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Aging workers has been linked with high prevalence of both
musculoskeletal disorders (MSDs) and non-communicable diseases (NCDs). Health
status has a significant impact on work ability. This study compared work ability,
using the Work Ability Index (WAI), among aging office workers with and without
MSDs and NCDs and determined factors associated with WAI scores. A cross-
sectional study was conducted among office workers aged between 45-60 years. An
online questionnaire was adopted to collect data. Analyses were conducted using
Mann-Whitney U test and multivariable logistic regression model. The results of
689 workers, 34%, 13%, 12%, and 41% reported MSDs, NCDs, MSDs + NCDs,
and no MSDs / NCDs, respectively, in the past year. Median scores (interquartile
range) of WAI were 37.0 (6) for MSDs, 37.0 (4) for NCDs, 34.5 (6) for MSDs +
NCDs, and 40.0 (4) for no MSDs / NCDs. Significant difference in WAI scores was
found between the MSDs and MSDs + NCDs (p < 0.05); and between the NCDs
and MSDs + NCDs (p < 0.05). Female (ORagj 1.77, 95% CI: 1.2 — 2.6), high work
experience (ORagj 1.04, 95% CI: 1.0 — 1.1), and low job control (adjusted OR 0.95,
95% CI: 0.9 — 1.0) were associated with reduced WAI scores (WAI < 36). Aging
office workers with either MSDs or NCDs had reduced work ability compared to
healthy workers. Having MSDs + NCDs further reduced work ability. Attention is
needed to develop interventions to reduce the impact of MSDs and NCDs on work
ability in aging office workers.
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CHAPTER 1
INTRODUCTION

1.1 Background and rationale

Rapid population aging is nowadays a global issue, which poses great
challenges for the societies (Christensen et al., 2009; Partridge et al., 2018). Thailand
is ranked the Southeast Asia’s second most aged country after Singapore and it is
anticipated that more than one third of the population will be at least aged 60 years or
over by 2050 (Teerawichitchainan et al., 2019). A report from World Economic
Forum in 2011 (World Economic Forum, 2011) indicated that, due to rapid population
aging, several counties will face with long-term talent shortage over the next decades.
World Health Organization (2002) proposed the concept of active and productive
aging, which includes engagement in social and economic activities, both paid work
and unpaid activities, by aging people.

The prevalence of musculoskeletal disorders (MSDs) has been found to
increase with age (Roquelaure et al., 2006; Wiitavaara et al., 2017). A previous study
of general population in Norway between 2002 - 2012 showed that prevalence
estimates of chronic musculoskeletal disorders were about 5% to 10% in those aged
20-29 year and went up to about 25% to 60% in people aged 80 years or over (Kinge
et al., 2015). In France, prevalence rates of clinically diagnosed MSDs of the upper
limbs in the working population aged 20-39 years was 5% to 12%, compared to 16%
up to 26% in those aged 40-59 years (Roquelaure et al., 2006). Aging has also been
linked with high prevalence of non-communicable diseases (NCDs) (Minetto et al.,

2020; NCD Countdown 2030 collaborators, 2018). For example, the U.S. National



Health and Nutrition Examination Survey between 2013-2016 showed that about 50%
up to 86% of adults aged >45 years had hypertension, compared to 13% to 43% for
adults aged <45 years; and between 52% and 92% of adults aged over >40 years had
cardiovascular diseases, compared to 17% to 30% for those aged <40 years (Virani et
al., 2020).

NCDs and MSDs inevitably affects physical and mental health, quality of life,
and work ability. A cross-sectional study in Brazilian workers showed that the
presence of musculoskeletal pain was associated with reduced ability to work and the
increase in each pain site led to a reduction of 0.9-1.2 points in the work ability index
(WALI) (Souza Mattos de Aradjo Vieira & de Oliveira Sato, 2020). A recent study in
Thailand revealed that the presence of NCDs was significantly associated with higher
risk of poor to moderate WAI scores in a general working population aged 45-70
years (Thanapop & Thanapop, 2021). A moderate association has been found between
WA scores and a number of diseases being diagnosed among workers aged >50 years
(Hlad’o et al., 2017). To date, no study has compared work ability of aging white-
collar workers with MSDs and those with NCDs. Also, no study has investigated the
interaction effect of having both NCDs and MSDs on work ability.

A systematic review has identified several factors to be associated with poor
work ability, including lack of leisure-time vigorous physical activity, poor
musculoskeletal capacity, older age, obesity, high mental work demands, lack of
autonomy, poor physical work environment, and high physical work load (van den
Berg et al., 2009). Among aging workers (aged >45 years), psychosocial job stress,
effort-reward imbalance, overcommitment, and perception of poor health were

significantly associated with poor WAI scores (Bugajska & Sagan, 2014; Martinez et



al., 2017). No study has investigated factors associated with work ability among aging
office workers.
1.2 Objectives of the study
This study consists of two objectives:
e To compare WAI scores among aging office workers with MSDs, NCDs,
MSDs + NCDs, and no disease;
e To determine factors associated with WAI scores among aging office

workers.

1.3 Hypotheses of the study
This study consists of two hypotheses:
e Aging office workers without NCDs and MSDs will have higher WAI
scores than aging office workers with NCDs or MSDs.
e Aging office workers with NCDs or MSDs will have higher WAI scores
than aging office workers with NCDs + MSDs.
¢ A number of individual, work-related physical, and psychological factors

will associate with WAL scores in aging office workers.

1.4 Conceptual framework
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1.5 Scope of this study

A sample of aging office workers with MSDs, NCDs, MSDs + NCDs, and no
disease from workplaces in Bangkok and nearby provinces who met the inclusion
criteria completed a series of online questionnaire to collect data regarding their work

ability and biopsychosocial factors.

1.6 Operational definitions

o Office workers was defined as persons who work in an office
environment and their main tasks involve using a computer, participating in meetings,
giving presentations, reading and phoning (IJmker et al., 2006).

e Aging workers was defined as a worker who had aged older than 45
(llmarinen, 2001).

o MSDs was defined as musculoskeletal complaints in which subjects
reported pain lasting more than 1 day (Hush et al., 2009) during the past month and
pain intensity greater than 3 on a 10 Numerical Rating Scale (Tsauo et al., 2007). A
modified Nordic Questionnaire would be used to define the area of pain (Kuorinka et
al., 1987).

e NCDs was defined as the following disease, i.e. hypertension, diabetes
Type 2, cardiovascular diseases (e.g. coronary heart disease), stroke, chronic
obstructive pulmonary disease, or emphysema (Thai Health Promotion Foundation,

2019). Medical diagnosis was required to confirm that subjects had the diseases.



1.7 Expected benefits

The findings of this study would provide health professionals with evidence on
work ability among aging office workers with MSDs, NCDs, and MSDs + NCDs as
well as the associations between biopsychosocial factors and work ability. The
information would be useful to develop interventions to maintain work ability among

aging office workers, ultimately leading to workforce sustainability.



CHAPTER 2

LITERATURE REVIEW

2.1 Definition of office worker

Office workers are defined as the people who spend most of their times in
workplace and their work usually involve with computer, participation in meeting,
giving presentation, reading, phoning and few walking, standing or lifting (Novotny et

al., 2015).

2.2 Aging
2.2.1 Definition of aging

"Aging" means aging by age or according to the calendar year that has passed.
Biological changes of the physical condition and ability to carry out various activities
in life or changes in conditions and social roles of individuals and standard used to
determine most of them are determined by using the age according to the calendar
year (Cole et al., 2019) and also defines the inevitable time-dependent decline in
organ function that eventually leads to death (Dziechciaz & Filip, 2014). The
definition of old age is between the age of 60 or 65 (Steptoe et al., 2015), but in
general age over 60 years is referred to the old population (Demontis et al., 2013a).
IImarinen and colleagues (J llmarinen et al., 1991) defined aging worker as aged older

than 45 years in the work force.



2.2.2 Biological and psychological changes related to aging

Almost every biological and physiological process studied across the adult life
span shows evidence of age-related decline. Biological aging is defined as the natural
occurrence of irreversible, increasing with age changes in metabolism and the
physicochemical properties of cells, the processes of aging affect the balance of
mechanisms (Novotny et al., 2015). Chronological age is based on the passage of time
and is invariable. However, biological age may fall behind or else outpace
chronological age it is modifiable. The rate of biological aging has been reported to
vary substantially between individuals (Cole et al., 2019). Psychosocial aging,
regarded as a phenomenon secondary to biological aging, is changes that occur with
age in the functioning of individual organs affecting the mood, attitude to the
environment, physical condition and social activity, and designating the place of the
elderly in the family and society (Dziechciaz & Filip, 2014). Psychological and health
are closely related and the link may become more important at older ages (Steptoe et

al., 2015).

