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1. LIST OF ABBREVATIONS

ANOVA: Analysis of Variance
BDI: Beck Depression Inventory

COPSOQ:  Copenhagen Psychosocial Questionnaire

DAS: Dysfunctional Attitudes Scale
ISZB: Ischemic Heart Disease

MBI: Maslach Burnout Inventroy
SDS: Support Dimension Scale

PD-Q: PainDETECT Questionnaire



2. INTRODUCTION

2.1 Burnout

Burnout is a common phenomenon among workers in the modern age, which mainly
affects those employed in the helping / service - paradoxically, perhaps most the healthcare
workers- profession (1-3).

Due to its frequency, it is also called the epidemic of our time (in addition to diabetes)
Overload / performance constraints (either due to internal motivation or external factors -
labor shortages), increased stress, work dependence and work mania are the most important
factors in the development of the syndrome, especially in cases where the work is aimed at
people for a long time, requires long-term concentration and emotional involvement, active
intervention, while spectacular results and positive feedback is relatively rare (4-6).

In research on burnout, negative cognition has been a major part of explaining
underlying mechanisms in development and manifestation.Therefore, the concepts of
dysfunctional attitudes and attribution have been of particular interest in the development of
burnout. Negative distortions can be characterized, for example by arbitrary conclusions,
selective abstraction, overgeneralization and over- or understatements. Distortions may be due
to negative schemas or dysfunctional assumptions. Research showed that specific attitudes
and beliefs (such as distorted or negative thinking, overgeneralized assumptions, or selective
information processing) are apparent in depressed patients, thus concluding that such
dysfunctional attitudes illustrate a vulnerability for burnout (7).

Furthermore, an imbalance of high professional effort (requirements, obligations) and
low reward (money, esteem, career opportunities, and job security) is considered to be a non-
specific factor for an increased, stress-associated risk of illness, especially for the
development of depression and burnout (8).

Social support commonly refers to the various forms of support and assistance
provided by the individual’s social network system, such as care, attention, or respect from
other members in the social network, which directly affect the individual’s health. The stress
model believes that any factors related to increased stress levels may cause mental burnout
9).

There is disagreement among researchers who study burnout as to whether there is an
overlap between burnout and depression as people who suffer from burnout look and act as if

they were depressed. Indeed, we cannot overlook the fact that some of the burnout symptoms
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appear to resemble the ones of depression; as it is characterized by anhedonia, i.e., the loss of
interest or pleasure, depressed mood, fatigue or loss of energy, impaired concentration, and
feelings of worthlessness, decreased or increased appetite, sleep problems (hypersomnia or
insomnia) and suicidal ideation (10).

Burnout is a common phenomenon among workers in the modern age, which mainly
affects those employed in the helping / service - paradoxically, perhaps most the healthcare
workers- profession. Current studies are usually focusing on those working in haelthcare, but
bunrout can occur in all types of workers. Although it is categorized as an occupational
phenomenon and not as a medical condition, it seems to be strongly associated with diabetes,
cardiovascular disorders, chronic musculoskeletal pain, headaches, changes in pain
experiences, gastrointestinal issues, respiratory problems, severe injuries and youth
deterioration of health (below the age of 45 years) as well as with psychiatric complications
such as insomnia, depressive symptoms and mental disorders based on a recent systematic
review (11-13). The burnout syndrome maybe associated with not only the physical (for
example cardiovascular, musculosceletal disease, diabetes, etc), but also phychical (including

anxiety, depression, etc) diseases and neuropathic pain (14).

2.2. Neuropathic pain

Neuropathic pain, defined as pain caused by a lesion or disease of the somatosensory
nervous system, can be induced by factors such as infection, nerve injury, chemotherapy, and
diabetes. Pain symptoms are characterized by spontaneous pain, mechanical or thermal
allodynia, and hyperalgesia to stimuli (15).

