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1. INTRODUCTION

Musculoskeletal pain (MSP) is a highly prevalent health problem in the
working population, which often results in chronic disability. According to
Eurostat (2010), musculoskeletal problems constitute the most often reported
work-related health problem (60%), followed by stress, depression, and or
anxiety (14%). Studies of both MSP and work-related stress have indicated
that their source may be interaction between work-related factors and
individual characteristics (Leka et al. 2008). Despite a long research history,
MSP continues to be an unsolved problem. According to the statistics of the
Estonian Health Board for 2015, musculoskeletal disorders accounted for
80% of all occupational diseases in Estonia (Terviseamet 2015).

Around the world nurses constitute an occupational group with a high
prevalence of MSP, which results in adverse consequences for individuals,
health care institutions, and society. Work-related MSP is the most common
cause of work incapacity among nurses, which gives rise to physical,
psychological, and social problems. MSP among nurses has a considerable
impact on health care institutions because of decreased productivity and
work absenteeism. In societies with increasing life expectancy, high rates of
chronic MSP have put considerable pressure upon their economies because
of the significant amount of health care services and incapacity compen-
sation required. For example, MSD imposed a substantial burden on Ameri-
can society in 2004, with national estimates of $510 billion in direct medical
expenditures and $339 billion in lost productivity (Dall et al. 2013).

Rapid changes in the Estonian health care system over the past 20 years
have placed extra pressure upon the nursing staff by significantly changing
the nature and quality of their work. Nurses have had to adapt to considerab-
ly more demanding and technologically complicated working conditions.
Previous research findings suggest that changes in the health care system are
associated with MSD among nurses (Lipscomb et al. 2004). Following
changes at work organizations, the European Agency for Safety and Health
at Work and several researchers recommend recourse to surveys to evaluate
the psychosocial state of their staff (Rial-Gonzélez et al. 2005; Bambra et al.
2009; Leka & Jain 2010).

Since the 1970s occupational risk factors have been examined using epi-
demiological methods (Bernard et al. 1997). A large number of published
studies describe the role of work-related risk factors in the development of
MSP. However, contradictory information is often justified by the multi-
factorial nature and independent or interactive effects of MSP risk factors
(Leka & Jain 2010). Recent decades have witnessed increasing interest in the
interactive effects of physical, psychological and social (including cultural)
factors regarding the occurrence of MSP.

While the risk factors of MSP have been in the focus of investigators,
little attention has been paid to limitations to the spinal range of motion in



relation to MSP. Although the neck and lower back pain of nurses is often
related to the cervical range of motion (CROM) and the lumbar range of
motion (LROM) limitations, there is a lack of information on effective inter-
vention methods for improving CROM and LROM among nurses.

The present thesis is based on three empirical studies concerning the
prevalence, localization within the body, and risk factors of MSP among
registered nurses (RN) at Tartu University Hospital (TUH) (Studies I and II)
and the effects of a home exercise therapy programme on the CROM and
LROM of intensive care unit (ICU) nurses with neck and or lower back pain
(Study II).
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2. REVIEW OF THE LITERATURE

2.1. Musculoskeletal pain

Musculoskeletal pain (MSP) is related to the nerves, tendons, muscles, and
supporting structures of the body and is perceived within a single or multi-
site regions of the body. In the present study MSP refers to any pain at six
anatomical sites (lower back, neck, shoulder, elbow, wrist/hand, and knee)
lasting for more than a day at least once in the past month and or in the pre-
vious 12 months. Multisite pain in this thesis is defined as pain at two or
more anatomical body sites and is classified by the number of sites affected
(Coggon et al. 2013).

2.2. Prevalence of musculoskeletal pain among nurses

Studies in different countries have shown high prevalence rates of MSP
among nurses, ranging from 48-95% (Table 1). The prevalence of MSP
varied across studies and countries; MSP at any site was most prevalent in
Iran (95%) (Mehrdad et al. 2010), Korea (94%) (Smith et al. 2005), Japan
(92%) (Smith et al. 2003a), and New Zealand (91%) (Harcombe et al. 2009).
The lowest prevalence of MSP (48%) was recorded in Sweden (Nilsson et al.
2010) although about a decade earlier it had been measured as quite high
(84%) (Josephson et al. 1997). Differences in the prevalence of MSP among
nurses within the same country have also been found for Japan, with levels
fluctuating from 78% to 92% (Smith et al. 2003a, 2003b, 2006).

2.3. Pain localization by anatomical body sites

Among nurses the body sites most often affected by pain, are the lower back
(ranging from 23—-83%), shoulder (13—75%), knee (16-69%), and neck (15—
63%) (Table 1). The comparison between countries demonstrates that lower
back pain has been most prevalent in Japan (83%) (Smith et al. 2003a), neck
and shoulder pain in Korea (63% and 75% respectively) (Smith et al. 2005),
and knee pain in Iran (69%) (Mehrdad et al. 2010). The lowest prevalence of
shoulder pain was detected in Niger (13%) (Tinubu et al. 2010) and knee
pain in Japan (16%) (Smith et al. 2003b). The lowest prevalence of neck
(15%) and lower back pain (23%) was shown for Sweden by Nilsson et al.
(2010). Usually the pain is perceived in more than one site of the body and
most often as neck-shoulder pain. For example, Alexopoulos et al. (2003)
found that 52% of nurses with MSP experienced both neck and shoulder pain.
According to an international CUPID (Cultural and psychosocial influen-
ces on disability) survey among 12 195 workers (mostly nurses, office staff,
and manual workers) in 18 countries, pain localized to the neck or shoulder
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was often related to generalized pain involving neck and shoulder (Sarquis et
al 2016). The same study analysed the prevalence of multiple MSP among
47 occupational groups and showed that 47% of the participants experienced
MSP in 1-3 body sites, 7% of respondents mentioned pain in 4-5 regions

and 5% in 6-10 body parts (Coggon et al. 2013).

Table 1. The prevalence of musculoskeletal pain (%) by different body sites during
the preceding 12 months among nurses from studies across countries

Country N Mean Low back Neck Shoulder Knee iltlg Authors
. Smith et al.
China 282 34 56 45 40 n/a 70 2004a
. Smith et al.
China 180 30 57 43 39 31 70 2004b
Alexopoulus et
Greece 351 37 75 47 37 n/a n/a al. 2003
Choobineh et al.
Iran 641 32 55 36 40 48 84 2006
Mehrdad et al.
Iran 317 34 73 46 49 69 95 2010
India 212 31 48 33 35 29 81 Anapetal. 2013
Smith et al.
Japan 247 33 83 37 61 24 92 20032
Smith et al.
Japan 305 29 59 28 47 16 78 2003b
Japan 844 33 71 55 72 n/a 86 Smith et al. 2006
Korea 330 n/a 72 63 75 35 94  Smith et al. 2005
New Harcombe et al.
Zealand 181 46 57 52 39 34 91 2009
) Tinubu et al.
Niger 118 36 44 28 13 22 78 2010
Poland 237 36 57 34 24 35 A ;%rl"gv cketal.
Sweden 278 43 23 15 22 nfa 4g Nilssonetal.
2010
Sweden 565 37 64 53 60 na 84 {gsgefhs"“ ctal
Uganda 741 35 62 37 33 37 8l %‘ﬁabl ctal
United Trinkoff et al.
States 1163 45 47 46 35 n/a 73 2002

n/a — not available.
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2.4. Risk factors for musculoskeletal pain

A number of systematic reviews have found evidence of work-related phy-
sical (biomechanical) and psychosocial factors, and individual characte-
ristics, which play an important role in the development of MSP among
nurses (Sherehiy et al. 2004a, 2004b; Gershon et al. 2007; Lorusso et al.
2007; Long et al. 2012; Bernal et al. 2015). These risk factors (independently
or in interaction with each other) may affect the development of musculo-
skeletal symptoms directly or indirectly as a result of work-related stress
(Cox et al. 2000; Bongers et al. 2002). However, their synergic effects may
be mediated by cultural factors and health beliefs (Madan et al. 2008;
Coggon et al. 2013; Vargas-Prada 2013). Simultaneous exposure to more
than one risk factor appears to increase the risk of developing MSP.

2.4.1. Physical risk factors

There is strong evidence that work-related physical factors are important for
the development of MSP among nurses, especially in combination with expo-
sure to more than one physical factor (Sherehiy et al. 2004a, 2004b; Lorusso et
al. 2007; Long et al. 2012). Physical risk factors depend on the exposure in
terms of frequency, duration and intensity (Bernard et al. 1997). Specific
patient handling tasks in awkward postures are especially high-risk tasks for
MSP among nurses (Smedley et al. 2003; Trinkoff et al. 2003). Table 2 shows
the most often reported physical risk factors for MSP among nurses.

Table 2. Physical risk factors for musculoskeletal pain among nurses from epi-
demiological studies

Category Physical risk factors References
Physical load/ High perceived exertion, = Camerino et al. 2001; Alexopoulos et
demands intensive physical efforts.  al. 2003; Choobineh et al. 2006; Bos
et al. 2007.
Perceived work overload.  Trinkoff et al. 2003; Tezel 2005.
Work posture  Workplace ergonomics, Alexopoulos et al. 2003; Trinkoff et
strenuous or static pos- al. 2003; Luime et al. 2004;
tures, awkward postures,  Choobineh et al. 2006, 2010; Bos et
bending, twisting, al. 2007; Anap et al. 2013; Golabadi
stooping. et al.2013; Munabi et al. 2014.
Work tasks Patient moving, lifting, Smedley et al. 1995, 1997;

transferring and other
handling tasks.

Alexopoulos et al. 2003; Smith et al.
2003a, 2005, 2006; Trinkoff et al.
2003; Choobineh et al. 2006;
Cameron et al. 2008; Warming et al.
2009; Anap et al. 2013.

Manual material handling.

Alexopoulos et al. 2003; Choobineh
et al. 2010.
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2.4.2. Psychosocial risk factors

Recent decades have witnessed an increased interest in the study of work-
related psychosocial (PS) risk factors. Psychosocial risks in the workplace
have been identified as significant emerging risks for the health and safety of
employees (Brun & Milczarek 2007), but there is disagreement as to the
magnitude of their impact. The nurses’ work is not static and there is a lack
of understanding of how personal and workplace factors interact (McVicar
2003). Better psychological assessment tools also are needed to predict the
mediating role of stress between PS factors and MSP (Bongers et al. 2002).

Although the results concerning work-related PS risk factors are some-
times contradictory, several literature reviews have shown a relationship
between PS factors and musculoskeletal problems (Bongers et al. 1993,
2002; Hoogendoorn et al. 2000; Windt et al. 2000; Ariéns et al. 2001). A
high perceived work load, time pressure, low job control, and low social
support are important risk factors of musculoskeletal symptoms (Camerino
et al. 2001; Smedley et al. 2003). The most frequently reported PS risk
factors for MSP among the nursing profession are shown in Table 3.

Table 3. Psychosocial risk factors for musculoskeletal pain among nurses from
epidemiological studies

Category Risk factors References

Job demands Quantitative demands, work Camerino et al. 2001; Alexopoulos
pace, several different work et al. 2003; Smedley et al. 2003;
tasks, conflicting demands. Bos et al. 2007; Choobineh et al.

2010; De Souza Magnago et al.
2010;
Psychological demands, Camerino et al. 2001; Trinkoff et
high mental pressure, job al. 2003; Smith et al. 2004a, 2004b,
strain, demands for hiding ~ 2006; Golabadi et al. 2013.
emotions, responsibility.

Job control Job decision latitude, Smedley et al. 2003; Cameron et
authority over decisions, al. 2008; Golabadi et al. 2013.
insufficient possibility to
influence the work situation,
discretion, insufficient
control over their work.

Social relations Lack of social support, role Camerino et al. 2001; Alexopoulos

at work conflicts. et al. 2003; Smith et al. 2004b.

Work Full-time work, shift work, ~Choobineh et al. 2010; Lipscomb

organization schedule characteristics, et al. 2002; Trinkoff et al. 2006;
working during leisure time, Cameron et al. 2008; Mehrdad et
mandatory overtime. al. 2010.