2.2.3 Aging and musculoskeletal system

e Bone

The morphologic and systemic features of bone aging are as follows, loss of
bone mass and mineral content, alterations in bone shape and geometry, increase in
bone marrow fat content, increased risk of fractures and reduced healing capacity,
altered response to growth factors and hormones, impaired movement and weakness
in the elderly (Demontis et al., 2013a). Bone mineral is composed of a poorly

crystalline carbonated apatite that is initially deposited as an amorphous calcium



phosphate between the ends of the collagen and along the length of the fibril. As the
bone ages, the mineral crystals lengthen and become more crystalline, so the average
size of the crystals is dependent on tissue age, which in turn is dependent on turnover
rate and is regulated by osteocalcin (Burr, 2019).

e Muscle mass

The loss of muscle mass associated with aging is due to atrophy of muscle
fibers. The rate of muscle mass loss is 3-8% from age 30 (Elena et al., 2004). This
atrophy is largely due to loss of myofibrillar protein, which is more pronounced in
fast (type 1) and less so in slow (type I) fibers (Demontis et al., 2013b). There is
reduced synthesis of myofibrillar and mitochondrial proteins with age (Nair, 2005).
Aged muscles also show anabolic resistance, which means that anabolic stimuli such
as exercise or ingestion of amino acids, which normally induce protein synthesis,
elicit a reduced response (Breen & Phillips, 2011). It is unclear which cellular
mechanisms are responsible for these altered responses. In addition to atrophy of
individual fibers, there is also a general loss of the number of muscles fibers, which
accelerates from approximately 5% between age 24 and 50 years up to 35% over the
following 25 years (Nedergaard et al., 2013). One possible mechanism for loss of
muscle mass is due to changes in the neuromuscular junction with age. Denervation of
muscle fibers contributes to loss of muscle mass. Insufficient reinnervation leads to
atrophy or apoptosis of muscle fibers (Delbono, 2003; Demontis et al., 2013b). This
physiological of muscle atrophy is a significant determinant of falls rate with
increasing age. Changes in the structure of collagen fibers within joints contribute to

the loss in elasticity. Men lose bone at a rate of 1% per year after the age of 50, and
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women lose bone at a rate of 2-3% per year after menopause (Navaratnarajah &

Jackson, 2017).

2.2.4 Aging and cardiovascular system

The aging process itself also effects the cardiovascular system. It is difficult to
differentiate “normal” aging, which is inevitable, from age related pathology, which is
potentially preventable or treatable. Cardiovascular aging results in attenuated
mechanical and contractile efficiency. Specific changes include arterial wall
thickening, changes in vascular matrix composition with increased elastolytic and
collagenolytic activity, and an increase in smooth muscle tone. Ultimately, vessels
‘stiffen” with age, resulting in elevated systolic arterial pressures, increased systemic
vascular resistance and increased cardiac afterload. These changes account for the
common finding of isolated systolic hypertension, and increased workload can
eventually lead to left ventricular hypertrophy (Navaratnarajah & Jackson, 2017). A
similar weakening of the relationship between traditional risk factors for heart disease
and its expression has been reported using data from the Nova Scotia Heart Health
Survey. There a frailty index made up of age-related deficits not known to be
associated with heart disease (Wallace et al., 2014). The results of these pre-clinical
studies suggest that frailty sets the stage for the development of late life
cardiovascular diseases. Related to heart disease, the frailty index can also help
predict mortality risk in people suffering from chronic diseases such as the metabolic
syndrome a cluster of risk factors for poor cardiovascular outcomes including

(Rockwood & Howlett, 2019).
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2.2.5 Aging and respiratory system

Age related structural of respiration changes. The respiratory system
comprises primarily the thoracic cage, lungs, and diaphragm, total respiratory system
compliance includes lung and chest wall compliance. Age-related osteoporosis results
in reduced height of the thoracic vertebrae. The studied total respiratory compliance
in 42 healthy male subjects, ages 24 to 78 years old, with 5 subjects being age >70
years. Lung compliance was similar, but the chest wall compliance was lower in older
subjects (Mittman & Edelman, 1965). Lung function, Lung function can be divided
into the spirometry to assess the dynamic flow rates, forced expiratory volume. The
decline in pulmonary function tests depends on peak lung function achieved during
adulthood, the duration of the plateau phase, and rate of lung function decline. Studies
on lung function are done either to establish the reference values for the pulmonary
function laboratories or to determine the age-related decline (Rodriguez-Roisin,
1999). The variability in similar physiologic measurements is much greater among
healthy older individuals compared with younger individuals, making it problematical
to establish a “normal” range for the older (Gulshan & James, 2006; Miriam &
Johannes, 2018). Respiratory function, the structure of the upper airway changes little
with aging providing dentition is maintained. However, age related structural lung
changes including decreased elastic recoil of the lung, increased chest wall rigidity
and decreased force-generating capacity of the respiratory muscles. These changes
lead to a reduction in forced vital capacity, forced expiratory volume in 1 second
(FEV1) and vital capacity. The loss of some of the elastic recoil of the aging lung
causes the intrapleural pressures to become less negative allowing airway closure in

the lowermost areas of the lung at higher volumes. This is known as ventilation
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perfusion mismatch and is clinically manifest as a reduced arterial oxygen tension
with consequent increased risk of perioperative hypoxia in the elderly. The lung
volume changes in the elderly are demonstrated in (Chan & Welsh, 1998; Scott-

Warren & Maguire, 2017).

2.2.6 Aging and nervous system

Aging produces a decrease in neural density. An estimated 30% loss of brain
mass occurs by the age of 80 years. There is reduced production of important central
neurotransmitters, including catecholamines, serotonin and acetylcholine, with
secondary effects on mood, memory and motor function. There is an age-related
deficiency of dopamine uptake sites and transporters. Peripheral nervous system
motor, sensory and autonomic fibers are lost with a progressive decline in signal
transduction rate within the brainstem and spinal cord. The number of muscle cells
innervated by each axon falls, leading to denervation and muscle atrophy
(Navaratnarajah & Jackson, 2017). Physiology of aging related neurodegeneration is a
leading cause of disability and death amongst the aging populations worldwide, and
there are currently no disease-modifying therapies (Brettschneider et al., 2015).
Neurodegeneration generally refers to the slow and progressive dysfunction and loss
of neurons and axons in the central nervous system (Amor et al., 2010). It has been
suggested that chronic neurodegeneration in aging commonly results from misfolding
of proteins (Mariona et al., 2014). That is, the decline of antioxidant defense and
repair mechanisms have been associated with accumulating oxidative damage that
lead to neurodegenerative disorders. While the root causes leading up to such damage

are not fully understood, a general consensus has been reached in terms of the
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cerebrovascular contribution to cognitive impairment. These alterations can include
changes in both the neurochemical mediators of neurovascular coupling and the
dynamics of the vascular system itself (D'Esposito et al., 2003; ladecola, 2004).
Eventually vasculature would become increasingly torturous and less reactive,
exacerbating cellular oxidative stress (Black et al., 2009). Moreover, as shown,
structural brain changes may well precede clinical function changes (Black et al.,

2009; Brettschneider et al., 2015; Chen, 2019).

2.3 Non-communicable diseases
2.3.1 Definition of non-communicable diseases

Noncommunicable diseases (NCDs), also known as chronic diseases, tend to
be of long duration and are the result of a combination of genetic, physiological,
environmental, and behaviors factors. WHO defined NCDs as a medical condition or
disease that is by definition non-infectious and non-transmissible among people
(World Health Organization, 2018). Moreover, NCDs is also defined as the disease
group that is non-infectious and non-transmissible through contact with pathogens or
secretions, caused by individual factors and lifestyle behavior (Thai Health Promotion
Foundation, 2019).

In Thailand, the main types of NCDs among populations between the ages of
45-49 years according to Department of Disease Control, Ministry of Public Health
are as follows: Hypertension, Diabetes Type 2, Cardiovascular diseases (e.g.
Coronary heart disease or Stroke), Chronic obstructive pulmonary disease
(Department of Disease Control Ministry of Public Health, 2012). The main types of

NCDs among populations between the ages of 30 and 69 years according to WHO are
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cardiovascular diseases (e.g. coronary heart disease, stroke), cancers, chronic
respiratory diseases (such as chronic obstructive pulmonary disease and asthma) and

diabetes (The World Health Organization, 2018).

2.3.2 Prevalence of non-communicable diseases

e Cardiovascular disease (CVD)

Aging and elderly adults age is a significant independent risk factor for CVD,
since it is associated with an increased likelihood of development of any number of
other additional cardiac risk factors (Yazdanyar & Newman, 2009). The prevalence
of CVD increases with age, occurs among more than half (53%) of those aged < 60
years and circulatory diseases are a leading cause of death and permanent disability
among workers (Paul Leigh & Ted Miller, 1998). The prevalence of CVD, increases
from about 40% in men and women 40-59 years of age, to 70-75% in persons 60-79
years of age, and to 79-86% among those aged 80 years or older (Lloyd-Jones et al.,

2009).

e Hypertension

Hypertension is prevalent among people with older age was 59.9% (Yang et
al., 2017). The longitudinal study among persons in China 45 years of age or older
reported among 66% of men and 64% of women have been diagnosed as having
hypertension (Zhao et al., 2014). Also, the cohort-study reported the prevalence of
hypertension among adult Brazilian aged 45-54, 55-64 and 65-74 was 31.3%, 47.1%

and 64%, respectively (Chor et al., 2015).