The key pathophysiological process behind each of these syndromes is central
sensitization (16). Imaging studies have confirmed altered activity of afferent and descending
pain pathways, as well as atrophy of different pain perception regions of the brain, which can
result in psychiatric symptoms such as increased activation in areas involved in
somatosensory-discriminative, affective, and coginitive processing of pain-primary/secondary
somatosensory cortex, anterior and posterior cingulate, insula, prefrontal cortices and
thalamus also known as “pain matrix” (17). One key brain area involved in the pain (neuro)
matrix is the amygdala, often referred to as the fear-memory centre of the brain, which has an
important role in the process of negative emotions (in parallel with the anterior cingulate

cortex so called the fear network of the brain) (18,19).



These significant activation changes can powerfully modulate spinal cord synaptic
transmission leading to increased excitability of dorsal horn neurons, that is, central
sensitization, partly via suppressing inhibitory synaptic transmission (19). Further potent
inhibitory neurons, such as descending pathways originating in the brainstem, contribute to
modulation of pain processing. Lesions that affect opioidergic and monoaminergic systems
lead to exacerbation of the pain disinhibition (15-19).

Chronic pain is a devastating disease and has recently been highlighted as one of the
most prominent causes of disability worldwide. For example, lower back and neck pain were
the leading global cause of disability in 2015 in most countries (19,20). Chronic pain is
usually defined as any pain lasting more than three months (apart from its origin) and affects
about one-fifth of the total population. One out of ten people suffer from chronic widespread
pain, especially in the elderly (21,22). Although the clinical phenotypes of different pain
syndromes are variable, they are linked through neuropsyhiatric complications that include
mood disorders, persistent fatigue, coginitive dysfunction, headache, irritable bowel
syndrome, and insomnia (23,24).

Chronic pain often has neuropathic components. In addition to diabetic neuropathy
and several common neuropathic pain syndromes, there is limited evidence regarding the
treatment of chronic pain; therapeutic strategies are mainly based on the most likely
mechanism(s) of pain, instead on therapies based focusing on the cause of pain. This
paradigm however may be difficult to implement in clinical practice . Futhermore, based on
recent functional brain imaging, chronic pain and burnout share similarities in the activation

of brain areas raising the possibility of common roots (25-27).



3. OBJECTIVES

My PhD thesis can be divided into two main parts. The first part contains the data of a
cross-sectionnel study focusing on the complexity of burnout among social workers, the
second part contains another cross-sectional study examining the possible association of

burnot and neuropathic pain.

3.1. Burnout among social workers.

We were taking the above mentioned parameters into account:

a.) prevalance and severity of burnout

b.) demographical determinants of burnout

c.) the effect of type of work and working conditions on burnout

d.) associations among burnout, depression, dysfunctional attitudes, effort- reward —
imbalance, social support and burnout,

e.) independent risk factors of burnout in a multivariate analysis

3.2. Association of burnout and neuropathic low back pain

We were taking the above mentioned parameters into account:

f.) prevalance of low back pain (including neuropathic low back pain)

g.) demographical determinants of neuropathic low back pain

h.) the effect of type of work and working conditions on neuropathic low back pain

i.) associations among burnout, depression, dysfunctional attitudes, effort- reward —
imbalance, social support and neuropathic low back pain,

j.) independent risk factors of neuropathic low back pain in a multivariate analysis



4. BURNOUT AMONG SOCIAL WORKERS

4.1. Introduction

Social workers have previously been identified as being at risk of experiencing stress
and burnout as their work is strongly client-based, with workers being involved in complex
so- cial situations. As such they can experience many of the conflicts that are evident in
human service work, in addition, the last decade has seen a transfor-mation in the nature and
practice of social work, as a result of administrative, societal, and political change (28). Issues
related to workload, control, values, fairness, reward, and community directly impact the
workers ability and desire to maintain passion. When this happens, the worker, organization,
and client suffer (29).

