-specific neck pain of office workers, the optimal cut-off

score for the NHLOW was less than or equal to 8 (sensitivity, 57.3%,; specificity, 96.6%;

PPV, 88.1%; and NPV, 83.6%) (Table 5.2). The AUC was 0.769 (95%Cl, 0.706-0.832). The

optimal cut-off score for the NROW was greater than or equal to 2 (sensitivity, 55.3%;

specificity, 76.3%; PPV, 50.9%; and NPV, 79.4%) (Table 5.3). The AUC was 0.658 (95%Cl,

0.593-0.724). For the combination of NHLOW and NROW, the optimal cut-off score was

less than or equal to 11 (sensitivity, 53.4%,; specificity, 91.4%; PPV, 73.3%; and NPV,

81.9%) (Table 5.4). The AUC was 0.724 (95%Cl, 0.659-0.789). The NHLOW showed better

sensitivity and specificity compared to the NROW and the combination of the two

screening tools. Also, the positve and negative predictive values of the NHLOW were
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higher than those of the NROW and the combination of the NHLOW and NROW.

Moreover, the NHLOW showed better AUC value compared to the NROW and the

combination of the two screening tools (Table 5.5).

Table 5.2 Sensitivity and specificity of each cut-off value for NHLOW score

Cut-off value Sensitivity Specificity PPV NPV
<5 4.9 100 100 70.3
<6 17.5 99.6 94.7 73.1
<7 31.1 97.8 86.5 76.2
<8 57.3 96.6 88.1 83.6
<9 57.3 83.6 60.8 81.5
<10 57.3 70.7 46.5 78.8
<11 65.0 56.0 39.6 78.3

PPV, positive predictive value; NPV, negative predictive value



Table 5.3 Sensitivity and specificity of each cut-off value for NROW score
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Cut-off value Sensitivity Specificity PPV NPV
> 1 85.4 40.9 39.1 86.4
> 2 55.3 76.3 50.9 79.4
>3 252 93.5 63.4 73.8
>4 1.9 99.1 50.0 69.5

PPV, positive predictive value; NPV, negative predictive value

Table 5.4 Sensitivity and specificity of each cut-off value for the combination of
NHLOW and NROW score

Cut-off value Sensitivity Specificity PPV NPV
<8 17.5 100 100 73.2
<9 31.1 100 100 76.6
<10 40.8 96.6 84.0 78.6
<11 53.4 91.4 733 81.9
<12 58.3 83.6 61.2 81.5
<13 60.2 70.7 ar.7 80.0
<14 70.9 59.5 437 82.1

PPV, positive predictive value; NPV, negative predictive value
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Table 5.5 Predictive validity for best cut-off value of each screening tool
AUC
Screening tool Sensitivity  Specificity PPV NPV
(95%Cl)
0.769
NHLOW 57.3 96.6 88.1 83.6

(0.706-0.832)

0.658
NROW 55.3 76.3 50.9 794
(0.593-0.724)
0.724
combined NHOW and NROW 53.4 91.4 733 819

(0.659-0.789)

PPV, positive predictive value; NPV, negative predictive value; AUC, the area under

the receiver operating characteristics curve

Discussion

The main purpose of this study was to evaluate the predictive validity of the health

literacy screening tool to identify office workers at risk of developing non-specific neck

pain. The results demonstrated that the NHLOW had acceptable ability to predict

incident non-specific neck pain in office workers, and that the NHLOW predicted neck

pain more accurately than the NROW and the combination of the two screening tools.
This study found the annual incidence of non-specific neck pain regardless of

disability level in office workers to be 30.7%. Previous epidemiological studies reported
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the annual incidence of neck pain in office workers to be in the range of 26.7% to 28%
(Paksaichol et al., 2014;Sihawong et al., 2014). Our study and previous studies defined
incident cases as those who reported neck pain lasting more than one day and
participants were required to report pain greater than 30 mm on a 100-mmm VAS and
no weakness or numbness in the upper limbs. The discrepancy between ours and
previous studies may be due to the different years of experience as office workers.
The participants in this study had at least five years of experience as office workers,
but the previous studies had at least one year. Coté et al (2009) suggested that long
duration of employment was a potential risk factor of experiencing neck pain (Coté et
al., 2009). Consequently, it is likely that more subjects were identified as symptomatic
cases in the present study.

The NROW of current study was similar to the study of Paksaichol et al
(Paksaichol et al., 2014), who developed the screening tool to identify office workers
at risk for developing non-specific neck pain. They reported that the sensitivity was
82%, specificity was 48% and PPV was 29%. Based on the results, they concluded that
the NROW questionnaire was suitable to use for ruling out office workers at low risk
when the test is negative. In the other hand, the items of NHLOW related to the
behaviors as working and exercise of office workers, and indicated that it was suitable
to identify office workers at high risk when the test is positive (sensitivity of 57.3%;
specificity of 96.6%; and PPV of 88.1%). Neck pain in workers has a multifactorial origin,

the self-management based on the biopsycosocial model is one effective
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management for neck pain in workers (Coté et al., 2009;Briggs et al., 2010;Briggs et al.,
2011). Providing knowledge relate to risk factors of problem was a part of a self-
management and lead to awareness with regard to risk factors provoking problem of
health. Participants became more awareness of health that they should learn to cope
with the problem and change their behavior (Hutting et al., 2015;Hutting et al., 2017).
The study of Bernaards et al (2008) developed a workstyle intervention for computer
workers, which focused on behavioral change with regard to body posture, workplace
adjustment, breaks, and coping with high work demands. This intervention was
effective in improving recovery from neck/shoulder symptoms and reducing pain in
the long term (12 months) compared to usual care, whereas no effects were found
after 6 months (Bernaards et al., 2007;Bernaards et al., 2008;Hutting et al., 2013). By
positive predictive value, the results of current study showed the NHLOW identifies
office workers at risk for developing non-specific neck pain more accurately than the
NROW, may be due to the NHLOW focusing behavior of office workers to identify risk
for developing non-specific neck pain. Therefore, it may be mentioned that if office
workers are exposed to the risk factor for developing non-specific neck pain, but they
behave themselves to prevent or encourage their health, it can decrease risk for
developing non-specific neck pain.

Selection of an optimal cut-off point largely depends on the purpose of using
the risk score and requires knowledge of the sensitivity, specificity, PPV, and NPV. In

the present study, a cut-off score of < 8 provided the maximum sum of sensitivity and
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specificity. The sensitivity was 57.3%; consequently, the false-negative rate was 42.7%.
A high false-negative would result in greater medical expenses for a disease later on
because those high-risk workers would be missed. With a cut-off score of < 8, the
specificity was 96.6%. Subsequently, the false-positive rate was 3.4%, meaning that
only 3.4% of low-risk score office workers will be identified as positive. Because these
low-risk office workers may not have received any benefits from any preventive
intervention given to them, a high false-positive rate would cost money and time. One
needs to consider the expected consequences of missing a person at risk (false-
negative) as opposed to including a person in an intervention, although they are not
at risk (false-positive). For example, with limited resources, one may want to increase
the likelihood of including those who are truly at risk of developing non-specific neck
pain. In that case, a screening tool with high specificity would be preferable to one
with high sensitivity. In contrast, to significantly reduce the number of office workers
developing non-specific neck pain, one may prefer a screening tool with high sensitivity
to one with high specificity to ensure that as many of those high-risk workers will
receive preventive intervention as possible. The AUC is an index of the goodness of
the diagnostic scale, and the perfect scale has an AUC of 1.0. The interpretation of the
AUC values follows the suggestions by Hosmer and Lemeshow (Hosmer and
Lemeshow, 2000). An AUC of 0.5 indicates no discrimination, 0.7 < AUC < 0.8 indicating
acceptable discrimination, 0.8 < AUC < 0.9 indicating excellent discrimination, and AUC

> 0.9 indicating outstanding discrimination (Hosmer and Lemeshow, 2000). In this studly,
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the AUC was 0.769 (95%Cl, 0.706-0.832) demonstrating the NHLOW has acceptable
ability to discriminate office workers with and without future non-specific neck pain.