15

¢ Diabetes Mellites (DM)

The cohort study showed among general population with DM, the prevalence
increased in all age groups and prevalence was 54% in women and 59% in men
(Sheen et al., 2019). DM is prevalent among elderly aged over 60 of the 1,283
participants, DM were available in 1,277 individuals who participated of which 50.4%
were men and 49.6% were women (Sanchez Martinez et al., 2014). The cross-
sectional study reported among people aged 60 years and over sample of 1,350 DM

type 1l was found 22.0 % (Taheri Tanjani et al., 2015).

e Dyslipidemia

The cross-sectional study of 2,018 among older adult aged over 60 showed the
overall prevalence of dyslipidemia was 56.8%. The prevalence of high total
cholesterol (TC), high low-density lipoprotein cholesterol (LDL-C), high-density
lipoprotein cholesterol (HDL-C) and high triglyceride (TG) were 8.4%, 13.9%, 23.1%
and 11.4%, respective (Lin et al., 2019). Also, the cross-sectional study reported the
prevalence of dyslipidemia among older adult aged over 50 was 46.8% in men and

30.9% in women (Pan et al., 2016).

2.3.3 Pathomechanism of non-communicable diseases
e Cardiovascular vascular disease (CVD)
The CVD mechanisms by which aging, and obesity reduce cardiovascular
function, involvement mitochondrial dysfunction and deregulated autophagy on
cardiovascular aging. Mitochondria generate energy through oxidative

phosphorylation, leading to free radical imposed damage to macromolecules and
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cellular components (Brandes et al., 2005). The current knowledge of the mechanisms
responsible for cardiac mitochondrial dysfunction and abnormal reactive oxygen
species (ROS) production in advanced age will be reviewed, the role that autophagy
plays in controlling mitochondria quality (North & Sinclair, 2012). The CVD has
been linked to a number of factors, including increased oxidative stress, inflammation,
apoptosis and overall myocardial deterioration, and degeneration (Curtis et al., 2018).
Collectively, age-related oxidative stress results in significant cellular and structural
changes, and these eventually lead to impaired cardiac functionality and development

of CVD (Rodgers et al., 2019).

e Hypertension

Hypertension was defined as a systolic blood pressure (SBP) of 140 mmHg
and/or a diastolic blood pressure (DBP) of 90 mmHg (James et al., 2014). Vascular
aging, arterial wall is constituted for three layers such as intima, media, and
adventitia. Media and especially intima layers are where major alterations occur with
age. Intima layer is based in a layer of endothelial cells on a subendothelial space that
is separated from media layer due to elastic fibers. Media layer is formed by smooth
muscle cells connected by extracellular matrix, in advancing age, lipids are
internalized into elastin fibers, and they attract calcium ions that provoke loss of
elasticity and degradation of elastin fibers due to elastases (Lakatta & Levy, 2003).
So, it has been demonstrated that in humans central elastic arteries as well as arterial
wall dilate with advancing age . Endothelial cells play a central role in regulating
several arteries properties. Nitric oxide is a multifunctional molecule with an

important role in the relationship between the cells that compose the microvascular
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environment. Therefore, alterations in the expression of Nitric oxide synthase (NOS)
isoforms or its functionality has been widely associated with hypertension (Mateos-

Caceres et al., 2012).

e Diabetes Mellites (DM)

The diabetes occurs particularly often in the elderly population. Type 2 DM
involves inadequate secretion of insulin. Early in the disease, insulin levels when
insulin resistance is present, the B-cell maintains normal glucose tolerance by
increasing insulin output. It is only when the B-cell is incapable of releasing sufficient
insulin in the presence of insulin resistance that glucose levels rise (Kahn et al., 2014).
However, peripheral insulin resistance as well as increased production of glucose by
the liver cause insulin levels to be inadequate to normalize levels of plasma glucose.

Then, insulin production becomes reduced, and hyperglycemia worsen (Moini, 2019).

e Dyslipidemia

The dyslipidemia is associated with increasing aged. The low-density
lipoprotein (LDL) cholesterol levels reach a plateau in men between the age of 50 and
60 years, and in women between the age of 60 and 70 years. Serum high-density
lipoprotein (HDL) cholesterol levels decrease in males during puberty and early
adulthood, on the other hand, the HDL cholesterol concentrations remain constant in
women throughout their lifetime (Phan & Toth, 2014). The triglyceride concentrations
increase progressively in men, reaching peak values between 40 and 50 years of age,
and decline slightly thereafter. In women, the triglyceride concentrations increase

throughout their lifetime, and are always higher in those using estrogens. A
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mechanism that could explain the age-related changes in lipid metabolism is
pseudocapillarization of the liver sinusoidal endothelial cells dysfunction. It leads to
decreased endocytosis, increased leukocytes adhesion, decreased hepatic perfusion,
and potentially affects passage of chylomicrons remnants to hepatocytes (Gobal &

Mehta, 2010).

2.3.4 Factor associated with NCDs
e Age
The effect of age attributed to NCDs is a positive relationship (Latifi et al.,
2016; Liu & Li, 2015). The studies showed that workers who had older aged 50 years
positively correlated with an increase in the risk of dyslipidemia (Latifi et al., 2016).
Age factors that have a strong influence after the age of 50, interestingly the low-
density lipoprotein (LDL) levels, HT, DM (Liu & Li, 2015). There are similar founds

in other foreign and domestic researches.

e Diet

Evidence shows a strong association between diet and NCDs (Gilbert-Ouimet
et al., 2012; Ofori & Obosi, 2019). The studies have shown that the risk of western
diets result in contributing factors to the increasing prevalence of hypertension (Ofori
& Obosi, 2019). Diet rich in sodium may contribute to increased blood pressure
(Gilbert-Ouimet et al., 2012). The cross-sectional study among general population

reported healthy diet associated factors for dyslipidemia (Pan et al., 2016).
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e Obesity

Obesity has been found to be associated with NCDs (Church, 2011; Kim &
Oh, 2013). Being overweight or obese is an important risk factor for NCDs including
cardiovascular disease, cancer, diabetes, and chronic lung disease (Kim & Oh, 2013;
Pan et al., 2016). Moreover, obesity is a well-known risk factor of diabetes and insulin
resistance (Church, 2011). Presumably, the population attributable risk of obesity in
cardiovascular disease is increasing, as obesity itself is on the rise and the major
forms of cardiovascular disease (Lloyd-Jones et al., 2009). Dyslipidemia and CVD, it
is show of the role of obesity and overweight in the increase of cholesterol level and

dyslipidemia.(Latifi et al., 2016; Yang et al., 2011).

e Smoking and alcohol consumption

Smoking and alcohol consumption have long been the greatest cause of NCDs
and associated with increased risks of NCDs (Kim & Oh, 2013). The previous study
reported the smoking cessation has been shown to reduce the risk for developing
diabetes (Nam Wook Hur, 2006). Additionally, smoking and drinking alcohol is the
most contributable factor in the development and progression of chronic lung disease
(Olawuyi & Adeoye, 2018). The previous studied reported risk of DM was
significantly increased in sustained smokers compared to nonsmokers (Nam Wook

Hur, 2006).

e Low physical activity and sedentary lifestyles
Low physical activity and sedentary lifestyles have been found to associate

with NCDs (Barcelo et al., 2007; Ofori & Obosi, 2019). The sedentary lifestyles result
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in obesity and are all contributing factors to the increasing prevalence of HT and DM
(Ofori & Obosi, 2019). Low level of physical activity is the risk of diabetes (Barcelo
et al., 2007). Also, the physical inactivity is a known risk factor for obesity and

metabolic syndrome (Church, 2011).

2.4 Musculoskeletal disorders

2.4.1 Definition of musculoskeletal disorders

Musculoskeletal disorders (MSDs) are defined as health problems of the
locomotor apparatus, i.e. of muscles, tendons, the skeleton, cartilage, ligaments and
nerves. MSDs include all forms of ill-health ranging from light, transitory disorders to
irreversible, disabling injuries (Luttmann et al., 2003).

WHO defined MSDs as the health problem of the locomotor apparatus (i.e., of
muscles, tendons, the skeleton, cartilage, ligaments and nerves). These conditions are
characterized by pain and reduced physical function, often leading to significant
mental health decline, increased risk of developing other chronic health conditions,
and increased all-cause mortality (Briggs et al., 2018).

The Bureau of Labor Statistics of the Department of Labor described MSDs as
a musculoskeletal system and connective tissue diseases and disorders when the event
or exposure leading to the case is a bodily reaction (e.g., bending, climbing, crawling,
reaching, twisting), overexertion, or repetitive motion. MSDs do not include disorders
caused by slips, trips, falls, or similar incidents. Examples of MSDs include sprains,
strain tear, back pain, carpal tunnel syndrome, and hernia (Work-Related

Musculoskeletal Disorders & Ergonomics, 2019).
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2.4.2 Prevalence of musculoskeletal disorders

MSDs are commonly found across the globe. The cross-sectional study among
934 of elderly people showed the prevalence of MSDs was 52.8%, most frequently
located in the lower limbs (34.5%) and lumbar region (29.5%) (Pereira et al., 2014).
MSDs are common health problems among office workers (Nedergaard et al., 2013).
In Thailand, a study in 2008 showed that annual prevalence of MSDs among office
workers was 63% and head/neck upper back and low back were the most frequent
MSDs in office workers (Janwantanakul et al., 2008). Also, the cross-sectional study
the 12-month-period of MSDs by affected body part among 60 bank office computer
users employees were 83.5% shows that the prevalence rate was highest in the lower
back (40.4 %), followed by the upper back (39.5 %), neck (38.6 %), hand/wrist
(36.8%) and shoulder (15.2 %) but least in the knees (2.2%) (Moom et al., 2015).
Moreover, among 3,475 of computer users first received a questionnaire in the
beginning of 1999, at baseline the prevalence of neck and hand-wrist symptoms for
more than 7 days within the last year was 44.7% and 25.8% , respectively (Jensen,

2003).