The burnout poses a challenge to healtcare workers in the 21th century, exacerbated by
increased mental and physical strain, job performance, the weight of decisions make during
daily work and the high number of working hours. Maintaining the health of the healthcare
worker plays a key role, as the overwork of overburdened staff reduces their work capacity
and ability to perform, as a result, the quality of the healthcare they provide also decreases.

The aim of our study to carry out a cross-sectional study focusing on the complexity of

burnput among social workers as we have to face the lack of studies in Hungary.

4.2. Methods

This gquestionnaire based cross- sectional study was carried out between 01 April 2018
and March 2019 in Hungary among social workers in a legal relationship in Agota Social
Foundation (main center in Kecskemét, Hungary). The study was approved by the Ethical
Committe of the University of Pecs (reference number: PTE/96773-2/2018).

The sampling was simple, not random sampling. Inclusion criteria were working with

human services being employed at the time of the study apart from the type of employment



(public servant, sub-contractor etc). Employees who were permanently absent at the time of

the investigation were not included.

A total of 473 questionnaires were distributed and 441 fully completed questionnaires
were returned by the end of the invetigation period. Incomplete questionnaires were not taken
into account, so when examining each factor, the total number of sample items may not have

included the questionnaires containing the incomplete data.

Demographic criteria included age, gender, marital status, number of children,
education, type of work, years spent with work, work schedule, legal relation, secondary

employment.

Burnout was measeured with the widely used Maslach Burnout Inventory (MBI),
which is an introspective psychological (easy to fill) inventory consisting of 22 items
pertaining to three dimensions of burnout: emotional exhaustion, depersonalization, and
personal accomplishment. The Maslach Burnout Inventory focuses on defining burnout
syndrome in a workplace context (30,31). Responses were rated on a 7-point (0-6) Likert
Scale by respondents. The total score of burnout can be determined by thirding the degree of
burnout, and the total score of each burnout dimension can be determined by thirding the
burnout dimensions: low (between 0-33%, 0-44 total score), moderate (between 34—66%, 45-

88 total score) and severe (between 67—100%, 89-132 total score) burnout (30-31).

The abbrevated Dysfunctional Attitude Scale (DAS-SF1) is a validated version of the
17-item scale developed by Weismann et al. Total 9 items measures how characteristic the
given phenomenon for the respondent, between the total agree and total disagree extremes. It
is designed to identify and measure approval, need for love, performance, perfectionism, the
need for omnipotence, external control, and legitimate (32,33).

Severity of depression was measured by the Beck Depression Inventory (BDI) which
is a 9-question inventory. It is composed of following symptoms: withdrawal, indecision,
sleep disturbance, fatigue, excessive anxiety about physical symptoms, incapacity of work,
pessimism, dissatisfaction, lack of joy, self-blame. Each item is rated from 1 to 4, can be

separated when evaluating the scale severe / moderate / mild depression and normal (34,35).

The Effort-Reward-Imbalance Questionnaire the work-related stress questionnaire
developed by Siegrist at al. consists of three main dimensions of work-related effort, rewards,
and overcommitment (36,37). 15 questions analyze how typical the statements are for
respondents on a four- and five-point Likert Scale, respectively. An important factor in the
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development and severity of burnout is whether the work effort made by the given employee
and the reward, remuneration and recognition received for it are in line with each other's
judgment. If an employee perceives a discrepancy between the quantity and quality of the
work the human performs and the financial and moral recognition the worker has received for

it, it can lead to stress at work.

Social support is a positive benefit for the individual in the form of emotional
reinforcement and help, so having a negative effect on stressors. Social support is closely
related to burnout and helps to overcome the symptoms of burnout syndrome. Hungarian
adaptation of of Caldwell et al.’s Support Dimension Scale (SDS) [50], the Copenhagen
Psychosocial Questionnaire (COPSOQ II) examines workplace psychosocial risk factors
along 28 scales and 7 dimensions (38,39).