In practice, predictive values may be more useful than sensitivity and specificity
rates for applying the screening tool in clinical decision making, because predictive
values indicate the probability that the result is correct (Fritz and Wainner, 2001). The
results show that the predictive value of the cut-off point of < 8 was high for the PPV
and low for the NPV. The PPV was 88.1%, indicating that 88.1% of office workers with
a score of < 8 are actually at risk of developing non-specific neck pain. The NPV was
83.6%, meaning that 83.6% of office workers with a score of > 8 were not at risk for
developing non-specific neck pain. Based on the findings, the screening tool in the
current study seems to be more suitable for ruling in those with a high risk of
developing non-specific neck pain, rather than for ruling out healthy office workers
with a low risk of developing non-specific neck pain. Although the PPV and NPV provide
useful information for interpreting the screening tool, they are highly dependent on
the prevalence of the condition of interest in the sample: the PPV will be lower and
the NPV will be higher in samples with a low prevalence of the condition (Fritz and
Wainner, 2001).

In addition, this study compared the ability of the NHLOW, NROW, and
combination of the two screening tools to predict non-specific neck pain in office
workers. The NHLOW showed better sensitivity, specificity, PPV, and NPV compared to

the NROW and combination of the two screening tools. The results indicated that the
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NHLOW was more often correct (PPV 88.1% and specificity 96.6%) than the NROW (PPV
50.9% and specificity 76.3%) and combination of NHLOW and NROW (PPV 73.3% and
specificity 91.4%). The ROC analysis also showed that the NHLOW explained
significantly more variance under the curve than the NROW and combination of
NHLOW and NROW. The results showed that the NHLOW was able to predict non-
specific neck pain more accurately than the NROW and combination of the two
screening tools. The screening tool in present study is a potentially useful tool for
helping clinicians to identify office workers at risk of developing non-specific neck pain.
Identification of persons at risk would also mean the enhancement of resource
allocation to those most in need and most likely to benefit from preventive
intervention. Without a screening tool, a large number of people who did not need
the intervention would likely receive it, which is likely to compromise its effectiveness
(Moons et al., 2009). The NHLOW is easy to administer and can be carried out within a
short space of time (approximately 5 min) because it requires a respondent to answer
just six questions. Therefore, it is suitable for utilization in primary health care and
workplace settings, where full clinical examinations are impractical due to limited

personnel and time.

Strengths and limitations
A major strength of this study is its prospective design, which allows for the evaluation

of health literacy score for predicting non-specific neck pain in office workers. In
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addition, a large sample was successfully followed up for one year (98%), which
enabled robust results for determining the model’s goodness of fit. However, at least
three limitations are noteworthy. First, the use of a convenience sample restricts the
external validity of this study. Thus, generalization of the results from this study to
other working populations should be made with caution. Second, the diagnosis of neck
pain was subjective, which may have led to inaccuracy. Another important drawback
of self-reported data is the risk of overestimation of exposure (van den Heuvel et al,,
2005). Furthermore, some workers may be more sensitive to any somatic disturbance
than others. As a result, there is a risk of underreporting or overreporting of the
incidence. Future studies should consider inclusion of objective information from
physical examination. Third, the cut-off score may be very specific to the population
study. Thus, extrapolation of these results to other populations should be made with

caution.

Conclusion

Based on the results of the current study, the NHLOW showed acceptable predictive
validity. Its area under the receiver operating characteristics curve indicated acceptable
ability to discriminate office workers with and without future non-specific neck pain.
Further research should identify the office workers at risk of developing neck pain and

provide a guideline of changing behavior by using the NHLOW questionnaire.
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Summary

This study evaluated the predictive validity of the health literacy screening tool
to identify office workers at risk of developing non-specific neck pain. The neck pain-
specific heath literacy questionnaire for office workers (The NHLOW) showed

acceptable predictive validity. Its area under the receiver operating characteristics
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curve indicated acceptable ability to discriminate office workers with and without
future non-specific neck pain. The risk factors of neck pain should be classified as either
modifiable or not modifiable, depending of the feasibility of changing that factor. Of
particular importance are modifiable factors that could have a large positive impact
on the prevention and recovery of neck pain The NHLOW was considered modifiable
factors that could have impact on the prevention and recovery of neck pain. This study
showed that NHLOW can predict office worker who are at risk to develop non-specific
neck pain. In addition, we hypothesized that office workers with higher scores of
NHLOW have better health behaviors, which may enable them to show shorter
duration of recovery from non-specific neck pain. The next study (Chapter VI) explored
the duration of recovery from non-specific neck pain and evaluated whether the

NHLOW can predict duration of recovery from non-specific neck pain.
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Abstract

Background and Objective: Neck pain is one of the most common musculoskeletal
problems in office workers. Neck pain has an episodic course with varying time to
recovery. Identification of individuals likely to recover is important to be able to
distinguish those with neck pain who will recover rapidly from those who will develop
persisting pain and disability. However, there has been little study of the recovery
duration among those suffering from non-specific neck pain. The aim of this study was
twofold: 1a) to explore the duration of recovery from non-specific neck pain in office
workers, and 1b) to investigate the relation between recovery duration and age of
office workers, and 2) to evaluate whether the NHLOW can predict duration of recovery
from non-specific neck pain in office workers.

Methods: At baseline, 342 healthy office workers filled out a self-administered
questionnaire and the NHLOW. For the 103 office workers who reported non-specific
neck pain, information was collected on pain intensity and disability every month for
a 12-month period. The time to recovery was measured from the onset of neck pain
to full recovery. The 103 office workers were devided into two groups by using the
NHLOW score. Kaplan-Meier survival curves were use to describe the median time to
recovery of the participants. The survival curves of the two NHLOW groups were
compared using Cox regression analysis.

Results: From those with non-specific neck pain, 75 and 28 participants did and did

not report recovery, respectively. The median time to recovery from neck pain was 2
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months. The duration of recovery was not significantly related with age of participants.
There was no significant difference in time to recovery from neck pain between the
NHLOW low-score group and the high-score group.

Conclusion: This study showed that the NHLOW was unable to predict duration of
recovery from non-specific neck pain in office workers.

Key words: health literacy, non-specific neck pain, office worker, recovery, prognosis
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Introduction

Neck pain is prevalent among office workers with 42%-69% of office workers
reporting neck pain and 34%-49% of office workers developing new onset of neck pain
every year (Korhonen et al., 2003;De Loose et al., 2008;Janwantanakul et al., 2008;Coté
et al., 2009;Hush et al., 2009). Although the pain levels of neck pain may improve over
time, up to 50% of neck pain patients do not recover completely over a 1-year period.
Moreover, three-quarters of all patients who recovered from neck pain will relapse
within 1-5 years. For the majority of those with neck pain (50%-80%), the course seems
to be persistent or recurrent (that is, with remissions and exacerbations) over years and
months (Carroll et al., 2008). In the Netherlands, the total cost of neck pain in 1996
was estimated at 686 million US dollars (Borghouts et al., 1999;van den Heuvel et al.,
2007). In Thailand, the cost of neck pain among office workers was approximately 198
million US dollars in 2006 (Janwantanakul et al., 2005). Neck pain is usually associated
with significant disability and chronicity, leading to personal suffering and impaired
quality of work and life in general (Borghouts et al., 1999;Coté et al., 2009).

An important component of clinical decision making for any condition is
prognosis (Walton et al., 2013). Prognosis enables estimation of the probability that a
state of health, such as change in pain or disability, will occur in the future, and are
ideal for educating patients regarding anticipated outcome as well as prioritizing
individuals for intervention (McGinn et al., 2000;Moons et al., 2009). From a review it

appeared that there were a few studies focusing on prognostic factors related to neck
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pain. Most frequently reported prognostic factors are age, gender, a long duration of
the current episode of neck pain, a previous history of neck pain problems, a past
history of other musculoskeletal disorders, exercise, and physical job demands
(McLean et al., 2007;Carroll et al., 2008;Vos et al., 2008;Walton et al., 2013). Guzman
et al (2009) described neck pain as an episodic occurrence over a lifetime with variable
recovery in between episodes (Guzman et al., 2008). There are indications that the
clinical course of neck pain is similar to that of low back pain, with a pattern of
intermittent episodes of pain and disability over a period of years (Croft et al., 2001).
Leaver et al (2013) found that 52% of neck pain participants experienced full recovery
from neck pain during the 3-month follow-up period; the median time from
commencement of treatment to recovery of pain was 45 days. Of those who
recovered, 55% and 75% recovered within 3 weeks and 4 weeks of commencing
treatment, respectively (Leaver et al., 2013).