2.4.3 Pathomechanism of musculoskeletal disorders

Several previous studies indicated that work-related musculoskeletal disorders
in office workers have a multi-factorial origin. Various physical factors increase
physical demand, such as sitting over long periods of time, sustained awkward posture
while sitting, which increases physical load on the body parts. Increased physical load
leads to increased muscle activity and fatigue. This may continue until some types of

structural tissue deformation occur, leading to musculoskeletal disorders (Buckle &
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Devereux, 2002). Working with computer (visual display unit=VVDU /office
technology) has a direct path to physical demands, as defined by the physical coupling
between the worker and the tool (i.e. workstation ergonomics, computer programs)
(Figure 1). There is also a direct path from work technology to work organization.
The path from work organization to physical demands suggests that the physical
demands from work can be influenced by work organization. Increased time pressure
leads to an increased number of keystrokes or implementation of new software leads
to increased computer mouse use, which in turn may increase the physical load and
mental stress. Individual factors are hypothesized to modify the association between
physical demands and physical load. Moreover, individual factors may affect the
physical load. Mental stress may increase muscle activity, which compounds physical
load induced by physical demands. The reason for having a direct path from mental
stress to musculoskeletal outcomes, not mediated through physical load, is that the
mechanisms behind nonspecific musculoskeletal symptoms are not well understood.
Muscular tension is hypothesized to be an early sign of musculoskeletal symptoms.
Finally, the experience of musculoskeletal symptoms are negative feedback to

increase mental stress and causes alteration in work organization (Wahlstrom, 2005).



23

Physical Percerved
> . Physical load - ]
> demands e "l muscular tension
Y [
VDU/office Individual
technology factors Musculoskeletal
disorders (MSDs)

Work Mental

organization stress

»~ 3

Figure 2.1 A model of musculoskeletal disorders in office workers

(Wahlstrom, 2005)

2.4.4 Factor associated with musculoskeletal disorders
a) Individual factors
Individual factors associated with MSDs include gender, age and level of
physical activities etc. (Cagnie et al., 2007; Hush et al., 2009; Korhonen et al., 2003).
However, previous studies demonstrated a positive relationship between poor health
and neck and lower back symptoms (Malchaire JB, 2001; Malchaire et al., 2001;

Takeyachi et al., 2003).

e Gender
Female has been found to be associated with a more frequent report of
neck pain among office workers (Korhonen et al., 2003). Similarly, the 1-year
longitudinal study among 53 Australian university office workers found that female

was a predictor of neck pain (Hush et al., 2009). A cross-sectional study in 1,428
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female office workers were more likely to report symptoms in the head/neck,
shoulder, upper back and ankle/foot regions than male (Janwantanakul et al., 2008).
However, a cross-sectional study in 60 India computer bank workers found that male

had higher prevalence of MSDs than female counterparts (Moom et al., 2015).

e Age

The previous studies indicated that increasing age was associated with
neck pain among office workers (Hush et al., 2009; Korhonen et al., 2003). The 1-
year longitudinal study among Finnish office employees working with video display
units more than four hours per week found that the risk of neck pain increased after
age of 43 years in male (OR=2.5-2.7) and after age of 52 years in female (Korhonen
et al., 2003). Previous epidemiological studies indicated that increasing age was
associated with low back pain (LBP) in 771 Greek office workers found that worker
with age more than 46 year had 1.5-fold risk of LBP compared to their younger
counterparts (Spyropoulos et al., 2007). However, one previous cross-sectional study
among 1,428 office workers found higher prevalence of upper back symptoms in
younger workers, age has no effect on the prevalence of musculoskeletal symptoms in

most body regions (Janwantanakul et al., 2008).

e Level of physical activities
Level of physical activities has been found to be associated with a
more frequent report of neck pain among office workers (Cagnie et al., 2007; Hush et
al., 2009). Previous studies indicated that office workers who lacked adequate

physical activities were at risk for neck pain (Hush et al., 2009). A cross-sectional
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studied in 720 Belgium office workers showed that office workers who were not
physically active had increased risk of neck pain (OR=2.08) (Cagnie et al., 2007).
Moreover, the study among office workers reported low physical activities associated

with musculoskeletal disorders (Bontrup et al., 2019).

b) Physical factors
Work-related physical factors, the results of previous study indicated that

the average number of working hours/days, self-rated perception of the ergonomics of
the desk, self-rated perception of the size of office space and the condition of air
circulation in the office were significantly related to the prevalence of
musculoskeletal complaints (Ariéns et al., 2001). One possible interpretation of a long
working day may relate to prolonged sitting posture. Several previous studies reported
a positive relationship between the duration in sitting posture and self-reported neck,
upper extremities and back pain (Ariéns et al., 2001; Waersted et al., 2010). The
finding of decreased knee complaints with a long working day may be explained by a
lack of body movement due to prolonged sitting posture. In previous studies, a
worker’s perception of their workstation as being poor ergonomically has been found
to be associated with an increased prevalence of pain in the neck and upper
extremities (Mario & Paulo, 2002). Adjustable back support has been previously
found to decrease the risk of experiencing low back symptoms among office workers

(Spyropoulos et al., 2007).
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e Sitting for a prolong time or working without rest break

Workers sitting for a prolong time or working without rest break have
been found to be more likely to experience neck pain (Cagnie et al., 2007; Rocha et
al., 2005; Ye et al., 2007). A cross-sectional study in 3,070 Japanese administrative
staffs indicated that workers who worked without rest break had 3.2-fold risk of neck
pain (Ye et al., 2007). Also, a cross-sectional study in 720 Belgium computer users
showed that office workers who worked without rest break had 2.5-fold risk of neck
pain and worker who sat for a prolong time had 2-fold risk of neck pain (Cagnie et al.,

2007).

e Duration of computer use

Several epidemiology studies indicated that a prolong time spent using
a computer, mouse or keyboard was associated with neck pain (Cagnie et al., 2007,
Juul-Kristensen & Jensen, 2005; Ye et al., 2007). The 1-year prospective cohort study
in 3,361 Danish office workers showed that workers who worked more than 75% of
working time with a computer was a prognostic factor for neck pain (OR=1.53) (Juul-
Kristensen & Jensen, 2005). A cross-sectional study in 3,070 Japanese administrative
staffs demonstrated that duration of daily computer use of more than 5 hour was
significantly associated with neck pain (OR=3.2) (Ye et al., 2007). A cross-sectional
study in 1,185 Thai office workers found that office workers who spent more than 8
hours per day had risk of LBP (Janwantanakul et al., 2008) while a cross-sectional
study in 771 Greek office workers found that workers who sat more than 6 hours per

day had 1.5-fold risk of LBP (Spyropoulos et al., 2007).
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e Working in awkward postures or with discomfort workstation
Several epidemiological studies indicated that working in awkward

postures or with discomfort workstation increased the risk of neck pain (De Loose et
al., 2008; Janwantanakul et al., 2009; van den Heuvel et al., 2006). A 3-year
prospective cohort study in 355 office workers found that workers who frequently
rotated neck during work had 1.6-fold risk of neck pain and workers who frequently
extended neck during work had 2.5-fold risk of neck pain (van den Heuvel et al.,
2006). A cross-sectional study in 1,185 Thai office workers found that frequently
working in an uncomfortable posture increased risk of head/neck pain (OR=1.81)
(Janwantanakul et al., 2009). The findings from epidemiological studies were
inconsistent regarding the association between working in awkward postures or with
discomfort workstation and LBP (Juul-Kristensen & Jensen, 2005; Spyropoulos et al.,
2007). A cross-sectional study in 771 Greek office workers found that workers who
reported a distance between body and computer screen between 50-100 cm was
associated with LBP (OR=6.6) and workers who reported un adjustable back support
was associated with LBP (OR=5.9) (Spyropoulos et al., 2007). However, a cohort
study in 3,361 Danish office workers found that workers who reported no armrest,
screen height below eye level, unadjustable chair and desk were not associated with

LBP (Juul-Kristensen & Jensen, 2005).

c¢) Psychosocial factors
Psychosocial factors several psychosocial factors independently related to
musculoskeletal symptoms include mental demands, work repetitiveness and

frequency of feeling frustrated in the previous 4 weeks. The findings support the
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current view that a large index number within the psychosocial dimensions
contributes to the development of musculoskeletal symptoms (Michele & Fredric,
1996). The previous studies found that high job demand and low job decision latitude
were associated with neck and upper extremity symptoms (Jensen, 2003; Ostergren et
al., 2005). Other studies showed that influence over work, social support and job
demands were prognostic factors for symptoms in the lower back (Hoogendoorn et
al., 2001; Juul-Kristensen & Jensen, 2005). It has been suggested that adverse
psychosocial factors cause mental stress, which may play an intermediate role.
Evidence indicates that mental stress increases muscle activity (Wahlstrom et al.,

2003).