14



2.4.3. Individual risk factors

Many studies describe the role of demographic and lifestyle factors
regarding the development of MSP among nurses. Traditionally, it has been
argued that age, female gender, personality traits, and lifestyle risk factors,
such as lack of physical activity, smoking, alcohol and drug abuse are related
to MSP among nurses (Camerino et al. 2001; Aleksopoulos et al. 2003;
Trinkoff et al. 2003). In addition, perceived poor or moderate general health
is an important risk factor for MSP (Aleksopoulos et al. 2003; Luime et al.
2004; Nilsson et al. 2010). A longitudinal study by Smedley et al. (2003)
showed a significant relationship between MSP and a previous history of
neck and shoulder pain.

Systematic reviews have indicated that MHP, such as low mood, stress,
burnout, somatic stress symptoms, and depression are associated with MSP
in the nursing profession (Sherehiy et al. 2004b; Long et al. 2012). Some
authors have concluded that perceived stress may be an intermediary link
between work-related PS factors and MSP (Bongers 1993, 2002; Cox et al.
2000). The individual risk factors for MSP are presented in Table 4.

Table 4. Individual risk factors for musculoskeletal pain among nurses based on
epidemiological studies

Category Individual risk factors References
Demographic ~ Age, gender, personality Aleksopoulos et al. 2003; Warming et
and social traits, marital status, al. 2009; Choobineh et al. 2010;
factors number of children, Mehrdad et al. 2010; Nilsson et al.
work-home interface. 2010.
Lifestyle Physical activity, Camerino et al. 2001; Aleksopoulos et
factors smoking and alcohol and al. 2003; Trinkoff et al. 2003.
drug abuse.

History of Job tenure, work specifi- Choobineh et al. 2006; Mehrdad et al.
employment  city, occupational status. 2010.

History of Past exposure to MSP Smedley et al. 2003.

MSP risk factors.

General health Poor or moderate general Aleksopoulos et al. 2003; Luime et al.

health state. 2004; Nilsson et al. 2010.

Mental health ~ Stress, burnout, somatic =~ Warming et al. 2009; Jaworek et al.
stress symptoms, 2010; Mehrdad et al. 2010; Smith et al.
depression symptoms, 2005, 2006; Nilsson et al. 2010;
sleep quality. Solidaki et al. 2010; Matsudaira et al.

2011; Munabi et al. 2014.

Fitness High body mass index Luime et al. 2004; Choobineh et al.

(BMI). 2010.
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The risk factors have been studied from different perspectives. For example,
in studies in physiotherapy and rehabilitation medicine MSP has been found
to be associated with genetic factors, physical characteristics, the spinal
range of motion limitations, and a high body mass index (Kriviskas 1999).

2.4.4. Risk factors for musculoskeletal pain
in the different body sites

Risk factors for MSP may differ by body sites (Hoe et al. (2012). Physical
factors have been shown to have a high risk for developing lower back, neck
and or shoulder pain (Smedley et al. 1995, 1997, 2003; Trinkoff et al. 2003;
Smith et al. 2003a; Tezel 2005; Bos et al. 2007). A clear link has been found
also between PS factors and regional pain (Linton et al. 2000). The job
demands are most frequently associated with back, neck, and shoulder pain
(Sherehiy et al. 2004b; Lorusso et al. 2007; Long et al. 2012; Bernal et al.
2015). Low job control, effort-reward imbalance, and low social support
were found to be associated with most anatomical sites of body among the
nursing profession (Bernal et al. 2015). Other risk factors such as full-time
working, work pace, shift work, number of staff and relations with
supervisors are also related to back, neck, and shoulder pain (Sherehiy et al.
2004b). Psychosomatic symptoms constitute the most important risk factors
for back, neck, and shoulder pain (Sherehiy et al. 2004b; Sarquis et al. 2016;
Vargas-Prada et al. 2016).

2.5. Intervention strategies for the prevention and
reduction of musculoskeletal pain

Ergonomic and organizational interventions and physical exercise are com-
mon approaches for MSP prevention and reduction (Bongers et al. 2006;
Hartvigsen et al. 2005; Henchoz & So 2008; Coury et al. 2009). As the
development of MSP is often multifactorial, multifactorial interventions are
also most likely to be successful in reducing the MSP-related risk factors
(Hignett 2003).

2.5.1. Ergonomic interventions

In order to decrease the prevalence of MSP, individual interventions, phy-
sical and organizational ergonomic interventions have been suggested
(Driessen et al. 2010). Individual interventions involve redesigning of the
work place; physical ergonomic interventions are aimed at creating a safer
work environment, and organizational ergonomic intervention involves
redesigning the work process, counselling and training for employees. Ergo-
nomic interventions in the workplace may have some effect on reducing
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musculoskeletal symptoms (Rivilis et al. 2008; Eerd et al 2010), but without
physical exercise programmes they may be ineffective in preventing MSP,
especially lower back pain (Hartvigsen et al. 2005). Driessen et al. (2011)
found that ergonomic intervention did not reduce pain prevalence, intensity,
and or duration. The researchers explained this by insufficient or inconsistent
implementation of ergonomic practices and incompatibility of the ergonomic
interventions with the most important risk factors, such as lifting, physically
heavy work, static postures, frequent bending and twisting, repetitive work,
and exposure to vibration (Driessen et al. 2011).

2.5.2. Organizational interventions

Nurses are highly exposed to work-related stress caused by physical, psycho-
logical, and social factors at work (Moustaka & Constantinidis 2010).
Organizational interventions with a focus on work organization issues have
the potential to reduce work-related stress and to prevent or reduce MSP
symptoms (McVicar 2003; Bongers et al. 2006). Clegg’s (2001) literature
review refers to stress management interventions in nursing at three levels:
primary intervention, to identify and reduce stressors; secondary inter-
ventions, include training and health promotion to improve workers’ coping
strategies and a focus on changing health-related risk behaviour, such as
smoking and drinking; tertiary interventions, including support groups and
counselling. The most popular coping strategy among nurses according to
Lim et al. (2010a, 2010b) is social support from colleagues, family and
friends, but nurses also seek support from supervisors, problem solving, and
self-control.

2.5.3. Physical exercise
2.5.3.1. Effects of the physical exercise

Physical exercise has beneficial effects across several physical and mental
health outcomes, including better functional capacity and emotional moods
(Penedo & Dahn 2005). Pedersen & Saltin’s (2015) literature review pro-
vided evidence of prescribing exercise therapy for 26 different chronic
diseases. These are psychiatric diseases (depression, anxiety, stress, schizo-
phrenia), neurological diseases (dementia, Parkinson's disease, multiple
sclerosis), metabolic diseases (adiposity, hyperlipidaemia, metabolic syndro-
me, polycystic ovarian syndrome, types 1 and 2 diabetes), cardiovascular
diseases (hypertension, coronary heart disease, heart failure, cerebral apo-
plexy, and intermittent claudication), pulmonary diseases (chronic obstruc-
tive pulmonary disease, asthma, cystic fibrosis), musculoskeletal disorders
(osteoarthritis, osteoporosis, back pain, rheumatoid arthritis), and cancer.
Exercise improves cardiopulmonary functions, strengthens the immune
system, and reduces psychological stress and depression. Nurses who
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exercised regularly experienced less mental, emotional, and physical distress
(Feng & Hwang 1999); they had better physical fitness (Yuan et al. 2008).
Alexandre et al. (2001) suggested that regular exercise with an emphasis on
ergonomics could reduce musculoskeletal symptoms among nursing staff.
Physical exercise is an effective preventative intervention method for re-
ducing MSP, especially in the neck and lower back (Linton & Tulder 2001).

Although neck and lower back pain among nurses are often associated
with CROM and LROM limitations, there is limited evidence regarding how
physical exercise therapy programmes affect CROM and LROM. Generally,
the effects of physical exercise programmes on the spinal range of motion
(SROM) limitations have been mainly studied among elderly people. Tseng
et al. (2006) examined the effects of a simple nurse-led range-of-motion
exercise programme on the upper and lower extremities of older people after
a stroke and found positive effects regarding the enhancement of physical
and psychological functions.

One literature review provides evidence that worksite physical activity
programmes are a more effective intervention method than home exercise
programmes regarding musculoskeletal disorders (Proper et al. 2003). How-
ever, Jakobsen et al. (2012) found that the effects of physical exercise on
musculoskeletal pain did not depend on whether the exercises were
conducted at the workplace or during leisure time at home. Moreover,
Kuukkanen et al. (2007) found that well-supervised home exercises led to
reduced lower back pain, and these positive effects persisted for more than
five years after the completion of the exercise programme.

2.5.3.2. Use of different methods in exercise therapy
programmes for musculoskeletal pain

Some authors have emphasized that in order to be effective, exercise therapy
programmes should be conducted with sufficient frequency, intensity, and
duration, plus appropriate ergonomic counselling and supervision (Henchoz &
So 2008, Coury et al. 2009). For example, the literature review by Coury et al.
(2009) provides evidence to support the effectiveness of physical exercise on
reducing lower back pain among health care workers when the training
periods were longer than 10 weeks and the sessions were supervised.
However, there is no clear evidence whether general or specific exercises
are more effective or whether they should be performed at the workplace or
at home, or in one-on-one or group sessions (Henchoz & So 2008; Jakobsen
et al. 2014). In addition, there continues to be uncertainty about the most
effective exercise approach for MSP in specific body sites. A systematic
review by Hayden et al. (2005) provides evidence that exercise therapy
programmes that include stretching and or strengthening and are delivered
with supervision may reduce pain and function with regard to chronic lower
back pain. The study by Andersen et al (2008) showed that specific strength
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training led to prolonged relief of neck pain, but general fitness training
reduced only acute pain to some extent. In this study the participants were
allocated to 3 different intervention groups: specific strength training,
general fitness training in the form of leg bicycling, and health counselling
as a reference group. In the specific strength training group 18 employed
women with chronic neck muscle pain were randomly assigned to 10 weeks
of specific strength training locally for the affected muscle. Supervised
training was performed at a high intensity for 20 minutes 3 times per week.

Cunha et al. found (2008) that conventional stretching and muscle stretching
in association with manual therapy were equally effective for reducing pain and
improving the range of motion of female patients with chronic neck pain.
Thirty-one female patients aged from 35 to 60 years were randomly divided into
two groups. The global posture re-education group (n=15) performed muscle
chain stretching while the conventional stretching group (n=16) performed
conventional static muscle stretching. The treatment programme consisted of
two 1-hour individual sessions per week for six weeks.

Some studies have shown that 12 months of stretching is as effective as
strengthening exercises or manual therapy for patients with chronic neck pain
(Ylinen et al. 2007; Hékkinen et al. 2008). Cleland et al. (2010) found that
thoracic spine manipulation together with the cervical range of motion exercises
was more beneficial for patients with neck pain than the exercise alone. One
hundred and forty patients with a primary report of neck pain were randomly
assigned to either 5 sessions of stretching and strengthening exercise (exercise-
only group) or 2 sessions of thoracic spine manipulation and cervical range of
motion exercise followed by 3 sessions of stretching and strengthening exercise
(manipulation + exercise group). Patients in both groups attended physical
therapy sessions twice weekly during the first week and then once weekly for
the next 3 weeks, for a total of 5 sessions over a 4-week period.

2.5.4. Study rationale

The International Labour Organization (ILO) emphasizes that the workplace
and the work environment play a key role in workers’ health and well-being
(Gabriel & Liimatainen 2000). The European Agency for Safety and Health at
Work (Rial-Gonzalez et al. 2005) recommends the use of surveys to evaluate
the possible health consequences following changes at work organizations.
Unfortunately, despite the rapid changes in the Estonian health care
system affecting nurses’ work, there are no studies of MSP- and MSP-
related risk factors in the nursing profession. In addition, there is lack of
evidence-based knowledge of effective intervention programmes for nurses
with MSP. The present study identifies the prevalence of MSP by body
localization among nurses; studies a wide range of possible risk factors for
MSP, as well as evaluates the effects of an intervention method on the
cervical and lumbar range of motion in order to reduce MSP among nurses.
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3. THEORETICAL FRAMEWORK

There are several theoretical models describing the multifactorial aetiology
of MSP. The framework of this thesis is based on the conceptual models
devised by Bongers et al. (2002) and Cox et al. (2000). The model worked
out by Bongers et al. (2002) incorporates and integrates physical and PS risk
factors and individual characteristics with regard to the development of MSP
(Figure 1). For this reason, it was considered useful for the study of nurses.