Statistical analysis were performed using IBM SPSS version 25.0. Statistical analysis
data were evaluated as means, frequency, standard deviation and distribution ratios. The data
were analyzed using descriptive statistics, linear regression analysis, correlation, analysis of
variance and factor analysis. The examinations were performed with 95%-0s confidence

interval, p <0,05 was considered statistically significant.

4.2. Results

A total of 320 questionnaires were distributed and 300 (106 males and 194 females)
fully completed questionnaires were returned by the end of the investigation period (response
rate of 93.8%)

More than the half of the examined workers was between 2645 years of age (52.2%).
35.5 % were married, 29.2 lived in a relationship and 24.1% were single. The number of
childless workers was 38.6%. 22.6% had secondary employment. The vast majority (44.2%)
of our study population has been working for 6-20 years (Table 1).

A total of 35.1% (38/300) suffered from mild, 60.6% (152/300) from moderate and
4.3% (13/300) from severe burnout based on the Maslach Burnout Inventory. Mean value of
burnout was 53.94+18.7) overall, taking the subcategories into account: emotional exhaustion
25.91 + 9.4 points, depersonalization 19.67 + 6.7 points, personal accomplishment 9.37 + 5.1
points. Mild emotional exhaustion occurred in 52.9% as moderate, in 43.5% as severe, and in
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3.6% of all workers. The rate of mild, moderate and severe depersonalization was 32.2%,
58.8% and 9%, respectively. A total of 34.3% suffered from mild, 56.3% from moderate and

3.4% from severe personal accomplishment (Table 2).

Gender %
Female 64.7
Male 35.3
Age

18-25 years 15.6
26-35 years 26.4
36-45 years 25.8
46-55 years 18.1
56-62 years 8.7
above 62 years 5.4
Marital status

single 24.1
relationship 29.2
married 35.5
divorced/widow 11.2
Number of children

have no child 38.6
1 child 29.9
2 children 21.4
3 or more children 10.1
Years spent with work

1-12 months 11.3
1-5 years 22.0
6-10 years 21.7
11-20 years 24.3
21-30 years 12.7
31-40 years 6.1
above 40 years 1.9
Secondary employment

no 77.4
yes 22.6

Table 1.

Baseline characteristics of the study population.
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Burnout

% Low Moderate High
Gender

Female 33.6 61.2 5.2
Male 36.7 60.0 3.3
Age

18-25 years 31.7 61.0 7.3
26-35 years 32.8 64.1 3.1
36-45 years 47.7 49.2 3.1
46-55 years 29.8 66.0 4.2
56-62 years 30.0 65.0 5.0
above 62 years 26.7 66.7 6.6
Marital status

single 39.3 55.7 4.9
relationship 41.8 56.7] 1.5
married 28.3 65.2 6.5
divorced 37.9 58.6 3.4
Number of children

have no child 44.2 51.6 4.2
1 child 32.9 65.7 1.4
2 children 19.0 72.4 8.6
3 or more children 38.5 57.7 3.8
Years spent with work

1-12 months 22.6 71.0 6.9
1-5 years 33.9 60.7 5.4
6-10 years 35.8 58.5 5.7
11-20 years 47.5 52.5 0.0
21-30 years 25.0 68.8 6.3
31-40 years 28.6 64.3 7.1
above 40 years 40.0 60.0 0.0
Secondary employment

no 38.4 58.6 3.0
yes 22.2 68.5 9.3

Table 2. Association of burnout and demographic data.

Young people (under 25) and those over 62 are most affected by severe burnout (2%

points higher than average, 7.3% of new entrants and 6.6% of those in retirement, p <0.05).

We have not experienced severe burnout among those working for 11-20 years, as well as
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working for more than 40 years, (ie. at the beginning there is a higher and then decreasing

trend of burnout, and we can also observe higher values before retirement) (Table 2).