2.5 Work ability

2.5.1 Definition of Work ability

Several previous studies defined work ability in workers (Ilmarinen, 2001; J.
IImarinen et al., 1991). “Work ability” defined as a balance between human resources
and the demands of work (J. llmarinen et al., 1991). limarinen and colleagues
(llmarinen, 2001) defined as a human resources related to physical, mental, and social
demands of work, work community and management, organizational culture, and
work environment. Tengland and colleagues (Tengland, 2011) defined work ability as
a person has the general work ability if the person has the physical, mental and social
health, standard basic competence, and basic occupational virtues that are required in
order to perform some kind of work — work that most people typically would be able
to perform after a short period of training, given that the (physical, psycho-social and

organizational) environment is acceptable, and if the person can stand the job.
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2.5.2 Concept of work ability

In the late 1990s a new concept on work ability was introduced by the Finnish
Institute of Occupational Health. The work ability concept is a dynamic process that
changes greatly for several reasons throughout an individual’s work life. One of the
main factors inducing change is aging and its effects on human resources (Iimarinen,
2001).The strain of the worker depends on the work stressor and personal
characteristics, including the ability of the worker. The stresses can be divided into 2
types 1) Physical and mental load 2) The stressor caused by tools and work
environments. Ability of worker depends on individual physical, mental and social
which human ability and capacity is an indicator of the various tasks and functions.
Therefore, the stress-strain concept led to psychology, psycho reaction and behavioral
change. In long term work ability and lead to work-related diseases which makes the
strain and finally bring to worker’s disability (J. lImarinen et al., 1991). This concept
emphasizes that individual work ability is a process of human resources in relation to
work. Human resources can be described by (1) health and functional capacities
(physical, mental, social), (2) education and competence, (3) values and attitudes, and
(4) motivation. When this comprehensive set of individual factors is related to (5)
work demands (physical, mental), (6) work community and management, and (7)
work environment, the outcome can be called the individual work ability (Iimarinen,

2001).
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Figure 2.2 Stress-Strain concept (J. llmarinen et al., 1991)

2.5.3 Work ability index (WAI)

The WAL questionnaire has been developed, based on the stress-strain concept

(Figure 2), by the Finnish Institute of Occupational Health (FIOH) in the early 1980s.

This questionnaire was elaborated based on studies carried out in Finland, where a

cohort of workers was followed between 1981 and 1992 to investigate issues of work

ability (Kujala et al., 2005). The work ability index form is widely used, WAI is an
instrument that allows for the evaluation of work ability from the perspective of the

worker’s own perception, based on ten questions that address seven dimensions, 1)

“current work ability compared with the lifetime best,” with a score ranging from 0 to

10 points, 2) “work ability in relation to the demands of the job,” based on two

questions on the nature of work (physical, mental, or mixed) that, when weighted,

yield a score ranging from 2 to 10 points, 3) “number of current diseases diagnosed by
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physician,” obtained based on a list of 51 diseases that defines a score ranging from 1
to 7 points, 4) “estimated work impairment due to diseases,” based on a question with
a score ranging from 1 to 6 points, 5) “sick leave during the past year (12 months),”
based on a question on the number of absences, categorized into five groups with
score ranging from 1 to 5 points, 6) “own prognosis of work ability two years from
now,” based on a question with a score ranging from 1 to 4 points; and (7) “mental
resources,” The results of these seven dimensions provide a measure of work ability
that ranges from 7 to 49 points (J. llmarinen et al., 1991). The WAI has been
translated into several languages (Abdolalizadeh et al., 2012; Maria & Oliveira,
2009). The range of the total WAI score is 7 to 49 and work ability is classified as
follow: poor (7—27), moderate (28—36), good (37—43), and excellent (44-49)

(Kloimuller et al., 2000).

2.5.4 Factor associated with Work ability index

e Age

Several previous studies indicated that increasing age was associated with
decreased WAI (Kiss et al., 2002; Kloimuller et al., 2000; M. S. Monteiro et al.,
2006). Previous studies among bus drivers showed the age group over 60 years no
driver showed a high WAI (Kloimuller et al., 2000). Similar, the cross-sectional study
among fire fighters found that WAI decreased with advancing age (Kiss et al., 2002).
Also the studied among general ageing workers resulted in a higher risk factor for
reduced current work ability compared with the lifetime best (OR=1.03) (Bugajska &

Sagan, 2014) and among worker in a public health institution, work ability decreased
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significantly with age the younger group had higher scores on the WAI than the older

age groups (M. S. Monteiro et al., 2006).

e Body mass index

Overweight and amount of BMI was positively associated with a poor WAL.
The previous studied among Czech population showed that WAI decreases with a
higher amount of BMI (Hlad'o et al., 2017) and Overweight was positively associated
with a poor WAI among population in Luxembourg included a high proportion of

overweight workers (Monteiro et al., 2009).

e Number of diagnosis
Number of diagnosis have been found strong associated with WAI The
previous studied among Czech population showed that WAI decreases with a higher
amount of the number of diseases diagnosed by a physician (Hlad’o et al., 2017).
Statistical testing showed that WAI decreases with an increasing number of diagnosed

diseases (Miranda et al., 2010).

e Improved work posture

Poor work postures have been found positively associated with a lower WAL.
The recently review found the studies reported a strong association between high
physical demands, such as increased muscular work, poor work postures, and poor
ergonomic conditions were positively associated with a lower WAI (van den Berg et
al., 2009). The previous studied among general worker with neck pain showed that

WAI decreases with association between with low exposure to lifting, twisted work
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posture, working with hands in shoulder level or higher, and leaning forward without
support and combination of exposures containing these work demands (Oliv et al.,
2017).

e Stress

Previous studied showed that there was negatively associated between work-
related stress and the mean score of WAI among 449 of Iranian workers (Gharibi et
al., 2016). Psychological stress has been found to strongly associate with WAI. A
previous study among office workers showed that WAI decreased with a higher
amount of the psychological stress (Seibt et al., 2005). Similarly, the cross-sectional
study showed that low mental stress at work had an indirect effect on general

subjective well-being through work ability (Sjogren-Ronka et al., 2002).

2.5.5 Thai version of Work ability index

Kaewboonchoo and colleagues performed an assessment of psychometric
properties of the Thai version of the WAI from English to Thai language. Forward
translation and back-translation of the WAI were performed by seven bilingual
professionals to ensure that the Thai WAI was culturally relevant and conceptually
accurate, a sample of 2,744 Thai workers was completed from 19 different enterprises
in five regions of Thailand completed the Thai version of the WAI along with the
General Health Questionnaire. The 19 enterprises were from the following industries:
canned food, snack food, cooking oil, footwear, pharmaceutical, ceramics, toy, steel,

petrochemical, and auto parts (Kaewboonchoo & Ratanasiripong, 2015).

¢ Reliability
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The four-week test-retest reliability of the Thai WAI was evaluated with a
separate test sample. Fifty-six Thai workers volunteered to take the Thai WAI two
times with an interval of four weeks. The Thai WAI reported test-retest reliability =
0.71. The internal consistency was slightly low for all 7 item (Cronbach’s o = 0.66 )

(Kaewboonchoo & Ratanasiripong, 2015).

e Validity

Principal component analysis was used to reduce the number of original
variables by grouping related variables into a smaller number of artificial variables or
principal components. Results of exploratory factor analysis through principal
component analysis supported a three-dimensional structure for the Thai WAI. The
first factor was illness and work impairment from items 4, 5, and 6 of the
questionnaires (25.97% of total variance). The second factor was mental resources
from items 7, 8, 9, and 10 (16.12% of variance). However, item 7 had a similar factor
loading as the first factor, which was more consistent with its concept. The third
factor was work ability perception from items 1, 2 and 3 (11.40% of variance). The

cumulative total variance was 53.49% (Kaewboonchoo & Ratanasiripong, 2015).

2.5.6 Work ability index in a population with non-communicable diseases

Previous studies indicated that NCDs were associated with decreases WAI
(Capanni et al., 2005; Maria Carmen Martinez et al., 2006; Seibt et al., 2005). Fire
fighters who involves high physical and mental demands with cardiovascular and
respiratory diseases had significantly decreased work ability (Kiss et al., 2002). A

cross-sectional study reported that the dimensions of health were positively and
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significantly associated with work ability in 224 office workers (Maria Carmen
Martinez et al., 2006). Also, the cross-sectional study among 60 office workers found
poor work ability was caused by cardiovascular diseases (Seibt et al., 2005).
Moreover, a perspective cohort study of 377 railway construction workers showed
low WAL scores in those with NCDs (respiratory disorders) at all age groups (Capanni

et al., 2005).