Neck pain in workers is assumed to be of multifactorial origin. The risk factors
of neck pain should be classified as either modifiable or not modifiable, depending of
the feasibility of changing that factor. Of particular importance are modifiable factors
that could have a large positive impact on the prevention and recovery of neck pain
(Guzman et al., 2008). One effective way of dealing with musculoskeletal disorders is
self-management based on the biopsychosocial model (Briggs et al., 2010;Briggs et al,,
2011). The model is widely accepted in chronic musculoskeletal disorders care to

improve self-efficacy and wellness behaviors (Lorig et al,, 1993;Ferrari and Russell,
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2003). Self-management requires patients to have adequate health literacy. The Neck
pain-specific Heath Literacy for Office Workers (NHLOW) is a health literacy
questionnaire for office workers. The NHLOW was developed to identify office workers
at risk for developing non-specific neck pain. The total score of the NHLOW ranges
from 0 to 24, with higher scores indicating higher health literacy and lower risk to
develop non-specific neck pain. Office workers with high health literacy scores also
possess better health behaviors, health outcomes, and self-management skill than
those with low scores of health literacy (Areerak et al, submitted). Moreover, item 1-6
of the NHLOW consider modifiable factors that could have impact on the prevention
and recovery of neck pain. Our earlier study showed that NHLOW can predict office
worker who are at risk to develop non-specific neck pain. In the present study, we
hypothesized that office workers with higher scores of NHLOW have better health
behaviors, which may enable them to show shorter duration of recovery from non-
specific neck pain. The aim of this study in office workers was twofold: 1a) to explore
the duration of recovery from non-specific neck pain and 1b) to investigate the relation
between recovery duration and age, and 2) to evaluate whether the NHLOW can

predict duration of recovery from non-specific neck pain.
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Methods

Study design

A prospective cohort study was conducted to evaluate the predictive value of the
NHLOW on recovery time from non-specific neck pain in office workers. Office workers
without neck pain at baseline were prospectively followed up every month for a 12-
month period, and workers reporting non-specific neck pain in this period were

included.

Subjects

The study recruited a convenience sample of office workers from large-scale
enterprises in Bangkok. Office workers were defined as those working in an office
environment with their main tasks involving use of a computer, reading, phoning,
making presentations, and participating in meetings. Other inclusion criteria were: age
between 18 and 55 years, working full-time, and having at least five year of experience
as office worker. Exclusion criteria included: reported neck pain in the previous six
months with pain intensity greater than 30 mm on a 100-mm visual analog scale;
reported pregnancy or a plan to become pregnant in the next 12 months; and history
of trauma or accidents or surgery in the neck region. Participants who had been
diagnosed with congenital anomaly of the spine, rheumatoid arthritis, infection of the

spine and discs, ankylosing spondylitis, spondylolisthesis, spondylosis, tumor, systemic
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lupus erythymatosus or osteoporosis were also excluded from the study. Potential
participants were screened for the study using a self-administered questionnaire.
Office workers were approached and invited to participate in this study. They
were informed about the objectives and details of the study and were asked to provide
informed consent upon agreement to participate. At baseline, participants completed
the self-administered questionnaire. Participants then received a self-administered
diary to record the incidence of neck pain and, if occurring, disability due to neck pain.
The researcher collected the diaries from participants every month over a 12-month
period. The study was approved by the Chulalongkorn University Human Ethics

Committee.

Questionnaire

The self-administered questionnaire comprised three sections designed to gather data
on individual, work-related physical and psychosocial factors. Individual factors
included gender, age, marital status, education level, frequency of regular exercise or
sport, smoking habits, and number of driving hours per day. Work-related physical
factors included current job position, number of working hours, years of working
experience, frequency of using a computer, performing various activities during work,
and rest breaks. The questionnaire also asked respondents to self-rate the ergonomics

of their workstations (desk, chair and position of monitor) and work environment
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conditions (ambient temperature, noise level, light intensity and air circulation).
Psychosocial work characteristics were measured using the Job Content Questionnaire
(Phakthongsuk, 2009). The questionnaire comprised 54 items in the following six areas:
psychological demands (12 items), decision latitude (11 items), social support (8 items),
physical demands (6 items), job security (5 items), and hazards at work (12 items). Each
item had a four-point Likert-type response option ranging from 1, strongly disagree, to
4, strongly agree.

The Neck pain-specific Heath Literacy in Office Workers (NHLOW) questionnaire
comprised six items. Item 1-4 involve behaviors of office workers during work, while
ltem 5-6 concern neck-related exercise. Each item had a five-point Likert-type
response option ranging from 0, never perform, to 4, always perform, and the total
score of the NHLOW ranges from 0 to 24. The cut-off score was less than or equal to
8. Higher scores than 8 indicate a higher health literacy and a lower risk to develop

non-specific neck pain than lower scores.

Outcome measure

The area of neck was defined according to the picture of the body from standardized
Nordic questionnaire (Kuorinka et al., 1987). Participants answered the yes/no question
“Have you experienced any neck pain lasting >24 hours during the past month?” If

they answer “Yes”, follow-up questions about pain intensity measured by a visual
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analogue scale, and the presence of weakness or numbness in the upper limbs were
asked. Those who reported incidence of neck pain were also asked about their
disability level as measured by the neck disability index (NDI) (Thai version) (Uthaikhup
et al,, 2011). The NDI contains 10 items on a 5-point Likert scale, and the total score
of the NDI ranges from 0 to 50, with higher scores indicating more severe disability.

In this study, participants were included if they were identified as cases, i.e. if
they answered “Yes” to the first question, reported pain intensity greater than 30 mm
on a 100-mm visual analogue scale, and had no weakness or numbness in the upper
limbs. Participants were followed until they completed the 12-month follow-up, or
withdrew from the study. For the outcome measure of recovery from non-specific neck
pain, this study sampled two dimension of recovery; pain intensity and disability. When
participants reported being pain-free and without disability (VAS=0, NDI=0), they were
considered “recovered” at the beginning of that month. Hence, the outcome measure

was time to recovery, i.e. the duration from the onset of neck pain to the recovery.

Statistical analysis

Characteristics of subjects were described using means or proportions. The percentage
of missing data for the individual was 0.9%. To retain the statistical power of the
database, missing data were handled using the “hot-deck imputation” procedure. A

respondent was selected at random from the total sample of the study, and the value



131

for that person was assigned to the case for which information was missing. This
procedure was conducted repeatedly for each missing value, until the dataset was
complete

Kaplan-Meier survival curves were use to describe the median time to recovery
of the participants. The participants who were lost to follow-up were censored at the
mid-point between the last completed follow-up and the next follow-up time (Dudley
et al,, 2016). Participants not recovered after 12 months were censored at this point.
The correlations of the recovery time from non-specific neck pain and age of the
participants was analyzed using Pearson correlation. The participants were divided into
two groups by using the NHLOW score, the low-score group had an NHLOW score lower
than or equal 8, and the high-score group had an NHLOW score higher than 8. The
survival curves of these two groups were compared using Cox regression analysis.
Firstly, Cox regression analyses were used to identify the association between group of
NHLOW score and recovery time from non-specific neck pain. Secondly, the
participants’ age, gender, a previous history of neck pain, a previous history of neck
muscle tension, a previous history of low back pain, exercise, psychosocial work
characteristics, pain intensity and disability at the first neck pain episode were
considered to be confounders and were forced into the multivariate analysis. All
statistical analyses were performed using SPSS for Window Version 17.0 (SPSS Inc,

Chicago, IL.).
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Results

Among the total of 2,510 workers who received the invitation, 847 responded. Of these,
505 were excluded because they did not meet the inclusion criteria, giving an eligible
population of 342. A total of 342 workers agreed to participate (Figure.6.1), and 335 of
those were followed for one year. There were 103 (30.7%) participants who reported
non-specific neck pain with mean (SD) VAS and NDI scores of 4.44 (1.19) and 6.79 (3.76),
respectively. Participants were all office worker and aged 26 to 55 years. The
participants aged between 30 and 39 years (52.4%) showed the highest proportion with
an episode of non-specific neck pain. Those aged between 26 and 29 years (5.8%)
showed the lowest proportion with an episode of non-specific neck pain. Four-fifths of
the participants with non-specific neck pain (82.5%) was female. Table 6.1 presents
the baseline characteristics of the 103 office workers who reported non-specific neck
pain. During the remaining follow-up, 75 participants reported recovery from non-
specific neck pain. Twenty eight participants (27.2%) who had not reported recovery
from non-specific neck pain were censored at the time of last completed follow-up.
Table 6.2 shows the NHLOW score at baseline, 6-month and 12-month of all 103 office

workers.
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Table 6.1 Characteristics of the study population of office workers with non-

specific neck pain (n=103).