Symptoms and signs Chronic
Physical load —p 7y » of shoulder, arm or | musculoskeletal
wrist symptoms
A A A
Psychosocial _ Stress _ Physiological
load A7 response [ Y response
Y

Individual factors: such as coping, personality, perceptions, functional capacity

Figure 1. Relationships between risk factors and musculoskeletal symptoms
(Bongers et al. 2002)

Based on the model of Cox et al. (2000) the present study also took into
account the direct and indirect impact of work-related risk factors on
workers’ health (Figure 2).

Social and organisational context

Design and management of work

Physical work environment Psychosocial work environment
\ 4
Direct Experience Indirect
pathway of stress pathway
\ 4 \ 4

Harm to employees’ physical, psychological and social health

Figure 2. The dual pathway of work-related risk factors adapted from Cox et al.
(2000) (Leka & Jain 2010)
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4. AIMS OF STUDY

The main aim of the three empirical studies was to identify the prevalence,
body localization, and determinants of musculoskeletal pain among nurses and
to evaluate the effects of a home exercise therapy programme on the cervical
and lumbar range of motion of nurses with neck and lower back pain.

The specific aims of the research were as follows:

1. to investigate the prevalence, body localization, and determinants of
musculoskeletal pain among nurses (Paper I);

2. to examine psychosocial work factors and their relationships with the
mental health of nurses (Paper II);

3. to analyse the associations between work-related psychosocial factors
and mental health problems on the occurrence of musculoskeletal pain
(Paper III);

4. to evaluate the effects of a home exercise therapy programme on the
cervical and lumbar range of motion of nurses with neck and lower back
pain. (Paper IV).
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5. SUBJECTS AND METHODS

5.1. Overview of the study

Three empirical studies among registered nurses (RN) working at Tartu
University Hospital (TUH) were conducted in 2008-2011 (Table 5). The
target population was related to TUH because the DoRa Action 3 Program
was aimed at supporting such doctoral studies where research is carried out
by the university in close cooperation with partner institutions to create a
more favourable environment for innovative solutions in the partner insti-
tutions of the university.

Table S. The empirical studies, their time periods, samples, and the related research
papers

. Time o
Studies period Sample  Objectives Papers

2008-2009 221 female

To investigate the prevalence, body

I localization, and determinants of I
5 months nurses
MSP among nurses.
To examine PS work factors and their
relationships with the mental health I
404 nurses;
2011 of nurses.
11 397 female —
2 months and 7 male To analyse the associations of work-
related PS factors and MHP on the 11

occurrence of musculoskeletal pain.
To evaluate the effects of a home
2011 24 fomale  SXETelse therapy programme on the
I cervical and lumbar range of motion v
3 months nurses .
of nurses with neck and lower back

pain.

Study I was part of the international survey “Cultural and Psychosocial
Influences on Disability” (CUPID) conducted by the University of South-
ampton (United Kingdom) in collaboration with 18 countries (Coggon et al.
2012). In Estonia, the baseline data was collected from October 2008 to Feb-
ruary 2009. Study II is a cross-sectional electronic survey, which was per-
formed during April and May 2011. Study III was based on a quasi-experi-
mental (case control series) model conducted between May and July 2011.
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5.2. Subjects

5.2.1. Study |

Study I comprised 416 individuals randomly selected from 869 full-time RN
employed at the hospital. The inclusion criteria were as follows: age range
20-59 years and working in current job for at least one year. The question-
naire was completed by 237 nurses (response rate of 57%) who were invited
to take part in the study. However, 16 respondents were excluded because
they had worked in their current job for less than a year or were over 59
years of age. In total, 221 female nurses were included in the analysis.

5.2.2. Study Il

All the full-time working RN who had been employed at the hospital for at
least one year, were invited to participate in Study II. In Study II, 409 of 906
nurses completed the questionnaire (the response rate being 45%), but after
checking for compliance with the criteria, five respondents were excluded
because they had worked in their current job for less than a year. In total, the
analysis is based on 404 participants, including 397 female and 7 male
nurses.

5.2.3. Study Il

In Study III, all 96 full-time working nurses from three different intensive
care units (ICUs) were invited to take part in the study. A positive response
was received from 40 female nurses from three ICUs.

The inclusion criteria for the experimental group were as follows: full-
time employment for at least a year in the ICU, under 40 years of age, body
mass index less than 32, and experience of mild to moderate pain in the
cervical and or lumbar regions during the previous six months. The criterion
for body mass index (<32) depended on the intensity and severity of the
exercise programme. The inclusion criteria for the control group were as
follows: under 40 years of age, body mass index less than 32, and lack of
MSP during the previous six months. The exclusion criteria for both groups
were acute orthopaedic and or neurological diseases and pregnancy.

Twenty-two nurses fulfilled the eligibility criteria for the experimental
group, but only thirteen completed the 8-week home exercise therapy pro-
gramme. The other nine participants failed to complete the programme due
to health reasons, change of residence, or a lack of time. Eleven nurses met
the eligibility criteria for the control group. Figure 3 shows the participant
flow chart.
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Full-time working ICU nurses
(n=96)

Positive response

(n=40)
[ 1
Fulfilled criteria for the Fulfilled criteria for the
experimental group (n =22) control group (n = 11)
Failed to complete the
programme (n = 9)
Home exercise group Control group
(n=13) (n=11)

Figure 3. Participant flow chart

The age range of the experimental and control groups were 23-37 (n = 13)
and 22-39 (n = 11) years, respectively. Both groups were homogeneous
(p>0.05) for age and the anthropometric variables measured (Table 6).

Table 6. Age and anthropometric parameters of the experimental and control groups

Experimental group (n = 13) Control group (n=11)
Parameters Mean SD Mean SD p
Age (years) 29.2 5.1 31.1 5.1 0.414
Height (cm) 165.6 4.8 167.5 3.6 0.191
Weight (kg) 66.5 24 67.8 3.0 0.885
BMI (kg/m?) 24.2 0.9 24.2 1.1 0.977

5.2.4. Ethics

All three studies were approved by the Research Ethics Committee of the
University of Tartu (Study I — N° 173/T-14 18.08.2008; Studies II and III —
N° 202/T-19 14.03.2011) and conducted in accordance with the Helsinki
Declaration. Written informed consent for participation in Studies I and III
was obtained from all the participants. For Study II, the voluntary nature of
participation was emphasized in the letter of invitation, as well as in verbal
communication. All the members of the research group and subjects were
informed about the purpose and content of the studies.
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5.3. Methods

5.3.1. Standardized questionnaires
5.3.1.1. Cultural and psychosocial influences on disability

To explore the prevalence, body localization, and the determinants of MSP
for Study I, the baseline self-assessment questionnaire of the CUPID (Cog-
gon et al. 2012) study was used, with supplementary questions added about
self-rated health and burnout. Maslach’s Burnout Inventory (MBI) (Maslach
et al. 1996) was used to assess burnout indicators. The CUPID questionnaire
contained several relevant indices from widely used standardized question-
naires, such as the Nordic Musculoskeletal Questionnaire (NMQ) (Kuorinka
et al. 1987), the Brief Symptom Inventory (BSI) (Derogatis & Melisaratos
1983), and the Short Form-36 questionnaire (SF-36) (Ware 1989). Questions
about time pressure at work were based on Karasek’s (1979) model. The
CUPID questionnaire was used as a tool in the 18 countries that participated
in the joint international study to compare the prevalence and determinants
of MSP between office workers, nurses, and industrial workers (Harcombe
et al. 2009; Solidaki et al. 2010; Matsudaira et al. 2011; Coggon et al. 2012).

5.3.1.2. Copenhagen Psychosocial Questionnaire version Il

To evaluate work-related PS risk factors and mental health problems as pos-
sible risk factors for MSP, the Copenhagen Psychosocial Questionnaire
version II (COPSOQ II) was used in Study II (Kristensen et al. 2005).
COPSOQ II is a multidimensional instrument that measures a broad variety
of PS workplace factors that may impact upon the health and well-being of
employees (Tabanelli et al. 2008; Kristensen 2010; Pejtersen et al. 2010;
Arsalani et al. 2011). The COPSOQ II has been validated in Estonia (Seppo
et al. 2010) and several other countries and evaluated as a suitable instru-
ment for measuring work-related PS factors and the health and well-being of
nurses (Aust et al. 2007; Arsalani et al. 2011). The earlier version, COPSOQ
I, had been previously used in some countries to examine the PS work
environment of nurses (Li et al. 2010; Malloy & Penprase 2010; Niibling et
al. 2010). In the present study, COPSOQ II was translated by a licensed
translator, and Cronbach’s alphas were calculated to assess the internal
consistency of the scales.

5.3.1.3. Other questionnaires

A structured questionnaire was designed for the selection of potential parti-
cipants for Study III and to record their basic information, including age,
height, weight, working hours, general health and physical activity. Questions
from the standardized tools NMQ and the 11-point VAS (Visual Analogue
Scale) (Scott & Huskisson 1979) were used to measure pain localization and
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intensity. VAS has been regarded as a reliable self-reporting instrument in
other self-assessment studies (Huskisson 1974; Downie et al. 1978).

5.3.2. Measurement of the cervical and
lumbar range of motion

A digital goniometer (Acumar TM Digital Inclinometer, Version 5.0) was
used to study the effects of a home exercise therapy programme on the
cervical and lumbar range of motion in Study IIl. This method has been
found to be objective and reliable (Fitzgerald et al. 1983; Youdas et al. 1991;
Saur et al. 1996, De Koning et al. 2008) and is recommended by inter-
national clinical guidelines (Childs et al. 2008; Delitto et al. 2012). CROM
in flexion, extension, lateral flexion and rotation, and LROM in flexion,
extension and lateral flexion, were measured in ICU nurses.

All the CROM and LROM measurements in the experimental group were
taken before and after the 8-week exercise therapy programme. Because of
the asymptomatic population in the control group, the measurements of the
control group were taken only once — concurrently with the second mea-
surements of the experimental group. All the measurements were made by
the same physical therapist and researcher to achieve a high reliability of
measurements (Youdas 1991). The maximum score of three performances
was used for each flexion, extension, and rotation measurement. The CROM
and LROM measurements are presented in Figures 4 and 5.

Figure 4. Measurements of the cervical range of motion. Photos by Andreas Annama.
A — 0-position for B & C; B — CROM in flexion; C — CROM in extension; D — 0-
position for E; E — CROM in lateral flexion to the right; F — 0-position for G; G —
CROM in rotation to the right (top down).

Figure 5. Measurements of the lumbar range of motion. Photos by Andreas Annama.
A — 0-position for B & C; B — LROM in flexion; C — LROM in extension; D — 0-
position for E; E — LROM in lateral flexion to the right.
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5.3.3. Home exercise therapy programme to improve
the cervical and lumbar range of motion

To investigate the effects of a home exercise therapy programme on the
cervical and lumbar range of motion among ICU nurses with neck and lower
back pain, in Study III the experimental group underwent 8 weeks of exer-
cise therapy, with the frequency and intensity of the exercises increasing
every two weeks. The training load progressively increased according to the
principle of the gradual rising of loads (Kraemer et al. 2002). Based on
previous studies, effective stretching and strengthening exercises for the
cervical and lumbar region were included in the exercise therapy programme
(Hayden et al. 2005, Hékkinen et al. 2008; Page 2012) (Fig. 6).

Figure 6. Examples of the stretching and strengthening exercises that formed the
home exercise therapy programme. Photos by Andreas Annama.

27



The exercises that were added to the programme were designed to increase
CROM and LROM and to stretch and strengthen the relevant muscles. The
participants were asked to perform the exercises in one to three sets (with the
number of sets increasing over the weeks) with 8—10 repetitions. Exercises
4a, 4b, and 12 (both feet) were performed with 2—3 repetitions per set. The
goal was to perform the exercises once a day, six days a week, for 8 weeks.
Each session lasted from 20 minutes during the first two weeks to 60
minutes during the last two weeks. The control group was asked to continue
their normal lifestyle.