2.5.7 Work ability index in a population with musculoskeletal disorders

Previous studied have found that MSDs associated with WAI (Bugajska &
Sagan, 2014; Kiss et al., 2002). MSDs have been found to affect several aspects of
work ability (i.e., physical and mental demands of work, high estimated work
impairment due to diseases, high sickness absence, low own prognosis of work ability
in 2 years’s and poor mental resources) among workers in a public health institution
(Monteiro et al., 2009). A cross-sectional study among 236 fire fighters found that the
presence of MSDs significantly decreased work ability (Kiss et al., 2002). Similarly, a
survey was carried among a representative sample of Finnish adults and found that
poor current work ability was most affected by MSDs and multi-site pain as an
important risk factor for reduced work ability (Miranda et al., 2010). Also, the cross-
sectional study showed that pain in the hands/wrists, neck and lower back resulted in
a significant decrease in WAI for all subjects, both younger and aging workers
(Bugajska & Sagan, 2014). One study reported that the dimensions of health were
positively and significantly associated with work ability in 224 office workers (Maria

Carmen Martinez et al., 2006). However, a cross-sectional study in 361 Czech workers
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found almost two thirds of the respondents reported no effect of MSDs on WAI

(Hlad’o et al., 2017).

2.6 Job Contents Questionnaires (JCQ)

The JCQ, which was developed by Karasek in 1979 (Benavides et al., 2002),
has been the most popular self-administered instrument for measuring the
psychosocial work environment. The JCQ has been shown to be a valid and reliable
instrument to assess job stress in several occupational settings (Alexopoulos et al.,
2015; Edimansyah et al., 2006; Kawakami et al., 1997). The JCQ is based on the job
demand-control-support (JDCS) model, which is composed of three major
components that describe psychosocial work characteristics: psychological demand,
job control or decision latitude, and social support. Psychological demand refers to the
measure of stress factors involved in accomplishing the workload, organizational
constraints on task completion, and job-related conflicting demand. Job control or
decision latitude relates to the freedom permitted to the worker in how to perform
tasks and how to meet the job demand and is assessed as a composite of skill
discretion and decision authority. Social support refers to overall levels of helpful

social interaction available on the job both from coworkers and supervisors.

2.6.1 Concept of Job Contents Questionnaires and its questionnaire

Phakthongsuk and colleagues performed an assessment of psychometric
properties of the Thai version of Job Contents Questionnaires, the 48-item JCQ was
translated into Thai and then was retranslated into English by two bilingual speakers

who were unaware of the original English. Each item has a response set of four-point
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Likert scales that range from 1 or strongly disagree to 4 or strongly agree.
Subsequently, the final TICQ consisted of 54-items and constituted a set of questions
for seven scales, job control (11 items), psychological demand (12 items), physical
demand (6 items), job security (5 items), supervisor support (4 items), coworker
support (4 items), and work hazards (12 items). The factor analysis in the studied
showed adequate construct validity of the Thai version of JCQ of decision latitude,
psychological demand, physical demand, job security, and work hazards, though the
goodness of fit indices was moderately acceptable (Phakthongsuk, 2009). TJCQ has
since then been widely disseminated and is howadays the most commonly used tool

for measuring psychosocial (Janwantanakul et al., 2008; Sihawong et al., 2012).

2.6.2 Psychometric properties of JCQ
Cronbach’s alpha coefficient was adequate for decision latitude scale (0.82),
psychological demand (0.76), social support (0.81), physical demand (0.71), and work

hazards (0.86) but moderately adequate for job security (0.55) (Phakthongsuk, 2009).

2.7 Nordic questionnaires

In the 1987, a concept of standardized questionnaires for the analysis of
musculoskeletal symptoms in an ergonomic or occupational health context are
presented. Nordic questionnaire was introduced by the Nordic Council of Ministers, a
project was undertaken to develop and test standardized questionnaires in general, low
back and neck/shoulder complaints. The two main purposes of the questionnaires are
to serve as instruments in the screening of musculoskeletal disorders in an ergonomics

context, and for occupational health care service. The questionnaires are not meant to
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provide a basis for clinical diagnosis. Screening of the musculoskeletal disorders may
serve as a diagnostic tool for analyzing the work environment, workstation, and tool
design. The incompatibility of the user and the task or the tool have been shown to
relate to the musculoskeletal symptoms (Kuorinka et al., 1987). This questionnaire is
the most popular to identify the region of musculoskeletal symptoms among office

workers (Chen et al., 2018; Janwantanakul et al., 2008; Moom et al., 2015).
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Figure 2.3 Anatomical areas in the musculoskeletal

symptoms from the standardized questionnaires (Kuorinka et al., 1987)
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CHAPTER 3
METHODS

3.1 Research design

A cross-sectional designed study was conducted to determine work ability and
associated factors using the WAI among aging office workers with and without NCDs
and MSDs. The study protocol was approved from the Ethical Review Committee for

Research Involving Human Subjects, Chulalongkorn University (code: 090.1/63).

3.2 Participants
Inclusion criteria
e  Worked as full-time office worker;
e  Aged between 45-60 years;

e had at least 10 years of experience as office workers;

Exclusion criteria

e had been reported history of trauma or accidents, major surgery, such
as organ replacement, joint replacement, or heart surgeries etc.;

e had been diagnosed with underlying specific medical causes, such as
serious illness, infection, neoplasm, cancer, osteoporosis, fracture,
systemic lupus erythymatosus (SLE), and serious spinal pathology;

e had been diagnosed with congenital anomaly of the musculoskeletal

system such as scoliosis, poliomyelitis and multiple sclerosis;
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e had been diagnosed with severe negative consequences for physical
functioning such as Parkinson’s disease, Guillain barre syndrome
and/or mental functioning such as severe psychiatric disease, addiction

to drugs, bipolar affective disorder and other psychoses.

3.3 Outcome measures

3.3.1 Dependent variable

In this study, work ability was assessed using the widely acceptable Work
Ability Index (WAI) (J llmarinen et al., 1991). Work Ability Index (Thai version) was
used to measure their work ability among participants (Kaewboonchoo &
Ratanasiripong, 2015). The WA is a self-administered questionnaire containing 10
questions covering seven dimensions: 1) current work ability compared with lifetime
best, 2) work ability in relation to the demands of the job, 3) number of current
diseases diagnosed by a physician, 4) estimated work impairment due to diseases, 5)
sick leave during the last 12 months, 6) personal prognosis of work ability two years
from now and 7) mental resources. The range of the total WAI score is 7 to 49 and
work ability is classified as follow: poor (7-27), moderate (28-36), good (37-43), and
excellent (44-49). In this study, the WAI scores < 36 (i.e. poor to moderate work

ability level) was classified as reduced work ability.(El Fassi et al., 2013).

3.3.2 Independent variable
A self-administered questionnaire was developed to collect data regarding

biopsychosocial factors.
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. Individual factors including; gender, age, weight, height, educational
level, frequency of regular exercise or sport, smoking/alcohol habit, quality of sleep,
current job position, and years of work experience.

. Psychosocial factor was assessed using the Thai version of the Job
Content Questionnaire (Phakthongsuk, 2009) including; job control, psychological
demand, physical demand, job security, supervisor support, coworker support, and
work hazards. The questionnaire comprises 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 has four Likert-type response options ranging from 1: strongly
disagree, to 4: strongly agree, that were summarized to obtain a sum score per area.

. MSDs including; neck, shoulder, upper back, elbow, lower back,
wrist/hand, hip/thighs, knee, and ankle/feet pain. The body region was defined
according to modified Nordic Questionnaire,

. NCDs including; hypertension, diabetes Type 2, cardiovascular
diseases (e.g. coronary heart disease), stroke, chronic obstructive pulmonary disease,

or emphysema.

3.4 Procedure

The researcher contacted heads of workplace to ask for permission to collect
data in their workplaces and, after they permitted, the researcher provided them an
online questionnaire link, which was distributed to office workers via email. Office
workers who expressed interest completed an online screening questionnaire. Eligible

workers were asked to complete an online self-administered questionnaire.
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Participants in the study were divided into 4 groups: NCDs, MSDs, NCDs + MSDs,
and healthy groups. MSDs group was defined as subjects who experienced pain in any
body regions lasting >24 hours during the past month, reported pain intensity greater
than 3 on a 10 Numerical Rating Scale (NRS), and had no weakness or numbness in
the upper or lower limbs. The body region was defined according to modified Nordic
Questionnaire (Kuorinka et al., 1987). NCDs group was defined as subjects who had
been diagnosed at least one of the following diseases, i.e. hypertension, diabetes Type
2, cardiovascular diseases (e.g. coronary heart disease), stroke, chronic obstructive
pulmonary disease, or emphysema by physician. Healthy group was defined as

subjects who reported no NCDs or MSDs.

3.5 Statistical analysis

Descriptive statistic was calculated for all variables. Continuous variables
were shown as mean (SD) for normally distributed data or median (interquartile
range) for non-normally distributed data. Categorical variables were shown as
proportions. Kolmogorov-Smirnov test was used to analyze normality. In the case of
normality, t-test and an analysis of variance were used to compare between groups.
The Kruskal-Wallis test and Mann-Whitney U post hoc test were used to compare the
groups due to the non-normal distribution of the data.