Characteristic N(%) Mean + SD

Demographic characteristics

Gender
Male 18 (17.5)
Female 85 (82.5)
Age (years) 3894 +75
26-29 6 (5.8)
30-39 54 (52.4)
40-49 29 (28.2)
>50 14 (13.6)

At the first neck pain episode

Pain intensity 4.44 + 1.19

Disability 6.79 + 3.76
Education

Lower than Bachelor’s degree 7(6.8)

Bachelor’s degree 61 (59.2)

Higher than Bachelor’s degree 35 (34)

Exercise frequency in the past 12

months
Never 22 (21.4)
Sometimes 63 (61.2)
Frequently 18 (17.5)

History of neck pain
Yes 70 (68)
No 33 (32)
History of neck muscle tension
Never 40 (38.8)
Sometimes 39 (37.9)



Frequently 24 (23.3)

Work-related characteristics

134

Duration of employment (years) 13.41 + 7.54
Working hours (hours per day) 7.69 +1.14
Working days (days per week) 50+05
Psychosocial work characteristics
Job control 36.14 + 4.80
Psychological demand 33.85 + 5.23
Physical demand 13.48 + 2.88
Job security 1712 + 1.14
Social support 37.56 + 5.64
Hazards at work 16.00 + 3.20
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Figure 6.1 Kaplan-Meier estimate of the time to recovery from non-specific neck

pain in office workers (n=103).
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Recovery from onset non-specific neck pain, determined by recovery on pain
intensity and disability took a median time of 2 months (range: 1 to 10 months). The
Kaplan-Meier survival curve showed that the cumulative probability of recovery was
35.9% at 1 month. After 2 months the probability was 53.4%, and this increased to
72.8% at 10 months (Figure 6.1). Aging participants (aged 45 years and older) showed
a median duration of recovery from non-specific neck pain of 2 months, which was
also 2 months for those younger than 45 years. The duration of recovery was not
significantly related with age of participants (the correlation coefficient was 0.074). The
Cox regression for recovery time of non-specific neck pain showed that the median
time to recovery from neck pain in the high-score group was 2 months, and in the low-
score group this was 3 months. When comparing the low-score group and the high-
score group, there was no significant difference in time to recovery from neck pain
(Figure 6.2 and Table 6.3 unadjusted). After adjustment for age, gender, a previous
history of neck pain, a previous history of neck muscle tension, a previous history of
low back pain, exercise, psychosocial work characteristics, pain intensity and disability
at the first neck pain episode, there still was no association between the group of

NHLOW and duration of recovery (Table 6.3).
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Table 6.2 The mean score of the NHLOW at baseline, 6-month and 12-month

(n=103).
Baseline 6-month 12-month
(Mean + SD) (Mean + SD) (Mean + SD)
Score of NHLOW 9.84 + 3.68 10.86 + 3.29 10.68 + 3.44
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Figure 6.2 Kaplan-Meier estimate of the time to recovery from non-specific neck

pain in office workers in the NHLOW high-score group (n=44) and NHLOW low score
sroup (n=59).
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Table 6.3 Cox regression for recovery time from non-specific neck pain with

hazard ratios (HR) and 95% confidence intervals.

Unadjusted Adjusted
Variable
HR (95%CI) P value HR (95%Cl) P value

Group of NHLOW
Low-score group 0.881 (0.56 to 1.40) 0.587  0.931(0.57 to 1.52) 0.776
High-score group 1.000 1.000
Age 0.971 (0.94 to 1.01) 0.122
Gender 0.835(0.41 to 1.70) 0.619
History of neck pain 1.342 (0.70 to 2.61) 0.387
History of low back pain 0.847 (0.44 to 1.64) 0.624
History of neck muscle tension
Frequently 0.808 (0.40 to 1.66) 0.561
Sometimes 0.496 (0.25 to 1.00) 0.051

Never 1.000




Unadjusted Adjusted
Variable
HR (95%Cl) P value HR (95%Cl) P value
Exercise frequency in
the past 12 months
Never 0.538 (0.24 to 1.21) 0.132
Sometimes 0.667 (0.33 to 1.33) 0.250
Frequently 1.000
Psychosocial work
characteristics
Decision latitude 1.014 (0.95 to 1.09) 0.692
Psychological demands 0.978 (0.92 to 1.04) 0.458
Physical demands 0.986 (0.88 to 1.10) 0.801
Job security 1.242 (0.94 to 1.64) 0.122
Social support 0.994 (0.94 to 1.06) 0.853
Hazards at work 0.962 (0.88 to 1.05) 0.382
At the first neck pain episode
Pain intensity 0.904 (0.72 to 1.14) 0.384
Disability 1.001 (0.94 to 1.07) 0.980
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Discussion

At the end of follow-up, 72.8% of non-specific neck pain office workers reported
recovery from their pain. The median time from the onset of neck pain to the recovery
was 2 months. The NHLOW did not predict duration of recovery from non-specific neck
pain in office workers. Leaver et al reported that the median recovery time of neck
pain was 45 days, which was shorter than in this study (Leaver et al., 2013). However,
there are difficulties comparing the recovery time between our study and their study
because their participants received physical therapy treatment at four sessions over
two weeks. In contrast, our participants did not receive treatment. In the study of
Leaver et al, the participants who were considered to recover from neck pain remained
mean pain intensity of 1.5 (SD 1.8) and mean disability of 5.4 (SD 6.4) at the end of
their 3-month follow-up (Leaver et al., 2013), while recovery in our study was
considered to be pain free and without disability (VAS=0, NDI=0). However, our study
reported median time to recovery to be quite similar to the study of Henschke et al
among acute low back pain patients in terms of pain intensity (Henschke et al., 2008).
They reported that median time to recovery from pain after an episode of acute low
back pain was 58 days (range: 53 to 63 days) (Henschke et al., 2008). Our study and
the study of Henschke et al defined recovery as participants who are pain free.
Henschke et al defined “complete recovery” as participants who reported to be pain
free, without disability and having returned to work. However, they found that the

survival curves for recovery from pain and complete recovery were similar. This may
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indicate that neck pain and low back pain are musculoskeletal disorders that have
rather similar time to recovery. In addition, this study found no association between
age and duration of recovery time from non-specific neck pain. The results were similar
to the study of Borghouts et al, which described no association between age and worse
prognosis, although they did find an association between a worse prognosis for women
over 50 years (Borghouts et al., 1998).