5.4. Data analysis

Statistical analysis was performed using PASW Statistics for Windows
Version 18.0 (SPSS Inc., Chicago, USA) and IBM SPSS Statistics for
Windows Version 24.0 (IBM Corp., Armonk, NY). Descriptive statistics
were used to describe the frequency of MSP among the nurses in Studies |
and II. The main measurements were pain at any of the six anatomical sites
(low back, neck, shoulder, elbow, wrist/hand, and knee), and in Study I,
multi-site pain (defined as pain at more than one site) in the past year and
past month. In Study I binary logistic regression was used to analyse as-
sociations between individual and work-related risk factors and regional and
multi-site pain; the results were summarized as odds ratios (ORs) with 95%
confidence intervals (Cls). For each analysis, the reference category con-
sisted of nurses who did not have the outcome under consideration.

In Study II mean scores and 95% confidence intervals were calculated for
PS factors and MHP. For the analysis all the items of PS factors and MHP
were scored from 0 to 100 points (the five response options were 0, 25, 50,
75, and 100, and the four response options were 0, 33.3, 66.7, and 100) to
make the scoring on the different scales comparable (Pejtersen et al. 2010).
The total score on a scale was the mean of the scores of the individual items.

In Study II associations between PS factors and MHP and MSP were
analysed by binary logistic regression, and the results were summarized as
ORs with 95% Cls. Pearson’s correlation with sequential Bonferroni
correction was used to analyse the correlations between PS factors and
MHP. Holm’s sequential Bonferroni correction was used to account for
multiple testing problems in the analyses (Holm 1979). The significance
level was set at p<0.05. Cronbach’s alpha was calculated to assess the
internal consistency of the scales of the PS factors and MHP. The majority
of the scales showed a satisfactory Cronbach’s alpha, ranging from 0.71 to
0.89. The following four scales had coefficients of less than 0.70: social
support from colleagues (0.67); social inclusiveness (0.65); somatic stress
symptoms (0.61); demands for hiding emotions (0.50).

In Study III descriptive statistics were calculated to show the means and
standard deviations for the ages, anthropometric parameters, and CROM and
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LROM measurements of the participants. A paired t-test was used to com-
pare the CROM and LROM measurements before and after the completion
of the home exercise therapy programme. A Student’s t-test was used to
examine any differences between the experimental and control groups. The
significance level for all tests was set at p<0.05.
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6. RESULTS

6.1. Prevalence and body localization
of musculoskeletal pain among nurses

Descriptive statistics were performed to measure MSP at each of the six
anatomical sites (lower back, neck, shoulder, elbow, wrist’/hand, and knee)
and multi-site pain (at >2 anatomical sites) during the past month and or
previous 12 months in Studies I and II. Table 7 shows the prevalence of
MSP at the six anatomical sites and the number of sites where nurses expe-
rienced pain. In Study I 84% of the participants reported having MSP in at
least one body site lasting longer than a day in the past year and 69%
reported having MSP in the past month. In Study II 70% of the participants
experienced MSP in at least one body site during the past year and 64% had
experienced pain in the past month.

In both studies the lower back and the neck were most often affected by
pain. Neck pain (52% and 56% in Studies I and II, respectively) was almost
as prevalent as lower back pain (56% and 57%) while one-third of nurses
reported knee pain (33% and 31%) during the past year. MSP at >2 anato-
mical sites had been experienced by 60% and 39% of the participants during
the past year and the past month in Study I and 61% and 46% of the nurses
in Study II.

Table 7. Prevalence (%) of musculoskeletal pain in Studies I and II

Study I (n =221) Study II (n = 404)

Pain localization area Past year Past Past year Past
month month

Lower back 56.1 39.8 56.9 394
Neck 52.0 38.9 55.7 43.1
Shoulder 21.3 17.2 30.9 26.2
Elbow 11.3 6.8 12.4 9.9
Wrist/hand 27.1 17.2 20.0 16.1
Knee 32.6 19.5 31.2 23.0
MSP at any site 83.7 68.8 70.0 63.6
Number of body sites with pain
0 16.3 30.8 20.3 30.4
1 23.5 25.8 18.9 24.1
2 24.4 19.0 23.1 20.9
3 19.9 12.2 17.5 13.0
4 12.2 5.9 11.3 6.8
5 2.3 0.5 6.8 3.8
6 1.4 14 2.3 1.1
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In Study III pain localization and intensity were measured for the selection of
potential participants in the experimental group. Eight nurses in the experi-
mental group had experienced both neck and lower back pain, two of them
only neck pain, and three only lower back pain. The mean pain intensity score
(using the 11-point VAS) over the previous six months was 4.1 (SD 2.5).

6.2. Possible risk factors for musculoskeletal pain

Descriptive statistics were calculated as numbers (N), percentages (%), mean
scores (Mean), standard deviations (SD), and 95% confidence intervals (CI)
for the possible risk factors for MSP in Studies I and II. In Study I, all the
participants were female with the mean age 39.9 years (SD 11.5) (Table 8).

Table 8. Prevalence of possible risk factors for musculoskeletal pain among nurses
in Study I

Variable N %
Age (23-59 years) 221 100.0
Self-rated health
Quite good and very good 130 59.1
Very poor to moderate 90 40.9
Mood
Good 38 17.2
Medium 155 70.5
Poor 27 12.3
Emotional exhaustion
Low 34 15.4
Medium 154 69.7
High 33 14.9
Depersonalisation
Low 30 13.6
Medium 150 67.9
High 41 18.5
Distressing somatic symptoms (moderate to extremely)
Faintness or dizziness 44 20.2
Pain in the heart or chest 35 16.2
Nausea or upset stomach 34 15.5
Trouble with breathing 20 9.3
Numbness or tingling in parts of the body 37 17.0
Prevalence of activities in an average working day
Using a computer keyboard >4 hr 63 28.8
Other repeated wrist/hand movements >4 hr 149 67.7
Repeated elbow bending >1 hr 155 70.8
Hands above shoulders >1 hr 47 21.4
Lifting >25 kg by hand 84 38.2
Climbing up/down >1 hr 133 61.3
Kneeling/squatting >1 hr 41 18.7
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Variable N %
Time pressure at work

Work pace with a number of tasks to be completed in a day 4 1.8
Number of tasks to be completed in a day 39 17.8
Payment of a bonus if an agreed number of tasks is

. 14 6.4
completed in a day
Working under pressure to complete tasks by a fixed time 146 67.0

Most had held their job for longer than five years. The mean number of
working hours per week was 40.5 (SD 6.7). Forty-one percent of the parti-
cipants rated their general health as very poor, poor, or moderate. Medium or
high level of emotional exhaustion occurred in 85% and depersonalization in
86% of nurses. Sixty-three percent of nurses reported two or more
distressing somatic symptoms during the previous week. The most frequent
distressing somatic symptoms among the participants were fainting or dizzi-
ness, pain in the heart or chest, nausea or upset stomach, and numbness or
tingling in parts of the body.

The most prevalent work-related physical risk factors was repeated
bending and straightening of the elbow (71%), followed by repeated move-
ment of the wrist and fingers (68%). Lifting weights of 25 kg or more by
hand was a daily occurrence in 38% of nurses, and working with one’s hands
above shoulder height for > 1 hour total of a working day in 21% nurses.
Sixty-seven percent of nurses reported time pressure in the form of a target
number of tasks to be completed in a day or working to complete tasks by a
fixed time as a source of stress.

In Study II most of the participants were female (98.3%) with the mean age
40.2 years (SD 10.8). More than half of them had held their job for more than
ten years and one-fifth were employed as nursing managers (Table 9). The
mean number of working hours per week was 40.5 (SD 6.7); 17% of nurses
worked more than 40 hours per week. Among the participants, 51% of the
nurses used pain medicine for MSP more than once a month. Twenty percent
of participants were current smokers, and 25% of nurses used alcohol once or
more times per month (8% used alcohol once or more per week). About half
of the nurses characterized their normal life style as including light physical
activity outside of work for 2—4 hours per week. Moderate physical activity
(fast walking, cycling, gardening for more than 4 hours) or physical exercise
for 2-4 hours per week was practised by 38% of the nurses. High physical
load in terms of regular strenuous physical exercise or training several times
per week was reported by 11% of the nurses.

Table 10 presents the mean scores and 95% confidence intervals for PS
risk factors and MHP among nurses in Study II. The meaning of the work,
role clarity, demands for hiding one’s emotions, social relationships at work
and mutual trust between employees were the PS factors that had the highest
mean scores on the 100-point scale. The lowest mean scores were recorded
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for job insecurity, workload, influence on work organization, role conflicts,
and work-family conflicts. The mean scores for MHP (stress, somatic stress
symptoms, cognitive stress symptoms, depression symptoms, sleeping
trouble, and burnout) ranged from 26.6 to 45.1. Stress and burnout had the
highest mean scores among the mental health indicators. The mean score for
self-rated general health on the 100-point scale was 49.5 (SD 20.7).

Table 9. Prevalence of possible risk factors for musculoskeletal pain among nurses
in Study II

Variable N %
Age (23-69 years) 404  100.0
Gender

Female 397 98.3

Male 7 1.7
Occupation

Nursing 323 79.9

Nursing management 81 20.1
Work tenure (years)

<5 80 19.8

5-10 96 23.8

>10 228 56.4
BMI (kg/m?)

<24.9 207 51.2

>25.0 197 48.8
Taking pain medicine during the past 3 months

Never 60 14.9

Seldom 140 34.6

One to several times a month 115 28.5

One to several times a week 73 18.0

Every day 16 4.0
Smoking

Never or ex-smoker 322 79.7

Current smoker 82 20.3
Alcohol use during the past 3 months

Never 95 23.5

Seldom 176 43.6

One to several times a month 101 25.0

One to several times a week 25 6.2

Every day 7 1.7
Physical activity

Mostly physically inactive or light activity for <2 h per week 85 21.0

Light activity for 2—4 h per week 206 51.0

Light activity for >4 h or physical exercise 2—4 h per week 153 37.9

Regular physical exercise or training several times per week 43 10.6
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Table 10. Mean scores and 95% confidence intervals (95% CI) for work-related
psychosocial risk factors and mental health problems among nurses in Study 11

PS factors (scales) *Ttems Mean 95% CI
Work demands
Quantitative demands (workload) 4 322 30.5-33.9
Work pace 3 663 64.8-68.0
Cognitive demands 4 672 65.6-68.7
Demands for hiding emotions 3 733 71.6-75.1
Emotional demands 4 571 55.3-58.8
Work organization and job content
Influence on work organization 4 333 31.3-354
Possibilities for development 4 68.6 67.1-70.2
Meaning of the work 3 802 78.7-81.7
Commitment to the work 4 637 61.7-65.6
Interpersonal relationships and leadership
Access to information 2 632 61.2-653
Rewards (recognition) 3 576 55.5-59.7
Role clarity 3 789 77.5-80.2
Role conflicts 4 359 34.0-37.8
Quality of leadership 4 596 57.4-61.9
Social support from colleagues 3 599 57.8-62.0
Social support from the supervisor 3 578 55.2-60.5
Social relationships at work 3 714 69.5-73.4
Work-individual interface
Job insecurity 4 184 16.4-20.3
Job satisfaction 4 655 64.0-66.9
Work-family conflict 4 435 40.9-46.0
Values in the workplace
Mutual trust between employees 3 711 69.2-73.0
Trust regarding the management 4 637 62.3-65.2
Justice and respect 4 493 46.8-51.9
Social inclusiveness 4 613 59.8-62.9
Mental health problems during the past 4 weeks
Stress 4 412 39.5-42.8
Somatic stress symptoms 4 308 29.3-32.3
Cognitive stress symptoms 4 26.6 25.0-28.1
Depression symptoms 4 309 29.3-32.5
Sleeping trouble 4 327 30.7-34.6
Burnout 4 451 43.4-46.7

*Items —number of the questions in a scale.
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6.3. Associations between risk factors and
musculoskeletal pain

In Study I, binary logistic regression was used to assess possible associations
between individual and work-related risk factors and MSP at each of the six
anatomical sites during the previous year and multi-site pain in the past year
and past month.