Analyzing the demographic data of burnout, it can be concluded that medium and high
rates of emotional exhaustion are significantly more common among those having at least 2
children (1.7 times higher than the mean (p = 0.009)) and among newcomers (69.7% vs. 52
0%, p = 0.011) Age also has an effect on emotional exhaustion: under 25 years (10.9% vs
3.6% p = 0.019) and those above 62 have significantly higher rates of severe burnout (5 .9%
vs. 3.6%, p = 0.013) (Table 2).

Medium and high rates of depersonalization were more common among women
(76.3% vs. 55.7%, p = 0.006). A risk factor in this dimension was having many children (3 or
more) (14.3% vs. 9.6% with those with fewer children, p = 0.046) (Table 2).

Medium and high rates of personal accomplishment affect 18-35 year olds to a greater
extent (70.9% vs 54.2% in the 36-55 age group, p = 0.035). Almost twice as many (12.5%) of
pre-retirement workers have high burnout in this dimension compared to those aged 36-55
(5.7%) (Table 2).

Burnout and depression, dysfunctional attitudes: 13.0% of respondents have no,
48.3% have mild, 29.0% have moderate depression, and 9.7% have severe mood disorders. A
significant risk factor for depression is the number of years spent in the field, on average
80.0% of those working in the social sector for more than 40 years belong to the group of
mild to moderate depression (p = 0.025), those who have worked in the field for more than 30
years 88.8% were affected by major depression. Workers over the age of 62 were 2.6 times
(38.1%) more severely affected than the average. There is a significant association between
the severity of depression and burnout. While no severe burnout was observed among those
with mild depression, 10.9% of those with major depression had severe burnout (p <0.001).
40.9% of those with mild burnout also had mild mood disorder, while 58.3% of those with
severe burnout were severely depressed (p <0.001) (Table 3). It should be mentioned that a
positive relationship between dysfunctional attitudes and burnout was confirmed (correlation
coefficient r = 0.316, p <0.001).

Burnout and social support, coping strategies: In general, 64.5% of respondents feel
happy and balanced about their privacy. 74.6% of the respondents have a good social
relationship with their co-workers and their workplace manager, 35.1% can count on the help
of their colleagues in their daily work, and 22.5% feel professional appreciation. The
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proportion of participants in regular education is 47.2%. 32.2% of those who completed the

questionnaire feel secure about their job, and 18.2% consider their future to be hopeless.

Depression
% absent/mild | moderate | severe
Gender
Female 57.1 31.9 11.0
Male 68.8 23.9 7.3
Age
18-25 years 27.7 42.6 29.7
26-35 years 27.3 46.7 26.0
36-45 years 33.4 58.3 8.3
46-55 years 20.8 50.9 28.3
56-62 years 28.0 52.0 20.0
above 62 years 6.2 62.8 25.0
Marital status
single 30.0 44.3 25.7
relationship 30.0 52.5 17.5
married 24.0 54.8 21.2
divorced 21.9 53.1 25.0
Number of children
have no child 31.9 51.3 16.8
1 child 22.6 46.4 31.0
2 children 22.2 54.0 23.8
3 or more children 27.6 58.6 13.8
Years spent with work
1-12 months 11.8 324 55.8
1-5 years 21.3 54.5 24.2
6-10 years 34.4 50.0 15.6
11-20 years 40.3 52.2 7.5
21-30 years 21.6 54.1 24.3
31-40 years 11.8 58.8 29.4
above 40 years 0.0 80.0 20.0
Secondary employment
no 27.0 52.7 20.4
yes 25.4 46.0 28.6

Table 3. Association of depression and baseline characteristics.

15



64.8% of social workers affected by burnout would change careers, compared to
61.4% of those not affected by burnout. Regarding remuneration, 78.6% of those who
completed the questionnaire had an unfavorable opinion. There was a positive relationship
between the level of burnout and professional esteem (p <0.001), income (p <0.001), and
some collegial support (p = 0.016). Performance impairment and depersonalization are most
affected by the assessment of the income situation (p <0.001) and the degree of professional
esteem (p <0.001).