To examine the associations between factors and WAI scores in aging office
workers, binary logistic regression analysis was performed first with factors as
independent variables and WAI scores as a dependent variable. Control variables
were selected for multivariate logistic regression analysis, including having MSDs,

NCDs, and MSDs + NCDs. Any factors with p-value < 0.2 were eligible for addition
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into the modelling procedures. A multivariable logistic regression model was used to
assess the associations between statistically significant factors and observing WAI
scores of <36 (reduced work ability). Backward selection procedures were used in the
statistical modelling. The crude odd ratios (OR) and adjusted odd ratios (ORagj) with
95% ClI for the final models were presented. Statistical analyses were performed using
SPSS statistics software, version 22.0 (SPSS Inc., Chicago, IL, USA). For all tests,

statistical significance was determined at the 0.05 level.
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CHAPTER 4

RESULTS

4.1 Participant characteristics

Data were collected from aging office workers from 27 workplaces in
Bangkok and nearby province, including

1) Provincial Waterworks Authority (Head quarter)

2) Tourism Authority of Thailand

3) Community Organizations Development Institute (Public organizations)

4) Biodiversity-Based Economy Development Office

5) Metropolitan Electricity Authority (Head quarter)

6) Ministry of Higher Education, Science, Research and Innovation

7) Department of Livestock Development, Ministry of Agriculture and

Cooperatives

8) Department of Consular Affairs, Ministry of Foreign Affairs

9) Secretary Office, Ministry of Commerce

10) Department of Business Development, Ministry of Commerce

11) Department of Internal Trade, Ministry of Commerce

12) Department of Foreign Trade, Ministry of Commerce

13) Department of Probation, Ministry of Justice

14) Department of Mental Health, Ministry of Public Health

15) Department of Health, Ministry of Public Health

16) Department of Disease Control, Ministry of Public Health

17) Department of Medical Sciences, Ministry of Public Health
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18) Comptroller General's Department, Ministry of Finance

19) Customs Department, Ministry of Finance

20) Department of Children and Youth, Ministry of Social Development and
Human Security

21) Department of Older, Ministry of Social Development and Human
Security

22) Department of Social Development and Welfare, Ministry of Social
Development and Human Security

23) Department of Labour Protection and Welfare, Ministry of Labour

24) Department of Employment, Ministry of Labour

25) Department of Skill Development, Ministry of Labour

26) Department of Lands, Ministry of Interior

27) Department of Local Administration, Ministry of Interior.

The survey was conducted from September to December 2020. Two hundreds
and three office workers were excluded because they did not meet the inclusion
criteria. Therefore, 689 (77%) were used in the data analysis (Figure 1). Overall,
workers were categorized into four groups, i.e. 34% (n = 234) as having MSDs, 13%
(n =88) as having NCDs, 12% (n = 81) as having MSDs + NCDs, and 41% (n = 286)
as healthy. Demographic characteristics of four groups are shown in Table 1. The
sample population comprised mainly females at pre-retirement age. Their average
BMI was at the upper limit of normal range. The majority of participants were

married, non-smokers, and non-drinkers.


https://onlinelibrary.wiley.com/doi/10.1002/1348-9585.12106#joh212106-fig-0001
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892 office workers from 27 workplaces Online survey

invited to participate in the study

Excluded (n=203)

- Non office worker (n=61)

- Non-full-time (n=5)

- Age <45 or >60 (n=37)

- Experience < 10 years (n=24)
- Had CA or tumor (n=76)

A 4

A 4

689 completed online questionnaire

\ 4 \ 4 \ 4

234 MSDs 88 NCDs 81 MSDs + NCDs 286 healthy

Figure 4.1 Flow of participations through the study
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Characteristics N (%) Mean (SD)

Demographic characteristic
Gender

Male 237 (34.4)

Female 452 (65.6)
Age (year) 52.6 (4.5)
BMI 24.9 (4.2)
Marital Status

Single 209 (30.3)

Married 398 (57.8)

Divorce/widow 82 (11.9)
Smoking habits

Non-smoker 630 (91.4)

Sometimes 28 (4.1)

Everyday 31 (4.5)
Drinking habits

Non-drinking 456 (66.2)

Once a month 136 (19.7)

Two to four times a month 97 (14.1)
Exercise frequency

Never 197 (28.6)

One or two times a week

268 (38.9)
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More than 3 times a week 179 (26.0)
Everyday 45 (6.5)
Sleep quality
Bad 28 (4.0)
Poor 181 (26.3)
Good 387 (56.2)
Very good 93 (13.5)
Work experience (year) 25.9 (7.5)
Job Content Questionnaire
Job control 35.5(5.1)
Psychological job demand 30.9 (4.2)
Physical job demand 12.6 (3.0)
Job security 16.9 (1.4)
Social support 36.6 (5.5)
Work at hazards 15.3(3.8)
Body regions of MSDs
Neck 130 (18.9) 36.3 (4.0)
Shoulder 94 (13.6) 36.7 (4.4)
Upper back 77 (11.2) 35.7 (4.8)
Elbow 24 (3.5) 34.9 (4.2)
Lower back 99 (14.4) 35.9(4.2)
Wrist and hand 67 (9.7) 37.2 (3.8)
Hip 45 (6.5) 35.4 (4.5)
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Knee 82 (11.9) 36.1 (3.9)

Ankle/Foot 57 (8.3) 36.1 (4.5)
Number of pain site 1.73 (1.6)
NCDs

Hypertension 140 (20.3)

Diabetes Type 2 39 (5.7)

Cardiovascular diseases 13 (2.0)

Stroke 11 (1.6)

Emphysema 1(0.1)
Number of NCDs 1.3 (0.6)

SD, Standard Deviation; WAI, Work Ability Index; BMI, Body Mass Index;

MSDs, Musculoskeletal Disorders; NCDs, Non-Communicable Diseases.

4.2 Comparison of WAI scores among groups

Median score (interquartile range) of WAI among aging workers with MSDs,
NCDs, MSDs + NCDs, and no disease were 37.0 (4.0), 37.0 (6.0) 34.5 (6.0) and 40.0
(5.0), points, respectively. The Kruskal-Wallis test demonstrated a significant
difference in WAI score between the four groups (p < 0.05). Mann-Whitney U post
hoc test indicated that WA score in the healthy group was significantly higher than
those in the MSDs, NCDs, and MSDs + NCDs groups (p < 0.05). The comparison of
WAL scores among three groups (i.e. the MSDs, NCDs, and MSDs + NCDs groups)
revealed significant difference in WAI scores between the MSDs and MSDs + NCDs

(p < 0.05); and between the NCDs and MSDs + NCDs (p < 0.05) (Figure 2). No
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significant difference WAI scores between the NCDs and MSDs groups was found (p

= 0.268).
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MSDs NCDs MSDs + NCDs Healthy

Figure 4.2 Comparisons of the WAI scores of aging office workers between groups
MSDs, Musculoskeletal Disorders; NCDs, Non-Communicable Diseases.

* P value <0.05 (Mann-Whitney U-test)

4.3 Factors associated with WAI scores

Covariates were selected for multivariate logistic regression analysis (p < 0.20
in the univariable analysis), including age, gender, exercise frequency, smoking
habits, drinking habits, sleep quality, work experience, job control, and job security as

well as the presence of MSDs, NCDs, and MSDs + NCDs.
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After adjusting for confounders, multivariable logistic regression revealed that
the presence of MSDs (ORagj 2.71, 95% CI: 1.6 — 4.6), NCDs (ORagj 2.22, 95% CI:
1.5-3.3), and MSDs + NCDs (ORadj 6.79, 95% CI: 3.9 — 11.8) as well as female
(ORagj 1.77, 95% CI: 1.2 — 2.6), high work experience (ORagj 1.04, 95% CI: 1.0 —
1.1), and low job control (adjusted OR 0.95, 95% CI: 0.9 — 1.0) were associated with

reduced work ability (a cut-off score of 36) in aging office workers (Table 2).

Table 4.2 Crude odds ratio (OR) and Adjusted odds ratio (ORadj) with 95%
confidence intervals (95%CI) of poor-moderate WAI (< 36 points) with respect to

factors in the final modelling (N=689)

Factor N (%) Crude OR Pvalue  Adjusted OR P value

(95% CI) (95% CI)

Gender (female) 452 (66)  0.53 (0.4—0.8) <0.001 1.77 (1.2-2.6)  0.003*

Work experience 689 (100) 1.02(1.0-1.1) 002 1.04(1.0-1.1)  0.014*

Job control 689 (100) 0.94(0.9-1.0) <0001 0095(0.9-1.0)  0.004*
MSDs group 234 (34) 126(09-17) 016 271(1.6-4.6) <0.001*
NCDs group 88(13)  148(09-23) 009 222(15-33) <0.001*

NCDs+MsDsgroup 81 (12)  3.74(2.3-6.1) <0.001 6.79(3.9-11.8) <0.001*

*P <.05; MSDs, Musculoskeletal Disorders; NCDs, Non-Communicable Diseases.
Analyses were adjusted for age, gender, exercise frequency, smoking habits, drinking
habits, sleep quality, work experience, job control, and job security as well as the

presence of MSDs, NCDs, and MSDs + NCDs.
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CHAPTER 5
DISCUSSION

In this study, work ability level among aging office workers with
musculoskeletal disorders and non-communicable diseases as well as factors
associated with work ability was evaluated. The results showed that the presence of
either NCDs or MSDs led to reduced work ability among aging office workers,
compared to their healthy counterparts. Work ability further reduced in those with
both NCDs and MSDs. Gender, work experience, and job control were associated
with work ability in the study sample.