MSP in the past 12 months tended to be more frequent among older
nurses and those with higher emotional exhaustion (Appendix I, Table 1;
Appendix II, Table 2). After adjustment for the other risk factors under con-
sideration, older age, especially for the age group 5059 years, was signifi-
cantly associated with lower back, shoulder, and elbow pain; and for the age
group 40-49 years with shoulder pain. Emotional exhaustion associated
significantly with lower back and wrist/hand pain, and depersonalization
with neck pain. Poor self-rated health significantly correlated with shoulder
and knee pain, distressing somatic symptoms (>2 symptoms) with lower
back and neck pain, and a low mood with lower back pain. The physical risk
factor of lifting weights >25 kg was associated with lower back pain and
working with one’s hands above the shoulders with shoulder pain. Time
pressure significantly correlated with the occurrence of elbow pain among
the nurses. Significant correlations with MSP were not found for occupation,
work tenure, working hours per week, and smoking. After adjustment for the
other risk factors, multi-site pain was significantly correlated with older age
and a tendency to somatise (Table 11).

Table 11. Associations of multi-site pain (>2 anatomical sites) with risk factors and
health indicators in Study I

Multi-site pain in past year Multi-site pain in past month

Risk factors —0302"95% CI) POR (95% CI) N ‘OR (95% CI) POR (95% CI)

Age groups (years)
23-29 25 1 1 14 1 1
30-39 42 1.2(0.5-2.5) 1.3(0.6-2.8) 27 1.4(0.6-3.0) 1.3(0.6-3.0)
4049 34 2.0(0.8-4.4) 19(0.8-4.8) 24 2.3(1.0-52) 2.2(0.9-5.4)
50-59 32 42(1.7-11.3) 6.3(2.1-22.7) 23 3.6(1.5-8.6) 3.7(1.4-9.9)
Self-rated health

Good 64 1 1 38 1 1

Poor 69 32(1.8-59) 1.5(0.7-3.0) 50 2.6(1.5-4.6) 1.6(0.8-3.1)
Number of distressing somatic symptoms

0 62 1 1 36 1 1

1 33 2.1(1.0-43) 1.7(0.8-3.6) 25 2.5(1.2-5.0) 2.0(1.0-4.2)

>2 38 6.5(2.7-18.2) 7.3(2.5-27.2) 27 4.2(2.0-89) 3.1(1.3-7.0)
Emotional exhaustion

Low 14 1 1 10 1 1

Medium 90  1.9(0.9-4.3) 1.8(0.8-4.5) 57 1.4(0.6-34) 1.2(0.5-2.8)
High 24 3.6(1.3-11.0) 2.9(0.9-10.5) 18 2.7(0.9-7.7) 1.8 (0.6-5.6)
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Multi-site pain in past year Multi-site pain in past month

Risk factors =032 959 CT) POR (95% CI) N "OR (95% CI) OR (95% CI)
Physical load
Low 72 1 1 47 1 1
High 60  1.8(1.0-3.2) 1.3(0.7-2.6) 40 1.7(0.9-3.0) 1.2(0.7-2.3)
*Without adjustment.

® Adjusted for all risk factors in the table.

Binary logistic regression analysis was used to assess the associations
between PS factors, mental health problems, and MSP in Study II. Mental
health problems and most significantly somatic stress symptoms were positi-
vely associated with the occurrence of MSP in the past year and past month
(Table 12).

Table 12. Associations between psychosocial factors, mental health problems and
musculoskeletal pain among nurses in the past year and month in Study II

MSP in the past MSP in the past
Psychosocial factors (scales) year month
“OR (95% CI) “OR (95% CI)

Work demands

Quantitative demands (workload)

Work pace

Cognitive demands
Emotional demands
Demands for hiding emotions

Work organization and job content
Influence on work organization

Possibilities for development
Meaning of the work
Commitment to the work
Interpersonal relationships and leadership
Access to information
Rewards (recognition)

Role clarity
Role conflicts

Quality of leadership

Social support from colleagues

Social support from the supervisor
Social relationships at work
Work-individual interface

Job insecurity

Job dissatisfaction
Work-family conflict
Values in the workplace

Lack of trust between employees

1.13 (1.02-1.25)
1.14 (0.99-1.31)
1.12 (1.01-1.25)
1.10 (1.00-1.24)
1.06 (0.95-1.20)

0.88 (0.81-0.96)
1.01 (0.91-1.12)
1.02 (0.89-1.17)
0.96 (0.88-1.05)

0.92 (0.78-1.08)
0.92 (0.82-1.03)
0.99 (0.85-1.15)
1.09 (1.00-1.19)
0.94 (0.87-1.02)
0.85 (0.76-0.95)
0.94 (0.86-1.02)
0.89 (0.78-1.02)

1.01 (0.92-1.11)
1.19 (1.02-1.39)
1.14 (1.03-1.25)

1.20 (1.05-1.38)

1.09 (1.00-1.20)
1.17 (1.04-1.32)
1.08 (0.99-1.19)
1.17 (1.08-1.28)
1.06 (0.95-1.17)

0.92 (0.85-0.99)
1.01 (0.92-1.11)
1.01 (0.90-1.15)
0.98 (0.91-1.06)

0.89 (0.77-1.03)
0.92 (0.84-1.01)
0.96 (0.85-1.10)
1.09 (1.01-1.17)
0.98 (0.92-1.05)
0.96 (0.88-1.06)
1.01 (0.94-1.08)
0.90 (0.81-1.01)

0.97 (0.89-1.05)
1.16 (1.01-1.33)
1.17 (1.07-1.27)

1.09 (0.98-1.22)
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MSP in the past MSP in the past
Psychosocial factors (scales) year month
“OR (95% CI) “OR (95% CI)

Lack of trust regarding the

management

Low justice and respect

Low social inclusiveness
Mental health problems

Sleeping troubles

Burnout

Stress

Depression symptoms

Somatic stress symptoms

Cognitive stress symptoms

1.16 (1.05-1.28)

1.18 (1.08-1.30)
1.02 (0.92-1.12)

1.21 (1.09-1.34)
1.23 (1.10-1.39)
1.35 (1.20-1.53)
1.19 (1.06-1.33)
1.71 (1.44-2.02)
1.19 (1.06-1.34)

1.08 (0.99-1.18)

1.11 (1.03-1.19)
1.07 (0.98-1.16)

1.16 (1.06-1.27)
1.32 (1.18-1.48)
1.34 (1.20-1.49)
1.23 (1.11-1.37)
1.51 (1.32-1.73)
1.14 (1.03-1.25)

* Adjusted for age and self-rated health. MSP in the past year or MSP in the past
month was used as a binary dependent variable and the psychosocial factors, age,
and self-rated health as independent variables in the logistic regression model.

Work-individual interface factors, such as job dissatisfaction and work-
family conflicts, were also significantly associated with MSP, as well as
such work-related PS factors as low justice and respect in the workplace,
influence on work organization, role conflicts, and high work demands.

Taking into account the relationships between mental health problems
and MSP, Pearson’s r correlation with sequential Bonferroni correction
(Holm 1979) was used to assess the cross-sectional correlations between
work-related PS risk factors and mental health problems in Study II. After
sequential Bonferroni correction, most of the 24 PS factors statistically signi-
ficantly correlated with self-rated stress and burnout (15 and 16 correlations,
respectively) (Table 13). Most significant positive correlations were revealed
between quantitative demands and stress, burnout and depression symptoms,
work pace and burnout, emotional demands and burnout. Most significant
negative correlations occurred between rewards and burnout and social
relationships at work and stress.

Table 13. Associations between psychosocial factors and mental health problems
among nurses in Study II

Psychosocial factors (scales) Stress Somatic ~ Depression Burnout
symptoms symptoms

Work demands
Quantitative demands (workload) 0.38* 0.25% 0.34* 0.38%
Work pace 0.21* 0.08 0.03 0.33*
Cognitive demands 0.10 0.04 0.08 0.19%*
Demands for hiding emotions 0.06 0.05 0.06 0.20*
Emotional demands 0.27* 0.19* 0.25%* 0.31*
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Psychosocial factors (scales) Stress Somatic ~ Depression Burnout
symptoms symptoms

Work organization and job content

Influence -0.12  -0.09 0.04 -0.19%
Possibilities for development -0.13  -0.14 -0.10 -0.04
Meaning of the work -0.17*  -0.09 -0.25%* -0.13*
Commitment to the workplace -0.03  -0.02 -0.01 0.01

Interpersonal relationships and

leadership
Role conflicts 0.18* 0.14 0.17* 0.18*
Role clarity -0.14* -0.08 -0.23* -0.08
Predictability -0.24*  -0.16* -0.15% -0.21%*
Rewards -0.24*  -0.19% -0.16* -0.30%*
Quality of leadership -0.20* -0.14 -0.12 -0.20%*
Social support from colleagues -0.19* -0.17* -0.13 -0.17*
Social support from supervisors -0.18* -0.13 -0.10 -0.19%*
Social relationships at work -0.30* -0.23* -0.22%* -0.29%*

Values at the workplace
Mutual trust between employees -0.16* -0.14 -0.13* -0.12
Trust regarding the management -0.20* -0.21* -0.16%* -0.25%
Justice and respect -0.25*% -0.19%* -0.12 -0.25%
Social inclusiveness -0.10  -0.14 -0.02 -0.04

* Statistically significant p-values after sequential Bonferroni correction (p<0.05).

6.4. Effects of the home exercise therapy programme on
the cervical and lumbar range of motion

After the exercise therapy programme in Study III, statistically significant
differences were found for the CROM values of the experimental group before
and after therapy (Table 14). There was a significant increase in cervical
flexion (26%; p=0.000), extension (18%; p=0.002), right lateral flexion (15%;
p=0.002), left lateral flexion (14%; p=0.012), right rotation (10%; p=0.002),
and left rotation (9%; p=0.010). After therapy CROM in flexion was signi-
ficantly higher in the experimental group compared to the control group (11%;
p=0.004). Significant increases in lumbar right lateral flexion (20%; p=0.003)
and left lateral flexion (17%; p=0.009) after therapy were also found in the
experimental group. After the programme, six participants were completely
pain-free; mean pain intensity in the neck and lower back of the other seven
participants was significantly lower than before.
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Table 14. Mean values of the cervical and lumbar range of motion in the experi-
mental and control groups and p-values for intra-group and inter-group comparisons
in Study III

Experimental Control
group group
Indicator Before After
therapy therapy
Mean SD Mean SD p Mean SD p’ p°
Cervical ROM (deg)
Flexion 423 81 57.0 7.0 0.000 50.5 7.6 0.109 0.004
Extension 49.5 107 60.2 9.2 0.002 584 13.5 0.080 0.704

Lateral flexion

(right)
Lateral flexion
(left) 35.5 6.6 414 7.8 0.012 399 7.1 0.107 0.634

Rotation (right) 757 8.7 842 6.4 0.002 832 7.3 0.323 0.731
Rotation (left) 784 88 858 7.6 0.010 84.8 6.1 0.354 0.766

348 45 408 55 0.002 376 62 0.133 0.203

Lumbar ROM (deg)
Flexion 622 98 612 72 0698 60.0 7.9 0.275 0.691
Extension 224 79 236 59 0528 282 7.6 0.090 0.113

Lateral flexion

(right)
Lateral flexion
(left)

* Experimental subjects before the therapy compared to the controls; ® experimental
subjects after the therapy compared to the controls.

219 47 274 22 0.003 272 74 0.045 0.925

245 6.0 296 3.6 0.009 276 54 0.142 0272
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7. DISCUSSION

The aim of the three empirical studies was to obtain evidence on the
prevalence, body localisation and risk factors of MSP among nurses, and the
effects of a home exercise therapy programme on the CROM and LROM of
nurses with neck and lower back pain.