There was no association between the group of NHLOW and duration of
recovery from non-specific neck pain in office workers. Nevertheless, the questions of
the NHLOW consider modifiable factors that could have a positive impact on the
recovery of neck pain; the NHLOW is health literacy questionnaire for office workers
(Guzman et al., 2008). In the same way, the patients who have adequate health literacy
will encourange self-management for dealing with musculoskeletal disorders. The self-
management based on the biopsychosocial model focus on encouraging patients to
be involved with their own treatment as well as preparing patients to manage their
health behaviors (Newman et al., 2004;McGowan, 2005;Briggs et al., 2010;Briggs et al,,
2011). The study of Walton et al suggested that prognosis requires knowledge of factors
across biopsychosocial domains and generally high importance for prognosis involves
psychological and behavioral factors beyond purely physical signs (Walton et al., 2013).
Likewise, Question 1-4 of NHLOW focus on behaviors of office workers during work.
The study of Bernaards et al (2007) showed that behavioral change was effective in

improving recovery from neck/shoulder symptoms and reducing pain on the long term
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(Bernaards et al, 2007). Question 5-6 concern neck-related exercise. This was
consistent with the study of MclLean et al (2007) demonstrated that the regular
exercise predicted a good outcome for non-specific neck pain (McLean et al., 2007).
In addition, it was interesting that the NHLOW score of participants, most of
whom started to experience neck pain in the first months of the study, slightly
increased when baseline was compared to 6- month and 12-month follow-up. This
increase may indicate that the office worker with non-specific neck pain may change
behavior to manage neck pain. Hence, this may lead to an increase in the NHLOW
score from baseline. Wagner et al (2007) described that the decisions and actions that
people make about their lifestyle behavior are effected by their level of health literacy
(von Wagner et al., 2007). The office workers with improving health literacy are more
likely to improve their health behaviors, health outcomes, and self-management skill.
It may be explained that pain made participants more aware of their health and that
this may lead them to learn for dealing the problem and changing behavior in order
to relieve pain. It should, however, be noted that these interpretations are only

speculative and that future research should shed light on this way of reasoning.

Strengths and limitations
The most important strength of this study is its prospective design; we followed pain
intensity and disability every month over a 12-month period with high rates of follow-

up. A further strength is that the study is building on earlier evidence reporting the
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predictive value of the NHLOW in office workers without neck pain. A limitation of the
study, however, is that the occurrence and recovery of neck pain was subjective in
terms of pain intensity, which may have led to inaccuracy. Another drawback of self-
reported data is the risk of overestimation of exposure. Furthermore, some workers
may be more sensitive to any somatic disturbance than others. As a result, there is a
risk of underreporting or overreporting of the symptom. Future studies should consider
inclusion of objective information from physical examination. Another limitation is that
duration of time recovery was measured from the onset of neck pain to the recovery,
or completed 12-month follow-up. Hence, participants had unequal durations for

follow-up.

Conclusion

This study showed that the median recovery duration of office workers suffering from
neck pain was 2 months. There was no relation between age and duration of recovery
from non-specific neck pain. This study also found that the NHLOW was unable to

predict duration of recovery from non-specific neck pain in office workers.
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CHAPTER 7

General conclusion

7.1 Summary of the results

In the first step, the author systematically reviewed randomized controll trials
to gain insights into the effectiveness of education on the prevention and cure of non-
specific neck and low back pain and to identify effective educational content to
prevent and treat non-specific neck and low back pain (Chapter Ill). Thirty-six RCTs were
included in this review, of which thirty RCTs were rated as high-quality studies. This
review showed education programs were not effective in preventing and treating neck
pain as well as treating low back pain. Conflicting evidence was found for the
effectiveness of education on prevention of low back pain. Three education topics that
may be effective in the prevention and treatment of neck and low back pain were
identified, namely, function of the spine, information on activities, and information on
coping with the problems. The knowledge from systematic reviewwas used to develop
health literacy questionnaire (Chapter IV).

Health literacy consists of four domains (i.e. accessing, understanding,
appraising, and applying). In the development of health literacy questionnaire, each
question of four domains in the questionnaire were obtained from in-depth interview

(CHAPTER 1II). Finally, the results showed that only the applying domain of health
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literacy was associated with the development of non-specific neck pain in office
workers. The health literacy questionnaire comprised six questions. Question 1-4
involves with behaviors of office workers during work, while Question 5-6 concerns
neck-related exercise. The total score of this questionnaire ranges from 0 to 24. The
test-retest reliability was good (ICC [3,1] = 0.75). Confirmatory factor analysis showed
that the model fit indices were acceptable (RMSEA = 0.07, SRMR = 0.025, CFl = 0.98).
Mann-Whitney U test showed that the total score of the developed questionnaire was
significantly lower in office workers with neck pain than those without neck pain
(p<0.05), indicating acceptable discriminative validity. The questionnaire was called
“Neck pain-specific Heath Literacy for Office Workers (NHLOW)”. Higher scores indicate
higher health literacy and lower risk to develop non-specific neck pain (Chapter IV). In
addition, the predictive validity of the NHLOW questionnaire was evaluated (Chapter
V). The results demonstrated that the NHLOW questionnaire had acceptable ability to
predict incident non-specific neck pain in office workers. A cut-off score of the NHLOW
questionnaire was less than or equal to 8 points had a sensitivity of 57.3% and a
specificity of 96.6%. The positive and negative predictive value were 88.1% and 83.6%,
respectively. The area under the receiver-operating characteristic curve was 0.769 (95%
Cl 0.706 to 0.832). Based on the results, the NHLOW questionnaire showed acceptable
predictive validity. Its area under the receiver operating characteristics curve indicated
acceptable ability to discriminate office workers with and without future non-specific

neck pain.



146

The NHLOW questionnaire is a potentially useful tool for helping clinicians to
identify office workers at risk of developing non-specific neck pain. Identification of
persons at risk would also mean the enhancement of resource allocation to those
most in need and most likely to benefit from preventive intervention. The
questionnaire is suitable for utilization in primary health care and workplace settings,
where full clinical examinations are impractical due to limited personnel and time. It
is easy to administer and can be carried out within a short space of time (approximately
5 min) because it requires a respondent to answer only six questions.

In addition, recovery from onset non-specific neck pain, determined by pain
intensity and disability, took a median time of 2 months. The median time to recovery
from neck pain in the high-score group was 2 months, and in the low-score group was
3 months. However, when comparing the low-score group and the high-score group,
there was no significant difference in time to recovery from non-specific neck pain.
Thus, the NHLOW questionnaire was unable to predict duration of recovery from non-

specific neck pain in office workers.
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7.2 Limitations of the study and suggestions for further study

In the first study (systematic review), there are three main methodological
limitations of this systematic review. First, the search strategy was limited only to full
published reports in English. The possibility of language bias may have affected the
results of the review. Second, only one reviewer searched for studies. The possibility
of selection bias cannot be ruled out and not all studies were identified, affecting the
results of this review. Third, the researcher summarized the results from studies with
low to considerable heterogeneity. This may explain the observed variation in the
results among studies. Future research is required to indicate whether differences in
these aspects affect the effectiveness of education on the prevention and treatment
of neck and low back pain.

In the second study, i.e. a study of development health literacy questionnaire,
there are at least two methodological limitations that are noteworthy. First, the use of
a convenience sample restricts the external validity of this study. Thus, generalization
of the results from this study to other working populations should be made with
caution. Second, the cross-sectional design of this study did not accommodate an
evaluation of the predictive validity of the NHLOW. A further limitation relates to the
total score calculated from the five factors. In short, the unequal items of each factor
mean that greater weight is given to Factor 5, which consists of two questions. One
should remain aware of this when generating interpretations based upon the total

score calculation. An alternative would be to use the average of the two questions in
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the total score. Finally, it has been argued that different factors might not be added
into a total score. However, all five factors originated from one domain, which
summarizes the impact of the ability to use the information to maintain and improve
health (applying domain). Moreover, many other, well-known questionnaires also
calculate total scores from different factors (Ruokolainen et al., 2016). Further
prospective study is required to assess the predictive validity of the NHLOW.