In this study, the median WAI score of aging healthy office workers was 40.0
points (good work ability level), which was in line with previous studies in aging
healthy workers (Bethge et al., 2012; Chiu et al., 2007). Bethge et al. (Bethge et al.,
2012) reported the WAI score among German general workers with average age of
50.9 years to be 38.7 points (good work ability). Chui et al. (Chiu et al., 2007) found
the WAI score among Taiwanese nurses aged between 41-45 years to be 40.2 points
and aged between 46-50 to be 37.8 points. Subtle discrepancy between the present
study and the previous studies may be due to difference in the studied populations.
Different occupations are exposed to different working conditions and that the nature
of the work may influence their work ability.

Work ability significantly reduced in aging office workers with either NCDs
or MSDs (WA = 37.0 points each), compared to their healthy counterparts (WAI =
40.0 points). The findings also indicated that the effect of MSDs on work ability was
similar to that of NCDs, which is confirmed with multivariable logistic regression

models. Nawrocka et al. (Nawrocka et al., 2019) conducted a cross-sectional study
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and found WAI scores among white-collar workers age over 50 years with MSDs to
be 35.0 points. Shiri et al. (Shiri et al., 2013) found that musculoskeletal pain was
associated with poor-moderate physical work ability (ORagj = 2.9, 95% CI: 2.0 - 4.2)
and mental work ability (ORagj = 1.6, 95% CI: 1.2 - 2.2) among actively working
subjects aged 30-64 years. Jedryka-Goral et al. (Jedryka-Goral et al., 2005) reported
significantly lower WAI scores in aging white-collar workers (aged >45 years)
suffering from a coronary heart disease or hypertension compared to their younger
healthy counterparts. Recently, Thanapop & Thanapop (Thanapop & Thanapop,
2021) reported the WAI score among workers aged 45-70 years with NCDs (e.g.
hypertension, diabetes mellitus, chronic respiratory diseases) in southern Thailand
ranging from 37.5 — 40.6. Considering NCDs and MSDs are two most common health
problems among aging population, attention is needed to develop interventions to
reduce the impact of NCDs and MSDs on work ability. In addition, we did not collect
data regarding the severity of diseases. Thus, further research is recommended to
investigate the effects of severity of NCDs and MSDs on work ability among office
workers.

The present study is among the first of its kind to investigate the interaction
effect of NCDs and MSDs on work ability among aging office workers. The results
showed that having both NCDs and MSDs (WAI = 34.5 points) further deteriorated
ability to work among the study sample, compared to having either NCDs or MSDs
only. Therefore, the findings of the present study support the notion that a number of
current diseases affect an individual’s work ability (Cwirlej-Sozanska et al., 2021;
Shiri et al., 2013). Shiri et al. (Shiri et al., 2013) reported that co-occurrence of

musculoskeletal pain and depressive symptoms was strongly associated with poor
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self-rated physical work ability among actively working subjects aged 30-64 years.
Cwirlej-Sozanska et al. (Cwirlej-Sozanska et al., 2021) showed that high number of
chronic diseases significantly decrease ability to work among people of pre-retirement
and retirement age (i.e. 55-75 years) in Poland. Bethge et al. (Bethge et al., 2012)
evaluated the predictive value of the WAI for participation in working life and
subjectively perceived need for rehabilitation at 1-year follow-up among general
workers. The authors proposed that the WAI had strong predictive value for sick leave
in middle-aged and older white-collar workers and WAI score <37 (i.e. poor to
moderate work ability) was the optimal cut-off to predict the need for rehabilitation.
Based on our findings, aging office workers with MSDs, NCDs, or both NCDs and
MSDs may be in need of rehabilitation. Thus, specific strategies to support them in
gaining access to the services needed is required to ensure their full engagement in
social and economic activities, both paid work and unpaid activities.

In this study, three factors were found to significantly associate with WAI
scores, i.e. gender, work experience, and job control assessed by the Job Content
Questionnaire. Gender was identified as a factor strongly contributing to the decline
of the perceived work ability among office workers aged 45-60 years. The results
showed that females were 1.8-time likely to have lower work ability than their male
counterparts, despite their job was sedentary or non-labored. One possible explanation
is that women usually need to take care their family and to do housework, leading to
higher strain than their male counterparts.

The results showed that aging office workers with higher work experience
were 1.04-time likely to have lower work ability than their counterparts with lower

work experience. In other words, there was a 4% increase of the risk to have reduced



55

work ability every 1-year work experience. The result is in line with the finding of a
previous study showing that long duration of work at institution increased the risk of
reduced work ability (M. Monteiro et al., 2006). A previous study showed the
correlation between WA scores and time in job (continuous variable (Martinez,
2006).

High job control was found to be a protective factor in this study. There was a
5% decrease of the risk to have reduced work ability every 1 score in the job control
domain of JCQ. Restrictions of work ability can be explained independently by high
job strain due to high job demand and low job control, leading to stress (Bethge et al.,
2009). At the interpersonal level, workplace health promotion can be aimed at
improving human relations by handling of conflicts and improvement of
communication and cooperation, whereas organizational changes may concern
quantity and quality of the division of work, more flexible work schedules, promotion
opportunities.

In the general working population, van den Berg et al. (van den Berg et al.,
2009) systematically reviewed 14 cross-sectional studies and six longitudinal studies
and found that lack of leisure-time vigorous physical activity, poor musculoskeletal
capacity, older age, obesity, high mental work demands, lack of autonomy, poor
physical work environment, and high physical work load were factors associated with
poor work ability, as defined by WAI. The factors associated with WAI scores
identified in the systematic review could not be confirmed in the present study, which
only showed gender as a factor strongly associated with WAI scores. The observed
variation in the results between the present and previous studies may be due to the

population studied. However, the findings shed some light on the notion that factors
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affecting ability to work in a subpopulation may be a subset of factors identified in a
general working population or occupation-specific. To gain further insight into factors
affecting work ability, future studies should consider the investigation of factors in a
more specific group of population. The awareness that gender is a strong influencer
on WA scores can be used to specifically target health promotion or rehabilitation in
female office workers, which would mean the enhancement of resource allocation to
those most in need and most likely to benefit from the campaign. In addition, the
effect of gender on WAL scores should be taken into consideration by researchers
when planning research in the field of work ability in aging white-collar workers,
otherwise the internal validity of the study may be compromised.

This study has a number of limitations that should be taken into consideration
when interpreting its results. First, this study was conducted among office workers
with specific characteristics, including being 45-60 years of age, working full-time,
having >10 years of working experience, and not presenting any of several medial
conditions. Generalization of these results to other population should be made with
caution. Further research on the effect of NCDs and MSDs on work ability in other
working populations is recommended. Second, the cross-sectional nature of the
present study only allows the association between exposure and outcome to be
examined. Thus, the causal relationship between exposure and outcome cannot
possibly established. A prospective study design is required to validate the findings of
this study. Last, only self-reported data were collected in this study, including the
present of NCDs and MSDs as well as biopsychosocial exposures, which may lead to
recall and information bias. Workers’ awareness of NCDs, MSDs, and

biopsychosocial exposures could also affect the accuracy of measurements. Future
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studies should consider the inclusion of objective information in order to increase the

accuracy of information.



CHAPTER 6
CONCLUSION

A cross-sectional study was conducted to compare work ability, using the
WAL, among a convenience sample of aging office workers with and without NCDs
and MSDs as well as to determine factors associated with work ability level. The
results of the present study suggest that the presence of either NCDs or MSDs
impaired work ability among aging office workers, compared to their healthy
counterparts. Work ability was the lowest in those with both NCDs and MSDs.
Having both NCDs and MSDs further deteriorated their work ability level. The
presence of NCDs and MSDs as well as female, high work experience, and low job
control were factors being associated with reduced work ability. The health of aging
office workers deserves consideration because of rapid population aging, leading to
long-term talent shortage over the next decades. Further research should focus on a
development of effective interventions to reduce the impact of NCDs and MSDs on

work ability in aging office workers.
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APPENDIX A
Sample size calculation

The number of the sample size can be appropriately calculated by the
following equation.

©12+ 022K\ Z1 a2+ Z1-p)°

n/group -

A2
Where (Bugajska & Lastowiecka, 2005)

n = Sample size

A = |ue-p1| = absolute difference between two means

V51 = mean of group 1 =39.4

1P = mean of group 2 = 42.7

o1 = variance of mean 1 =4.9

02 = variance of mean 2 =6.5

o = probability of type I error (usually 0.05)

B = probability of type Il error (usually 0.2)

Z = critical Z value for a given a or f3

k = ratio of sample size for group =1

So, the number of participants of each group required is 168. The total
numbers of participants required are 672
Textile workers mean + SD=39.4+6.5 n=100

Specialists mean + SD =42.7+4.3 n=100
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