7.1. Main findings and comparison with earlier studies

7.1.1. Prevalence and localization of musculoskeletal pain

The studies indicate that MSP is highly prevalent among TUH nurses.
Although MSP has not been investigated in other Estonian hospitals, one can
suppose that the high prevalence of MSP is a common health problem
among nurses also in other hospitals. This may be because of the similar
nature of the work performed by nurses regardless of the hospital. The TUH
nurses observed in Study II represent 7% of the population of hospital nurses
(n=5742) in Estonia.

The prevalence of MSP among nurses varies across studies and countries
(Table 1). Farioli et al. (2014) proposed that the variation in the prevalence
of MSP in European countries could be explained by socio-economic
differences between the countries. However, the results of the international
CUPID study (Coggon et al. 2012) show that socio-economically different
countries such as Iran, Korea, Japan, and New Zealand have similarly high
MSP prevalence. It could well be that the high prevalence of MSP is attribu-
table, among other things, to culturally determined health beliefs and expec-
tations, a hypothesis which was addressed in the CUPID study (Madan et al.
2008; Coggon et al. 2013; Vargas-Prada 2013) of which this survey formed a
part. The findings of the CUPID study among factory and office workers
support this hypothesis (Madan et al. 2008).

A different prevalence of MSP was also revealed in two Swedish studies
(Josephson et al. 1997; Nilsson et al. 2010). According to Nilsson et al.
(2010), the prevalence of MSP among Swedish nurses was significantly
lower compared to an earlier study by Josephson et al. (1997). A difference
in the prevalence of MSP among nurses in the same country was also found
in Japan (Smith et al 2003a, 2003b, 2006), where the studies were carried
out over shorter time intervals.

The prevalence of MSP also varied in the present studies (84% and 70%,
respectively, for Studies I and II) (Freimann et al. 2013, 2015, 2016). There
could be several reasons for this variation. The higher prevalence of MSP in
the rather small sample size of Study I could be explained by the fact that the
subjects with pain could have been more interested in participation. Another
reason may have been the seasons during which the data were collected.
While Study I was performed from October 2008 to February 2009
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(autumn/winter), Study Il was carried out in April and May 2011 (spring).
The seasonal effects on the occurrence of MSP have received insufficient
attention in the scientific literature.

According to the CUPID study in Estonia, the 12-month prevalence of
MSP among nurses, nursing aids, and office workers is similarly high, but the
localization of pain varies by occupational groups (Merisalu et al. 2016). For
example, lower back pain is significantly more prevalent among nursing aids
followed by nurses and office workers. Wrist and hand pain is more prevalent
among office workers. This variability can be explained by the different nature
of the job. Lower back pain in nurses and nursing aids is caused by work-
related physical risk factors including patient moving, lifting, transferring, and
other handling tasks. Wrist and hand pain in office workers may be related to
physical overload of this body site as a result of using of keyboard.

As in Estonia, lower back pain was most prevalent in all other countries
for which data is available (Table 1). However, the prevalence of neck and
shoulder pain varied across studies and countries. The highest occurrence of
neck pain was found in Korea (63%) (Smith et al. 2005) and shoulder pain in
Korea (75%) (Smith et al. 2005) and Japan (72%) (Smith et al. 2006).

Comparison of the prevalence of lower back pain among nurses between
other countries in the CUPID study (Coggon et al. 2012) showed similar
results for Costa Rica (56%), the UK (59%), and Japan (59%). Several
countries (Brazil, Lebanon, Australia, Nicaragua, New Zealand, Iran, Italy,
Spain, and Greece) had higher prevalence of lower back pain (ranging from
62—-83%) than the TUH nurses. Italy (76%), Spain (73%), and Greece (62%)
were the countries with the highest prevalence of neck pain in the CUPID
study (Coggon et al. 2012).

7.1.2. Possible risk factors for musculoskeletal pain

The prevalence of possible risk factors of MSP among nurses has been
investigated in many countries. However, the results are very different and
difficult to compare due to differences in the study designs, the instruments
applied, and the work-related risk factors taken into account.

When comparing the prevalence of physical risk factors for the nursing
profession between the countries involved in the CUPID study, work-related
stressful physical activities were more prevalent in the average working day
of Estonian nurses (TUH) than in the United Kingdom (Coggon et al. 2012)
(Paper I). For example, it concerns repeated bending and straightening of the
elbow for >1 hour (71% for Estonia and 55% for the UK), repeated move-
ment of the wrist and hand for >4 hours (68% and 44%), lifting weights of
25 kg or more (38% and 28%), and working with one’s hands above
shoulder height for >1 hour (21% and 9%).

Comparison of the prevalence of work-related PS risk factors with
previous COPSOQ (Kristensen et al. 2005) studies showed that the TUH
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nurses scored lower than Danish and US nurses for quantitative demands
(perceived workload) and role conflicts (Aust et al. 2007, Malloy &
Penprase 2010) (Papers II & III). The reason for the lower scores for quan-
titative demands of Estonian nurses could be related to different cultural
attitudes towards workloads and a more equitable division of tasks and
responsibilities between nurses and physicians, especially in intensive care
units. However, according to COPSOQ II (Kristensen et al. 2005), the
quantitative demand scores for nurses were higher than for other salaried
workers in Estonia (32 and 24, respectively) (Seppo et al. 2010). A low
influence upon work organization seems to be a common problem among
nurses in Estonia, Denmark, and the USA (Aust et al. 2007; Malloy &
Penprase 2010) (Papers II and III). Low influence on work organization
means that that nurses often have no choice in deciding on the amount of
work and how or what to do at work.

As for emotional demands and work pace, TUH nurses scored con-
siderably higher than other salaried workers in Estonia (Seppo et al. 2010).
At the same time justice and respect scored considerably lower than in other
salaried workers in Estonia (Seppo et al. 2010). A low level of justice and
respect has not been mentioned as a risk factor in earlier studies, but it was
found to be associated with the occurrence of MSP in the present study.

Similar to earlier studies, more advanced age (=40 years) was found to be
an important individual risk factor for MSP among nurses (Aleksopoulos et
al. 2003; Trinkoff et al. 2003) (Paper I). In the international CUPID study,
the prevalence of participants in the age range of 40-59 years was 42% in
TUH and 38% in the United Kingdom (Coggon et al. 2012). This age group
was most prevalent in Ecuador (75%) and New Zealand (70%).

In the present study, MHP stress and burnout had the highest mean scores
among the psychological factors. As measured by COPSOQ II (Kristensen et
al. 2005), the mean scores of stress and burnout were similar to US nurses
(Malloy & Penprase 2010) and other salaried workers in Estonia (Seppo et
al. 2010) (Paper II). The similarity of MHP between Estonian and US nurses
could be explained by the similar nature of the work performed by nurses
regardless of the country. Distressing somatic symptoms were more pre-
valent among Estonian nurses than US nurses. According to the CUPID
study, the somatising tendency varied markedly among nurses in different
countries (Coggon et al. 2016). For example, high rates of somatic symp-
toms were detected for nurses in Costa Rica, Nicaragua, Ecuador, and Iran
while the lowest rates were observed in Australia, the UK, Pakistan, and
New Zealand.
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7.1.3. Associations between risk factors and
musculoskeletal pain

The present study and previous studies concluded that work-related physical
risk factors constituted an important risk factor for MSP in nurses (Smedley
et al 1995; Alexopoulos et al. 2003; Smith et al 2003b). The findings of the
present study showed that among stressful physical activities, lifting weights
of >25 kg was significantly associated with lower back pain and working
with one’s hands above shoulder height with shoulder pain; physical load
(three or more stressful physical activities) was associated with multisite
pain (>2 anatomical sites). One previous study also suggested that the risk
factors for MSP differ according to body sites (Hoe et al. 2012).

The present study found that most of the studied work-related PS factors
were statistically significantly correlated with MHP (Paper 1) and fewer of
them were related to MSP (Paper III). Most of the 24 PS factors observed
were statistically significantly correlated with stress and burnout (Paper II).
Work demands including emotional and quantitative demands (workload)
and work pace had the most significant positive correlations with MHP.

Work-individual interface factors, such as job dissatisfaction and work-
family conflicts, were significantly associated with MSP, as well as such
work-related PS factors as low justice and respect in the workplace, role
conflicts, and high work demands. Justice and respect in the workplace were
scored quite low (49.3 on a 100-point scale) and considerably lower than in
other salaried workers in Estonia (64.9) (Seppo et al. 2010). The low level of
justice and respect has not been mentioned as a risk factor in earlier studies.

There are a number of strategies that could be used to improve PS work
environment of hospital nurses. However, more objective methodological
approaches for assessing relationships between psychosocial risk factors and
MSP are needed in future studies.

Surprisingly, most of the demographic and lifestyle factors (physical
activity, smoking, and alcohol and drug abuse) were not associated with
MSP among TUH nurses, as they were found to be risk factors in previous
studies (Camerino et al. 2001; Aleksopoulos et al. 2003; Trinkoff et al.
2003). Similarly to the present study, several earlier studies found that older
age and perceived poor health were important risk factors for the occurrence
of MSP in nurses (Aleksopoulos et al. 2003; Nilsson et al. 2010; Long et al.
2012).
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7.1.4. Associations between mental health problems and
musculoskeletal pain

MHP as individual psychological factors were positively associated with the
occurrence of MSP (Table 12) (Paper III). As in earlier studies, the most
significant positive association was observed between somatic stress symp-
toms and MSP (Solidaki et al. 2010; Matsudaira et al. 2011). A somatising
tendency was also the strongest predictor of the MSP symptoms in other
CUPID studies (Carugno et al. 2012; Coggon et al. 2013; Coggon et al.
2016). Similarly to the present study, psychosomatic symptoms have been
found as the most important risk for neck and back pain in earlier studies
(Sherehiy et al. 2004b).

As MHP were significantly related to MSP in the present study, the risk
factors for MHP should be taken into account by changing nurses’ working
conditions. It is important to monitor nurses’ quantitative and emotional job
demands and work pace, analyse work roles; develop leadership qualities,
and improve interpersonal relationships and the sharing of rewards. As stress
and burnout of nurses seemed to be related to interpersonal relationships and
values, fair and respectful relationships between colleagues and supervisors
should be maintained.

7.1.5. Effects of the home exercise therapy programme

Study III evaluated the effects of an 8-week home exercise therapy pro-
gramme on the CROM and LROM of ICU nurses (Paper IV). A significant
increase in cervical flexion, extension, lateral flexion and rotation, and
lumbar lateral flexion was found after therapy (Freimann et al. 2016). The
largest increase in the range of motion was found for cervical flexion; after
8 weeks this value approached the age-specific normal CROM value of 58—
60° (Swinkels & Swinkels 2014). The study results suggest that this home
exercise therapy programme may improve CROM and LROM and reduce
musculoskeletal pain among intensive care nurses. The exercise therapy pro-
gramme had a more significant effect on CROM compared to LROM.
Therefore, the types of exercises needed to achieve better results in both
CROM and LROM within a single therapy programme should be explored
further. Future studies are needed to develop this simple but effective home
exercise therapy programme and to help motivate nurses to perform such
exercises regularly.

The present study results are difficult to compare with previous findings
because of differences in study designs, exercise therapy programmes, and
the outcomes measured. Only in some previous studies CROM and or
LROM were compared before and after an exercise therapy programme.
Tseng et al. (2006) examined the effects of range-of-motion exercise on the
upper and lower extremities and found positive effects regarding enhancing
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the physical and psychological functions of older people after a stroke. More
evidence is available concerning the positive effects of regular exercise on
musculoskeletal symptoms (Skargren & Oberg 1996; Alexandre et al. 2001;
Yuan et al. 2008). In this study, after the exercise therapy programme six
participants were completely pain-free, and the mean pain intensity of the
other seven participants was significantly lower in the neck and lower back
than before.

Our intervention study was limited to investigating only the effects of a
home exercise therapy programme on CROM and LROM. Other inter-
vention strategies that could increase the effectiveness of any programme
should also be taken into consideration (Hignett 2003). As the aetiology of
cervical and lumbar disorders is multifactorial, a combination of intervention
programmes for intensive care nurses should be studied in the future.
However, as the cost-effectiveness of any intervention method is an impor-
tant consideration, it would be ideal to find low-cost effective interventions
(Palmer et al. 2012).