In the third study, i.e. evaluation the predictive validity of the NHLOW
questionnaire on non-specific neck pain in office workers, there are at least three
limitations that are noteworthy. First, the use of a convenience sample restricts the
external validity of this study. Thus, generalization of the results from this study to
other working populations should be made with caution. Second, the diagnosis of neck
pain was subjective, which may have led to inaccuracy. Another important drawback
of self-reported data is the risk of overestimation of exposure (van den Heuvel et al,,
2005). Furthermore, some workers may be more sensitive to any somatic disturbance
than others. As a result, there is a risk of underreporting or overreporting of the
incidence. Future studies should consider inclusion of objective information from
physical examination. Third, the cut-off score may be very specific to the population
study. Thus, extrapolation of these results to other populations should be made with

caution.
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In the forth study, i.e. a study of recovery from non-specific neck pain in office
workers, there are a limitation of the study. The occurrence and recovery of neck
pain was subjective in terms of pain intensity, which may have led to inaccuracy.
Another drawback of self-reported data is the risk of overestimation of exposure.
Furthermore, some workers may be more sensitive to any somatic disturbance than
others. As a result, there is a risk of underreporting or overreporting of the symptom.
Future studies should consider inclusion of objective information from physical
examination. Another limitation is that duration of time recovery was measured from
the onset of neck pain to the recovery, or completed 12-month follow-up. Hence,

participants had unequal durations for follow-up.
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APPENDIX A
THE NECK PAIN-SPECIFIC HEATH LITERACY FOR OFFICE WORKERS (NHLOW)



WUUFRUANNAULAN UM UFUAWINBYIUNET sAUInABLUUTRIZR

Tuaurisuludineu

AT

L] nganmeudanmndenunnuduiie wasdendneuiiaenndesiumiufniiiuves

Qll Ql o 1 g.J/ [} 2 /
AnNTIan Wes 1Aneuwiiu lagldinamung v Tuniss

< 1 £ ! =]
°uasua‘uwamzouuamaqﬂumﬂmmmwua



LA

lsaulnAawuul

[

'
=~

LUUSUAIUAITURANRIUATUGUATNENDNIUNY

9

o

UFIUNU

Tuaurineul

The Neck pain-specific Heath Literacy for Office Workers (NHLOW)

c".am.m._..,,:ﬂ?_ R T BIELE MR L E U B AL WAL E IR BN eI b EMEL i PR B M @EF&WAEM%&UEMH g

i

B EEMELTE _..Anmﬂ,@anﬁ_ﬂw.?ﬁ,ncm.rmm.w_uuw_mc_uﬁmw ’
T a1 = F i = =

LEE-RLERLYRLITT B2 RETEI

=

AREERM-EUELUBLYELULBLIAEETERIEY ch_.._.wvruﬁn.wm.@.mw._um(_uqm:juw_ciﬁ JUiR¥] ¥
= ‘3 & = = =

]

BEWL[TELULAMERLEN ALMLELIRREEN R R BT B HETLEL LA peLrs

.
N

FLBLIASTLELEAZEF I BELELTL (BRLMELUBIE L) ALLELIASLERZSURELUIEREE 2

BLUTUTIMEN BEMBEAET

-

L

M BLABLITAML UL AN AU BB ABHELUMLILLILTEMIEY )

bW
1

beWREM | bgweLnt | pgwlnin
2 a A

EL g

arlreLunggrLey

HLELY




167

APPENDIX B
DIARY



168

dyadudin
BTt U 13 OO
Tunsvayeduin - Y YA

Tulpdsayaduiin - YA YA


http://www.ahs.chula.ac.th/main/index.php

o dgl
ATYLLY

[ '
o w ! =] = 4 a

ayatuiinUsganTwaun Tdduiintayaguain Wedivainisuinuiiinne Ul

Y 9

Tugaanan 1 wWeau

YauAuyNinuilinusiislunsasduiinaunivunay

169



170

Ad

AT IUUY

YN

i
i

ll

HaTIUAN

JUNEAVOLIVAVDI AD/UN HATTIUUY HAZHAITIUAN



171

L= v a 1 ] =
UUVIﬂ‘UE]QﬁE]']ﬂﬁiU’JﬂUiL’JmﬂE] U1 Tudne 1 1hou

nauil 1 deyaeInisuinaa/ul
n) nyaneeukuuasuaulinsuynde srunazneumaiuuRazdeligndos auanuly
93¢ Tnedianseanne v~ asluges [..] ivhufiuimssiudnuasve sinanniig

1. Tuseu 1 Weunkuuviaesiionnstin anuianllauie vieanuddniliung

(WY RINTIYT S ouvU/U90uwse tudy) Wunauiuedeties 1 54 a USHuA/

un

[..] 1.0 .1 2. lalld Ruammisnouuuvasunia)

'
a

2. 9n15UAe/U1 Tusou 1 WauiiIug ATITULSINgnlseAUANUTULSIVAY

9

wihlns veliiiaSowne | asuudunseiuaisinnindseauaulinnsenu

o 1% Y oA oA 1 Y A oA a
fvinu lnesudete Ae Livin auluiisinuenie fie Uinuniign

[EGTPTY U1nun9ign



172

AOUN 2 AIUUNWIDIANEINIT09B9AD (Neck Disability Index)
wuvasuailglunisuszifiunansenuresainisuanaeiddemuaiunsalunisinn1sgin
Usd1iuvesinu TWsadendefinseiuaInsuasAuausavesinudIniigaLiesdaLie

waznsanlvidoyalunnde

Faii 1 ANUTULIIVBIBINITULN
[ umauzilifionnisuan
[ usaziitiornsuiniteadndos
[ umauziliionnsuantiunans
[ usnuiifionnisuinroudtenn
[ umnuziifionnisuansin
[] Tummzﬁﬁmmﬁﬂ’mmﬂﬁqmwhﬁ%%umnm{l,é’
fofl 2 mMaguanuios (Wu auth/aszdesNe wiei Wudu)
L] anseviedlénuund Tngldvinlionnsuininiu
[] aunsesviiedldnuund usdiennsuandfiaiu
L] psviesilifionnisuan Sailidesietied 4 wazsedaseds
L] viedlsiudnilvg wiagdesnmsnrumemaenging
[] éfaamimsszhsJmﬁaiumsauamumLﬁauﬁwm yniu
[ lslansnsaussialaios orud/drsedrasnsnetedldasaueindiuin
LAZADIDY UULAYY
fafl 3 msunves
[] aunsasnvemiinld Tnglifonnisuindisdu
[ ansesnvemiinls uitlonisuaniiadu
[ ] ormstavinlslsiansnsosnvemiinau aanitu 16 uranansesnldmnuesiu agﬂuﬁ
7 ey Wy uulgy
L] ormsthasinlslslannsosnvemiingu ainitu 16 usansnsaenldmnvesiiu 1
hviinuisdiunans uagdanseglufifimngan

L] ansnsaenvesiifivhudniunanng 16

L hiansnsasn/Ge/ii/uun/du vidoazmedsmoda « ldas



173

¥y A '
Jafl 4 N1591U
[ awnsaguldannanufigesnis Inglifiennisvinme
[ asnsagnulgaunnmufigesnts Ineflennsuinaeiiissdnties
[ aansaguldnnanufigesnts Tneilennisuinaeuiunans
[ alanansasuldunnanuitgeanis mseilonnsuinmeuiunans
[ unvaglilanansasulgiasmsgiionnsiinaeann
[ slanansasuldiae
Jafl 5 91N15UNATYE
[ aisionnnsunndsezias
[ fernsuanfsusiiieadnios uazuu 4 A%
[] fernisuanfiseruiunans wazu 9 ass
|:| a a | &
191015030 ATEEUIUNANY LasURYASY
|:| a a ' &
191015URATELUIN AT UDYATY
[ flermsthedsweifiounasaiian
Ja% 6 N1SAYEUTS
[ aansadsaunsldesafigesns Taeliiinnueindiuin
[ aansassannileegefidgesns Ineiinnuenndiundisadniios

%

[] fewenngrunnuiunandunsaeausiiiodasnns
[ ] fimnuennduinegrannlunsisansiiiedosnis
[] ﬁmmmﬂa°wWﬂmﬂﬁﬁj@iuﬂﬁé]’jﬁamﬁﬁaﬁmmi
[ lsiaansodsannslaiay
Fafl 7 M3
[ angnsavhauldunnaadidesnis
[ asnsavineuusssldmingu laiunnlunindu
L] ansavhaulsedldiieuimmn udldinnluniidu
[ 'lslanunseviausysnlaias
[ ] unuagvhaueslslylaae