7.2. Study findings in relation
to the theoretical framework

The present study showed a significant correlation between physical,
psychosocial, and individual risk factors and MSP. The research findings
allowed addition of some important aspects to the model of Bongers et al.
(2002) (Fig. 1), such as the development of SROM limitations and physical
exercise intervention to prevent and reduce SROM limitations (Fig. 7).
Physical exercise can help nurses cope with acute MSP and prevent chronic
MSP. Individual characteristics can play a significant role in coping with the
physical load of the job and PS factors, as well as with stress and its con-
sequences.

In the present study only a few of the work-related PS factors directly
correlated with MSP. This result is in accordance with the theoretical model
of Cox et al. (2000), which explains the difference between direct and
indirect effects of PS factors with the occurrence of MSP (Figure 2). Based
on the theoretical models (Bongers et al. 2002; Cox et al. 2000), one might
suspect that health and mental status could play an intervening role in the
associations between PS risk factors and MSP. This has been confirmed by
studies examining the intermediary role of stress, burnout, and work-home
interference factors between PS work factors and MSP (Heijden et al. 2008;
Leka & Jain 2010). However, it is possible that MSP can affect health and
mental status and in turn affect the scores of PS risk factors. The hypothesis
of the intervening role of MHP between PS risk factors and MSP requires
further investigation. The present study provides evidence that physical
exercise intervention reduces SROM limitations among nurses with neck and
lower back pain.
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7.3. Main practical implications

In the context of the present state of national and international scientific
knowledge, this study provides additional information for scientists, mana-
gers, and nurses about MSP prevalence, related risk factors, and intervention
strategies. The present study has important practical value because several
risk factors that correlate with MSP can be potentially decreased by future
preventive activities. The evidence-based knowledge of work-related and
individual risk factors helps to change the working conditions and health
behaviour in order to prevent and reduce the occurrence of MSP among
nurses.

The results of the present study showed that work-related psychosocial
risk factors (higher quantitative and emotional demands, work pace, low
justice and respect in the workplace, influence on work organization, and
role conflicts) are significantly associated with the occurrence of MSP
among nurses. These findings suggest that it is important to monitor quanti-
tative and emotional job demands and work pace, to analyse work roles, to
develop work organization, and to improve interpersonal relationships.

As justice and respect in the present study was scored lower than for
other salaried workers in Estonia, it is important to ensure that the nurses’
work tasks should be assigned on an equal footing and conflicts at the
workplace would be resolved in a fair way. All the suggestions made by
nurses should be treated more seriously by the management and the nurses
should be appreciated when they have done a good job. Nurses should have
a work environment where they would be able to express their views and
feelings and they are allowed to do their work independently and provided
with sufficient and reliable information.

According to the positive relationship between MSP and MHP in the
present study, the MHP risk factors should be taken into account by cor-
rective activities. A number of strategies could be used to improve the
working conditions and to help prevent MHP among nurses. The findings of
the present study suggest that it is important to monitor quantitative and
emotional job demands and work pace; to analyse work roles, to develop
leadership qualities, to improve interpersonal relationships and the sharing of
rewards. Because all the risk factors cannot be eliminated, one could suggest
the use of common coping strategies, including problem-solving, seeking
social support, and training in self-control and relaxation techniques (Lim et
al. 2010).

The research findings of the present study could also be used to improve
awareness of the importance of physical exercise to prevent and reduce MSP
among nurses. The study results support home-exercise therapy as a useful
method to improve the cervical and lumbar range of motion among nurses
with MSP. However, one could recommend randomized controlled trials to
investigate the effects of exercise therapy programmes on CROM and
LROM in larger samples and more clinically rigorous outcome measures.

47



7.4. Limitations of the study

Study I used baseline data from a longitudinal study (Paper I). The data of
the follow-up study of this investigation were not usable due to the small
sample size. As studies I and II were cross-sectional, it cannot be excluded
that some of the observed correlations with risk factors reflected reverse cau-
sation (Papers I-III). The cross-sectional design of the study leaves some
uncertainty about any causal relationships between the dependent and inde-
pendent variables. Reverse causation may have contributed in particular to
psychological risk factors (David 2005). For example, MSP may lower one’s
mood or increase perceived stress and burnout among nurses, especially if
they experienced acute pain. However, Armon et al. (2010) found that the
possibility of reverse causation, which means that MSP predicts elevations
of burnout levels among healthy employees, is not supported. Regardless of
the limitations, a cross-sectional method is practical due to its capacity,
versatility, generality, and the low cost level.

In the present study MSP was not assessed with a diagnostic tool but by
self-reporting using the NMQ (Kuorinka et al. 1987). Because self-reported
measurements were used for both the explanatory and outcome variables, a
common method bias may exist (Podsakoff et al. 2003). However, self-
reported assessments can be used to collect data on workplace exposure to
both physical and PS factors. In the present study self-reported question-
naires were used for work-related risk factors.

Another constraint was the modest sample size of Studies I and II, which
limited the power with which some possible risk factors could be examined.
The modest response rate in Study II could be explained by the fact that it is
easy to ignore a web-based survey. However, there is no reason to call into
question the reliability of the research results, because the sample size of
Study II was representative of the occupational group that was being in-
vestigated.

The main limitations of Study III were related to the quasi-experimental
design and the number of subjects of the study (Paper IV). A quasi-experi-
mental design was used to examine the effects of physical exercise inter-
ventions. In quasi-experimental designs, participants are assigned to inter-
vention and comparison groups without random assignment. Randomized
controlled trials are often used to examine the effects of ergonomic or
physical exercise intervention on musculoskeletal symptoms (Dawson et al.
2007; Coury et al. 2009; Driessen et al. 2010) and also on the spinal range of
motion (Tseng et al. 2006). The aim of randomization is to avoid con-
founding and selection bias by creating comparable groups. Due to the small
population of volunteering ICU nurses, it was difficult to find a sufficient
sample size of subjects with suitable characteristics for randomization in
Study III. In general, a major problem of quasi-experimental designs is that
the experimental and the control group might not be similar in terms of the
demographic parameters selected for intervention and comparison. However,
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the experimental and control group in Study III were homogeneous for
anthropometric measurements and BMI.

Because of the insufficient recruitment number of the control group was
formed from the population without symptoms. Further research could be
required to complete larger samples, and select the control group with
musculoskeletal symptoms.

According to the training diaries, nine experimental subjects participated
in other types of aerobic training (cycling, running, walking, swimming,
rollerblading, and rowing) on average twice a week. Aerobic training outside
of the exercise therapy programme was negatively associated with CROM.
This association might show possible overtraining and or physical overload
in the cervical spine, which may have influenced the effectiveness of the
programme. In the future, randomized controlled trials are recommended to
investigate the effects of exercise therapy programmes on CROM and
LROM with and without other types of aerobic training.
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8. CONCLUSIONS

. Musculoskeletal pain is highly prevalent among TUH nurses while lower
back and neck are the most prevalent body sites. Individual risk factors
such as older age, poor self-rated health, and physical overload are
associated with the occurrence of MSP at one or more anatomical body
sites. Psychological risk factors such as low mood, emotional exhaustion,
depersonalization, and psychosomatic symptoms have an important im-
pact on MSP among nurses.

. Work demands such as quantitative and emotional demands and work
pace have significant positive relationships with MHP in nurses and may
contribute to high levels of stress and burnout among nurses.

. Work-related psychosocial risk factors and MHP have an important
impact on the occurrence of MSP among nurses.

. An 8-week intensive home-exercise therapy programme improves the
cervical and lumbar range of motion among nurses with neck and lower
back pain.
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SUMMARY IN ESTONIAN

Skeleti-lihasvalud édedel:
levimus, ohutegurid ja sekkumine

Sissejuhatus

Skeleti-lihasvalu (SLV) on kdige sagedasem t00ga seotud terviseprobleem
Euroopa to6tajaskonna hulgas, hdlmates Euroopa Komisjoni Statistikaameti
andmetel 60% tootajatest (Eurostat 2010). Kuigi SLV on kaua uuritud, on
see jatkuvalt lahendamata probleem nii Eestis kui ka kogu Euroopas. Toetu-
des Eesti Terviseameti 2015. aasta statistikale, moodustavad luu- ja lihas-
konna héired 80% kdikidest kutsehaigustest Eestis.

Skeleti-lihasvalude esinemissagedus on korge kogu maailma ddede hul-
gas, pohjustades ddedele fiiiisilisi, psiithholoogilisi ja sotsiaalseid probleeme.
SLV voib halvendada ddede toimetulekut ja elukvaliteeti ning pdhjustada
olulist t66voime langust (Alexopoulos et al. 2003, Cameron et al. 2008,
Costa & Vieira 2009, Gillen et al. 2007). Odede t661t puudumine kroonilise
SLV tottu tekitab méarkimisvéérseid toovoimetuse kompenseerimisega seo-
tud kulusid ning on oluliseks finantskoormuseks vananeva elanikkonnaga
Eesti majandusele.

Eelmise sajandi 1970ndatel alustati SLV riskide uuringuid epidemioloo-
giliste uurimismeetoditega. Sellest ajast on publitseeritud mérkimisviirne
hulk teadustulemusi, mis kirjeldavad t66ga seotud ohutegurite seoseid
SLVga. Kui esialgu keskenduti fiilisiliste ohutegurite uurimisele, siis viimas-
tel aastakiimnetel on poOdratud suuremat tidhelepanu psiihhosotsiaalsetele
teguritele. Euroopa Téoohutuse ja Tootervishoiu Agentuur soovitas 2005.
aastal keskenduda tootervishoiu ja terviseuuringutes tooga seotud psiihho-
sotsiaalsete tegurite ja SLV vaheliste seoste uurimisele.

Kuigi SLV riske hdlmav teadustoé maht on suur, esineb tidnaseni vastu-
olulisi andmeid SLV ohutegurite kohta. Vastukiivat teavet pohjendatakse
sageli SLV mitmepohjusliku iseloomuga ning mitme ohuteguri koosmojuga
(Leka & Jain 2010). Viimastel aastakiimnetel on SLV ohutegurite uurimisel
pooratud rohkem téhelepanu fiiiisiliste, psithholoogiliste ja sotsiaalsete (seal-
hulgas kultuuriliste) ohutegurite koosmojule. Teaduskirjandusest voib leida
erinevaid teooriaid, mis késitlevad SLV seoseid individuaalsete ning todga
seotud fiiiisiliste ja psiihhosotsiaalsete riskidega (Bongers et al. 1993, 2002,
Cox et al. 2000), kuid uuringutes on seni vahe késitletud seoseid liilisamba
piiratud liikuvusulatuse ja SLV vahel. Samuti on véihe tdenduspohist teavet
erinevate sekkumismeetmete kohta SLVde vdhendamiseks ddede hulgas.
Veel vihem on teavet tGhusate treeningteraapia programmide kohta 6dede
liillisamba kaela ja nimmeosa liikuvusulatuse parandamiseks.
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Uurimist66 eesmargid

Kéesoleva uurimistod eesmirk oli vilja selgitada SLV esinemissagedus,
lokalisatsioon ja ohutegurid 0dedel, analiiiisida SLV seoseid ohutegurite ja
vaimse tervisega ning hinnata koduvdimlemisel pdhineva treeningteraapia
moju ddede liilisamba kaela- ja nimmepiirkonna liikumisulatusele, et enne-
tada voi vihendada SLVsid.

Uurimistoo alacesmargid:

1. Selgitada SLV esinemist, lokalisatsiooni ja ohutegureid kliinikumi dde-
del (artikkel I).

2. Uurida psiihhosotsiaalseid riske ddede t66s ning analiiiisida nende seo-
seid ddede vaimse tervise probleemidega (artikkel II).

3. Analiilisida psiihhosotsiaalsete tegurite ja vaimse tervise probleemide
seoseid SLV esinemisega ddedel (artikkel I11).

4. Hinnata kaela- ja alaseljavaludega d&dedele koostatud koduharjutustel
pOhineva sekkumisprogrammi moju liilisamba kaela- ja nimmepiirkonna
liikkuvusulatusele (artikkel IV).