L sdanunsavhaweylsléiae



174

173 t:l' Y ::{'
Jafi 8 N1SVUTSA
[ aansavinlalaglaifionnisuinne
L] asnsavildunumuiigeanis Ineflennsiinaeiiiosdntios
L] snansavilgunumuiigesns Tnesiennisuinaeuiunans
[ alanansavl@unumudigesnis msesienmsuannetiunans
L unvagyhlalldiae wseiennisuinmean
[ alanansasinléiae
¥ A @
Jafl 9 NISUBUNAU
[ aisienuenngrunnlunisueundu
L] nmsusundugnsumuiiisadntien (ueulivdudesnin 1 $alug)
|:| U @ v 1 [} QIJ
NUBUMEUgNIUNIUANTRY (Loulinay 1-2 F3l9)
[] NSUBUNAUYNTUNIUUIUNAY (wauldvau 2-3 97lua)
[] miuawé’ugﬂwmuu‘ﬂuaEJ"Nanﬂ (woulsivau 3-5 9714)
L] msusundugnsumusgisiuds (wevlsindu 5-7 dalue)
¥ o a @ o '
Jad 10 AaNTsULUNUINIS/NA15HNNaUvdaula
[J ansnsavinfanssuynedisld Tagliflenmsuanneias
L] aansavhianssuynedisld uwifioinisanmeegiing
[ aansavhaanssuldidudnilng wiliviinue msiegilonnisiinne
[ anansavidanssuldiitesunsesng msngilonnsinne
L] unuagvhianssusg q Wldiae wseilonnisuanae

[ yianansavhaanssule « lae

< 1 %4 1 =~
vavaunszAnluagsgelunislvininusuile



175

APPENDIX C
QUESTIONNAIRE



176

LUUEBUNINANNT DY
LAUNUUEDUD M oo,

a & Y

FU LAOU U DAUVOUB e

Y

° 1% [ a - ) ° = 4 5 g
n3MBUAIUYNTENNANTURS Tnaldoniiiesrnauiied nseldtoninuguni
AeURIYINUIINTIER

luyaauaunsaienaeulauinnil 1 e Feasssyliluievesdonudeniu

< 1 4 1 =]
‘U'e]‘lJE]Uﬂﬂ.!LUuE]EJ’N@ﬂIUﬂ']’ﬂWﬂ’J’]ﬁJi’JN&IE]



177

HUUAANTBY Do
o X ° = ‘/ v o A A ° v
AR nauieSesvang Vo adlu [..] wihAmneunvinuien wagneumnunnteniy
< a
AMULUUDIY
1. vinuldnandwlngihauegludinauiasanuniiieitesiunisidnies
AONNIABS NSLNTIUTEYN NMTULENETT waznsRelnsdnTaziinsiuvIetu
=l v < % 1A 1
spenUed Unuantesluvsel
] T ] el
2. yhudunidnaunuule
[..] wuutdiunian (Full time) [...] wuugIms (Part time)
3. yuvnuluddnau uiesgreeesiasunwinle

[..]Upenn 59U [..] wirdu 5 T MIau1nnn

4. vhuegihiunsiidausnauuinseandunds Tevsels

L] T L] laila

5. vueglasugiRvgsunssusnunsegndunds Tyvisel
.17 [...] e

6.  vueglasun1idaduainuwng dulselassludvimseld (Aanlduinnan 1

v

UD)

[..] amganuraUnfvesnseandundsinila  [..] lsadesnausuineen

[y

[..] lsARnwevaInsEanduna [..] Tsane

o [ a

[..] lsAnszandunasdniay wiinda@n (Ankylosing Spondylitis)



178

o

[..] lsAnszqn undandou [..] lsAnszanngy
[..] lsAnszgnduvdadon [..] amuiosenvidonsise
[....] Iﬁﬂiuﬂejml,ﬁgﬁmul,aa (Systemic Lupus Erythematosus)
[...] Tsndue MAdeafunszgndumds (UTATEY). o
[..] lidl
yhufdasensss vieilunuazianssslutis 12 Weudhmih wiok
L]0 [..] il

yulukuazngnaulugig 12 weudnmi vseld

[...] Tlbeid L] laifiueu

Av/un

RSIEIUUY sungan@ U NIRE VDS
v 4 AB/UN VASEIUVY haZhAg

MasdIuang

duang

Tu979 6 1W0pUNNIULN VINULAEEDINISUIN U AB/UI AnfanuuIunil 1 3y

130 bl

[...] LAY [....] Talime (QUASHBULUUABUNY)



179

10.  #1msUInaa/un luseu 6 Weuikuin lngadeiseauanusuusaviniumnle vali

MLATOWINY | ASULLAURTINILAN NARITTZAUAINUINATINUAIMIUL 1nsa1y

fredle Ao livn uludanurnie As Yinuniign

Lsitan Uanunnian

<) 1 1 =
%a‘ua‘U‘W'izqmuﬂuaswqﬂuﬂmm’mua



180

LUUEBUANY
LAUNUUEDUD N oo,

a2 (%

FU LAOU U AAUTOUB e,

Y

o &
ATYLEAY

|:| & 1 < ! Y 1
wuuaeunuiiuUseanitu 3 du laun

dun 1 Jeyadiuymaa

dwun 2 JeyafernudnuyaizulsEIvenm

dun 3 deyaninuinlawazdipudainaey

L nsaumeumanunndemuanuidusie lnadeniiissdnouiden visldderudun 1
AIAUAIANINTGR

L Tuushanuanansnidenaauldunnnit 1 deou Geaeseyliluinevesiaudotiy

< 1 £ 1 I
%a%auwsxqmtﬂuaEnﬂgxflumslwﬂ'mm'sma



181

dauin 1 Jeyaduyans
ALY Nyamaurauyndenunuluese Inglddernudu vialdendnaud

aonmdasfunnuAniuveInuniian Tnsldinsemane v lu [.] e 1 Aasy

1. e [..]11. %8 [..]2. Q4
2. U/POU/UAA. . [eeeeeeeeseeeeeeeeeeeeronns J oo,
3. @0IUNINANTH
[..] 1. lam [..] 2. ausa
[0 3 meme/mennie [0 43U TUSATEY
4. inudllsauszaminsell
[.] 1 ladl
[] 20 8 TUSATEUeorrrcerrcerseennns s

5. YINsANBIgeEn

[..]1.u3 [..]2.1.6
[..] 3. Yv/dwm/dqa. [..] 4. Usaugyed
[..] 5. Usugyln-tan [..] 6. Bug LUTATEY e

6. ANEUYNT vIBlyl
[..] 1. ldau
[..] 2. ldgu usiyaralnd@agu wu aundnluaseunss wie Wisusiueu Wusu

[..] 3. au Wsnssydunuuvsigulaeusssnl. ... Wiy



182

[..] 4. wegu widagdulildguudy TWsnssudnunnlnngaguyys ... U

7. luseu 12 Weudiuin AueenidNevsswaliy (N1508nMAIN1E NHNehs N3

ol Sumeetwieiilesegies 30 uiil videausdnniles leladuaiagunim
$reneliudanss Tnonsesilusnuiadoduaueisn wu W 39 7eih @i
Fu)

L] 1. ladleivi

[..] 2. ¥the uldlasiiaue

[..]3. vasinase 10e1eag.. ... adsrodunnii

L] 4 laiwdla
8. Tuefin (1NN 6 iRewudiinuan) Aaiasiiennsanneuiolsl

[..] LA [..] 2. lsiume

9. Tuafin (1NN 6 ReuNHIUL) AaABTaINTUIAnd WSl

[..] 1..08 [..]2. e



dauil 2 TeyainenfiudnuuznuUsEINTeInN

ALY Nyamaurauyndenunuluese Inglddernudu vialdendnaud

183

Y o a @ N P ° = A / =
a@mﬂa@ﬂﬂUﬂ?qNﬂﬂLMusﬂaﬂﬂmmqﬂwq@ILWENﬂ'W]ETULWEJ'J IﬂﬂiﬁLﬁﬁ@ﬂ‘V]ﬂJ78 1‘1«! [...] B39

Foilun19NnsiumnauvInN

1 s UUIqIUVDIAUAD. e
[..] 1. fUsMy/Fannis/ ity
[..] 2. dshdinisdu/dyd
[...] 3. dvthiigsnis/dndna

08, U TUSATEY e

& oA =2 Y o o o Y
2. WQLL@@@@QUGQ{]"\]‘\;UU ﬂmLﬂEJVl’NWUIUﬂ’IUﬂQWUJﬂLLa'JL‘U‘LJL’J@'] .............................