Metoodika

Kéesolev uurimistod pohineb kolmel empiirilisel uuringul, mis viidi 1dbi
Tartu Ulikooli Kliinikumi (kliinikumi) ddede hulgas ajavahemikul 2008—
2011. Esimene uuring toimus Southamptoni Ulikooli (Inglismaa) poolt koor-
dineeritud rahvusvahelise uuringu ,,To6voimetuse kultuurilised ja psiihho-
sotsiaalsed aspektid (Cultural and Psychosocial Influences on Disability,
CUPID) raames, millest vottis osa 18 riiki (Coggon et al. 2012). Kahes
kiisitlusvoorus hinnati SLV levimust peamiselt kontoritdotajate, ddede ja
toostustooliste hulgas. Antud uurimistoods analiiiisiti esimese ankeetkiisitlu-
sega kliinikumi ddedelt kogutud andmeid. Anoniilimne ankeetkiisitlus viidi
1abi 416 tdiskohaga todtava Ge hulgas juhusliku valiku alusel. Tdidetud kiisi-
mustikke laekus uurijale 227 (57%), millest analiilisiks sobis 221 naissoost
Oe kiisimustikku. Kiisimustikuga koguti andmeid SLV esinemise kohta
kuues kehapiirkonnas ning nende valude vdimalike fiilisiliste, psiihhosot-
siaalsete ja individuaalsete ohutegurite kohta. SLV esinemissageduse, lokali-
satsiooni ja ohutegurite analiilisimiseks kasutati kirjeldavat statistikat. Logis-
tilist regressiooni kasutati tunnustevaheliste seoste analiiiisimiseks.

Teise uuringu raames viidi 14bi anoniiiimne elektrooniline ankeetkiisitlus
koikide tdiskohaga tootavate ddede (n=906) hulgas, kes olid kliinikumis t66-
tanud vdhemalt 12 kuud. Téidetud kiisimustikke lackus 409 (45%), millest
analiilisiks sobis 397 naissoost ja 7 meessoost O0¢ kiisimustikku, kokku 404.
Kiisitlemiseks kasutati rahvusvaheliselt valideeritud kiisimustikku Copen-
hagen Psychosocial Questionnaire II, COPSOQ II (Kristensen et al. 2005) ja
kiisimusi ankeedist Nordic Musculoskeletal Questionnaire, NMQ (Kuorinka
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et al. 1987). Skeleti-lihasvalude esinemissageduse ja psiihhosotsiaalsete ohu-
tegurite kirjeldamiseks kasutati kirjeldavat statistikat. Skeleti-lihasvalude
esinemissageduse soltuvust psithhosotsiaalsetest ohuteguritest ja vaimse ter-
vise probleemidest analiiiisiti logistilise regressiooniga. Vaimse tervise prob-
leemide ja psiihhosotsiaalsete ohutegurite vaheliste seoste analiilisimiseks
kasutati Pearsoni korrelatsiooni koos Bonferroni korrektsiooniga (Holm
1979), mis véimaldab paljude tunnuste iiheaegset vordlemist.

Uurimistod kolmandas etapis teostati kvaasi-eksperimentaalne juht-
kontrolluuring tdiskohaga tddtavate intensiivravi ddede hulgas. Kolmteist
naissoost 0de, kellel oli viimase kuue kuu jooksul esinenud SLVsid kaela ja
alaselja piirkonnas, osalesid eksperimentaalrithmas ja lébisid kaheksa nédda-
lat kestnud koduharjutustel pdhineva treeningteraapia programmi. Programm
sisaldas liilisamba liikuvust parandavaid ja stabiliseerivaid harjutusi ning
jou- ja venitusharjutusi kaela-, selja- ja kdhulihastele. Uksteist naissoost dde,
kellel valusid ei esinenud, osalesid kontrollrithmas ja jétkasid uuringu ajal
oma tavapdarast eluviisi. Vaatlusaluste valu esinemise ja valu tugevuse hinda-
miseks kasutati rahvusvaheliselt tuntud kiisimustikke NMQ (Kuorinka et al.
1987) ja Visual Analogue Scale, VAS (Scott & Huskisson 1979).

Liilisamba liikuvusulatust kaela- ja nimmeosa fleksioonil, ekstensioonil
ja lateraalfleksioonil ning kaelaosa rotatsioonil paremale ja vasakule mdddeti
eksperimentaalrithma vaatlusalustel enne ja pérast treeningteraapia program-
mi. Kontrollriihma vaatlusaluste liilisamba liikuvusulatuse mddtmised toi-
musid samaaegselt eksperimentaalriihma teistkordsete mdootmistega. Moot-
misteks kasutati digitaalset goniomeetrit AcumarTM Digital Inclinometer
(Laffayette Instrument Company, USA, version 5.0). Sekkumiseelsete ja -
jargsete mootmistulemuste vordlemiseks kasutati paaris t-testi ning kahe
riihma mootmistulemuste vordlemiseks Student t-testi.

Tulemused

Skeleti-lihasvalude esinemissagedus kliinikumi ddede hulgas oli uuringule
eelnenud 12 kuu jooksul korge. Esimese uuringu pdhjal kannatas vihemalt
ithe kehapiirkonna SLVsid 84% uuritavatest. Teises uuringus oli vastav
nditaja 70%. Umbes 60% 0Odedest koges SLVsid kahes ja enamas kehapiir-
konnas. Kdige rohkem esines alaselja- ja kaelapiirkonna valusid.

Esimese uuringu tulemusena leiti seoseid raskuste tdostmise (>25 kg) ja
alaseljavalude vahel ning iilestostetud kétega todtamise ja Slavalude vahel
(artikkel I). Fiiisiline koormus (rohkem kui kolm koormavat tegevust t66-
paeva jooksul) oli seotud mitme kehapiirkonna valude esinemisega. Indivi-
duaalsetest ohuteguritest olid SLVdega seotud vanus, madal tervisehinnang
ja todga seotud psiihholoogilised tegurid, sealhulgas psiithhosomaatilised
simptomid, emotsionaalne kurnatus ja depersonalisatsioon (kiiiinilisus).
Psiihhosomaatilised siimptomid suurendasid alaselja-, kaela- ja dlavalude
esinemissagedust, emotsionaalne kurnatus alaselja, randme ja kéelaba ning
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mitme kehapiirkonna valude esinemist. Depersonalisatsiooni korgemad
skoorid olid seotud kaelavalude esinemisega.

Teise uuringu pohjal olid olulisemad td6ga seotud psithhosotsiaalsed
riskid todkoormus ja kiire todtempo, emotsionaalsed ndudmised, vidhene
sonadigus tooga seotud kiisimustes ning vdhene austus ja diglus todkohal.
Rahulolematus t60ga ja to6-pereelu konflikt tostsid samuti SLV esinemis-
sagedust. SLV esinemissagedust suurendasid kdik vaimse tervise problee-
mid, sealhulgas kdige rohkem psiihhosomaatilised stimptomid (artikkel III).
Uuring néitas, et vaimse tervise probleemid olid ddede hulgas samuti levinud
ning enamik t66ga seotud psiihhosotsiaalseid tegureid olid seotud vaimse
tervise probleemidega (artikkel II). Tookoormus oli positiivses seoses stres-
si, depressiooniilmingute ja ldbipdlemisega. Labipdlemise esinemissagedust
suurendasid veel kiire to6tempo ja kdrged emotsionaalsed ndudmised. Stres-
si ja labipdlemise esinemissagedust vihendasid kodige rohkem informeeritus,
tunnustus, head sotsiaalsed suhted ning austus ja diglus té6kohas.

Sekkumisuuringust selgus, et kaheksaniddalase treeningteraapia mojul
suurenes eksperimentaalrithma vaatlusalustel lillisamba kaelaosa liikuvusula-
tus oluliselt kdikides liikkumissuundades (p<0,05) (artikkel IV). Kdige roh-
kem suurenes liikuvusulatus kaelaosa fleksioonil ja kdige vihem kaelarotat-
sioonil. Pérast treeningteraapiat oli eksperimentaalriihma vaatlusaluste liili-
samba kaelaosa liikuvus fleksioonil oluliselt suurem kui kontrollgrupil
(p<0,01). Harjutuste moju liillisamba nimmeosale oli viiksem kui kaelaosale.
Koige rohkem suurenes nimmeosa liikuvusulatus lateraalfleksioonil (p<0,01).

Kéesoleva teadustoo raames tehtud uuringud aitavad tdiendada siisteem-
set teavet SLV esinemise ja ohutegurite kohta ddedel. Uuringutel on oluline
praktiline véirtus, kuna SLVdega seotud riske on vdimalik leevendada enne-
tavate tegevustega. On palju vdimalusi, kuidas muuta téokorraldust, -tingi-
musi ja -Ohkkonda nii, et tookeskkond ohustaks vihem Odede fiiiisilist ja
vaimset tervist. Antud uurimistdole tuginedes tuleks jdlgida ja reguleerida
0dede tookoormust ja tempot, emotsionaalset koormust, analiiiisida t60-
kohustusi ning parandada juhtimise kvaliteeti. Kuna kliinikumi ded hindasid
austust ja Oiglust oma téokohal madalamaks kui teised Eesti palgatodtajad
(Seppo jt 2010), tuleks ddedele luua turvaline, austav ja Oiglane tookesk-
kond, kus todiilesandeid jagatakse Odede vahel vordselt ning tdotajate
vahelisi konflikte lahendatakse Giglaselt. Juhid peaksid ddede ettepane-
kutesse suhtuma tOsiselt, usaldama todtajaid todiilesannete tditmisel ning
varustama neid to0ks vajaliku usaldusvéirse teabega. Toodohkkond peaks
olema avatud, soodustama seisukohtade ja tunnete viljendamist ning head
t60d peaks alati tunnustama.

Kuna SLVd on seotud vaimse tervise probleemidega, on turvalise t60-
keskkonna arendamisel oluline arvestada ka vaimse tervise riske. Vaimse
tervise seisukohalt on oluline lisaks t03- ja emotsionaalse koormuse regu-
leerimisele parandada inimestevahelisi suhteid tookohal, suurendada infor-
meeritust ja usaldust juhtimise suhtes ning jagada piisavalt tunnustust. Kuna
koiki tooga seotud riske ei ole vdoimalik kdrvaldada, soovitavad uurijad 6de-
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del treenida oma toimetuleku, ajaplaneerimise ja probleemi lahendamise
oskusi ning arendada toetavaid sotsiaalseid suhteid todkohal (Lim et al.
2010a). Toostressi vahendamiseks soovitatakse erinevaid 160gastumise vot-
teid, moodukat fiilisilist aktiivsust, tervist toetavaid lemmiktegevusi ning
sotsiaalset tuge perekonnalt (Lim et al. 2010b).

Sekkumisuuringu positiivsed tulemused julgustavad kasutama kodu-
vOimlemist SLV ennetamiseks ja vihendamiseks, kuid edaspidi tuleks teha
tdiendavaid uuringuid suurema valimiga. Voimalusel tuleks valida nii eks-
perimentaal- kui ka kontrollrithma sarnaste SLV siimptomitega ded.

Jareldused

1. Skeleti-lihasvalude esinemissagedus kliinikumi ddede hulgas on korge,
holmates kdige sagedamini alaselja- ja kaelapiirkonda. Individuaalsed
ohutegurid, nagu vanus ja madal tervisehinnang ning fiiiisiliselt koorma-
vad tegevused on seotud SLV esinemisega Odedel iithes vdi enamas
kehapiirkonnas. Olulist mdju SLV esinemisele avaldavad ka psiihholoo-
gilised tegurid, nagu halb enesetunne, psithhosomaatilised stimptomid,
emotsionaalne kurnatus ja depersonalisatsioon.

2. Tookoormus ja -tempo ning emotsionaalsed ndudmised on positiivses
seoses vaimse tervise probleemidega ning vdivad olla ddede stressi ja
labipolemise pdhjuseks.

3. Toodga seotud psiihhosotsiaalsed tegurid ja vaimse tervise probleemid
suurendavad SLV esinemise tdendosust ddedel.

4. Koduharjutustel pohinev kaheksanidalane treeningteraapia parandab

lillisamba kaela- ja nimmeosa liikuvusulatust kaela- ja alaseljavaludega
odedel.
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