3. luseu 12 Weuiiiug Aavitauluiumieiena s wdeiuag..... 4l

4. luseu 12 RsuiiIuN AMINAIUEINIAT RAETUAL. ... LRJEN

5. anwagnsiuiauveIn

[..] 1. RUWLUUEUENE (VazRumIY auedauaimasiaglufesuasutufiun)

[...] 2. Runsuulidua

6. \lenaildnurTesneuiinedmumiavesveuuuresIeneuitinesegluszAuaIEm

vseldl (fag)

[..]3. geandrsgauanenn ] 4. Tdudla

[..] 1. egsgAuaym [..] 2. #NINSEAUEIERI



7. Wenalduaiesreuiunes wwukaziloveswiulinsesiurseld

[..]1. UsgAsq

[...] 2. ‘U’Nﬁ%ﬂ

[...] 3. U9 A%q

9. pandiudn Mivuvesna lnednlngfidnvasnsatudelating

11 T .02 ladle

184

Tadiart lgc | el
3 =
___-—-""' Yano.1
9 Lidnganiaulizdrananniadivizduvanugd 8 @i o o
9 2- Tfzvhaudaalsdiulsz 1 damgmonnnz fugad o e
9 34iaaiauraagainizitfesdasunius o o
9 4-ipahavanarinaziiaanginamun: hifounisdusumnu T o o
= = a 4 g v ' =
9. 5+ipnnnuasguainaziumaafiadieave Lilanisainaunu 1o o s
9. 6o ainnuiinmaaemas o o




185

10. suyisiinsvesuihuasiivimdd egvirsanveulfzannnit 15 g, lavield
(Wsngsogsiiuandl?)
[.]1 1o [.]2. laild
11. Ineund lusgninaiuinau inudienuidnfeuiionmnowasyl Yosuelnu
[..] 1. Uoemda
[..] 2. U1eass
[....] 3. UU9 ada

dauil 3 Toyanudnlanavdiaudawindon
MIuas nsaneulstleaselull udTaiSemue v ludesiinssiunuidnvesnusioy

lupsalnlidfiFmneulanss nsufendeilndifesruidniigaiiissdeiiey njannauynda

1. 2. 3 4. dnifuain

W= ¥ B ¥ =28 =28 sz
lidiuda Lidiuds  iude HUAJg) I3

23mn

o
=]

Tumahaugaldiauanudnsavamuing O

2 yu= o9 4 da g
AMUTAIAMUNUY 1mmnﬂulsam-uﬂwu]uammaaﬂm

[FER N -

- 13’ e W o= = L1 ' o= E T
nuvsenani liqudseduaadslniuieaaainassd
Aasiumumady lunsdagulalunguauvasgu
q = < = = 1Y =
lums snani lemadnauleaed e
Tumshaugani

= = ¥ a = o
nuiigahdoimsinezuazanudgszdug

E - 3 ¥ 9 '
lummhavqadaaieuiaaluig

0 O B I
Oo0o0oOooooao
Oo0o0oOooooao
Oo0o0oOooooao

el

i o q 3 - = =
Amanuveinaldmrdaguuuiliznsil lae



186

9. sesasdnsldmniBinnuazuy O O O O
10. Tomadnmiinlusiimisruvesned O O O O
1 L.una 5 Thewsh sinszanmdnngvesnadfigad O a a a
l.'3.F;ml;-'fa41i1§1‘1§1-‘]1«1&1mﬂ§51m‘u O O O O
13 sufashandifidnusvaniatn O O O O
14 guiidasz lumsdaduladnahaudils O O O O
15, auvnsnmgajune O a O a
16. sruvnsnanfluanmiin O a O a
1 7.andpsshanannaunaningou line O a O a
18.ansindn S ushan iitudmua O O O O
19 suvesneaingnininnzrowats ilddonidefivds O O O O
20.d114*113&qm!ﬂudmﬁﬁmﬁmm:ﬂﬂgq O O O O
2 1. Fumeuumunsamdrevosnanios O O O O
23.4mma:qcuﬁ"a:?h-'I?“]mi1;ﬁéqﬂammmﬂﬁﬁu.ﬁﬁﬁmgu O O O O
23.F‘Ifu'ﬁ.EIJLﬂ‘sﬂiJllﬁTal'liﬂ”lﬂ‘aE:'Iiﬂﬂ!g‘]l!axc"lﬂ!ﬁﬁﬂﬂd“ﬂ O O O O
1 2 3. 4 dmimin
Tifudn Bifindn  fiwde diwdew 3
U g "M
24 Turnpadamdgwmviadadaudififaan it fu O O O O
25 ymapapadiarmdam iy du e i O O O O
26.qmﬁﬁ]w”ais.mr%am$au§1ﬂmaaﬂﬁﬂﬂnaq1u-11u O O O O
27 guindanhiuung Taniuazumueg i Tz ey O O O O
28 amwaspanfiuaniiifusamounn O O O O
39.ﬂmﬁﬂq1i1-11umu'-‘| Taesnamuag i hinnnesn O O O O
30.q1uﬁ?;anhlﬁ’a-nﬁiw"uﬁur:{ﬁu O O O O
31 amnaniniundd O O O O
32 -nu'ﬁﬂa.l1"1ﬂ?rﬂ“munnﬁaﬂ?lH'H%a‘]li aaadoladanily
01 1 ﬁﬂuﬁ]ui’mua:xﬁﬂfnﬂuﬂaa:] O 2. 177 @ndnaudoeg
O 3% faufuse O 4. Himeiaiuauasazadl

33 Tdlfirun qaundaduasmsainiiifsuane Diflannh dadieiseud T
0oL 2 mazAnm O 3 speta O 4 Laifiae
Wiudaduanan gridind
i

- - X - E = = w 1
34 T 2 Do aadi lenee: goismanmasa: Divwsdnaulnndaad T

O 1. fiTemagan 2 fileana T O 3 Lif=aiianms O 4 L@ iamaman




187

vy e g 3= 3 ! 3 = ) = = s ' = Wt = =t
miaqi'mﬂmﬂu d4A3 NAAUADIAIINN UG T NNUAGEET HITNUTNEDT AUNTHIUTIINUAY limazdueni

-

&

1A tienfhanude aaoasudidesdasanodaluawen Hudndoyanaiinuldiade

L 2 3 4. dwiuin
idiudie  lide diude diude 3
un A3E un
35 mihaaelalanndguvesgmiva O O O O
36, mihnanaalunsilfauiauswauld O O O O
37 dihnamamdaifnud i iganay O O O O
38, wmdhaalinnmauladudsdinage O O O O
39, fimanmasauenidedudis linwats O O O O
40. drmanmesnanihiiasd O O O O
41, dimavesnaiinmmuannialunuvaaies O O O O
42, fimawvesaalianvanlludne O O O O
lumshouaaiifymdewedudssuanslan doluihiei
L Tidiitapn 2 fidha 3 BT
.-fﬂuﬁq;wﬁfaa lasfgan iy
in
43, tnsile indasing visaunsainiovae O O O
44 nszymnihandisuane O O O
45. msgmnduaieanauiou hlaimisean lrlihga O O a
46, mapiiduaneniamsiivlag O O O
47 nidadeTananau a O a
48, yafiymsoniaaindu adu i dule i daou O O O
49. msdaidmeniiesaduadaniionnaliifag e a O O
50. vSnasmanilsn sngedaiflszido a O O
51.mrgmihiiemaialadu gnast anatuanimamea a O O
52, anmaniesintagu sada audu 15 a a a
53. msamihemamesy dewemsantdy 3 nud 5 O O O
54 Fasds O O O



188

APPENDIX D
SEMI-STRUCTURE INTERVIEW GUIDELINE
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