Multivariate analysis: In a multivariate analysis, female gender (OR: 5,857), age (OR:
4,126), years at work (OR: 2,721), family with many children (OR: 2,861), and lack of social
support (OR: 2, 81) proved to be independent risk factors for burnout (p <0.05 in all cases).

4.3. Discussion

Our work is the first to deal with the complex background of the burnout of social
workers in Hungary. Previously, no similar article was published based on our literature
research and knowledge, only a small study from Transylvania is available, but a total of 34

elderly caregivers and social workers were surveyed (40).

Based on our results, a significant proportion of the social workers included in the
study struggled with burnout, as 60% suffer from moderate, while about 5% suffer from
severe burnout. The rate of depersonalization is particularly high, with severe
depersonalization affecting up to 10% of workers, with a clear declining commitment to
carers and other people in general (40). The data described above also stand out in an
international comparison, about 15% of social workers suffer predominantly mild burnout,
moderate or severe burnout occurs at a much lower rate compared to the data in our sample

based on publications published so far (41,42).

According to Hungarian data, about half of healthcare workers suffer from some
degree of burnout, but social work-related jobs are among the first occupations at risk (43).
The burnout rate of the study population is much higher comparing to previous results
(11,12,40,44-46).

It should be mentioned that although the burnout rate of social workers working in

child protection is higher than the average based on the available literature data, the rate of
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burnout and severe depression is also outstanding in our study in an international comparison.
The above-mentioned Transylvanian article also found a much lower degree of burnout, with

the absence of severe burnout among the included participants (40).

Surprisingly, young people starting their careers (under 25) and those over 62 are most
affected by severe burnout in our study population (2% points higher than average, 7.3% of
new entrants and 6.6% of those before retirement). Burnout rates are rising among college and
university students, as showed by recently published meta analysis (47). Burnout can occur
not only during the years spent with work, but also at school which can have a negative effect

on subsequent work.

In addition to age, marital status (3 children vs. those with less children) and females
proved to be risk factors for burnout in both uni- and multivariate analysis. Starting a career
and being relative inexperienced, having lack of routine, and their association with burnout
have been described previously (49). Although the protective role of the family has already
been demonstrated, our results suggest that those living in families with many children are
still at higher risk of burnout compared to their peers (50). This may be explained by the fact
that the vast majority of the stidy population were women, who, in addition to work, are also
responsible for the majority of child-rearing, so that they can easily be emotionally exhausted
(51).

Our study demonstrated a strong association between burnout and dysfunctional
attitudes. The DAS measures the - not necessarily pathological - workplace attitudes in this
case, which tend to make a person unhappy, cause stress that can also become crippling, and
can lead to severe anxiety, thereby causing burnout. That is, there are certain patterns of

behavior (perfectionism, etc.) carrying a higher risk of burnout.

It should be emphasized that only about 2/3 of the study workers feel that their private
lives are balanced, which may also play a role in burnout, as the protective role of a secure
family background is known (50). The vast majority of them have a good relationship at
work, but only a third can count on the help of their colleagues, and they feel even less
professional appreciation. The vast majority of them would be dissatisfied with their
remuneration and about 2/3 of them would change careers. There was a significant correlation
between the level of burnout and professional esteem, income, and workplace support. Social
support (or lack thereof) proved to be an independent risk factor for burnout in a multivariate
analysis. Workplace atmosphere, lack of support at work, proved to be a predictive factor of
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burnout in previous studies in healthcare jobs, but its predictive role has not been previously
described for social workers (47,52,53).

Although there are controversial literature data, recent studies suggest that anxiety and
depression are clearly different conditions from burnout (54). Burnout leads to psychiatric
complications in the long run (anxiety, sleep disturbance, depression, etc.) and is also strongly
associated with adverse cardiovascular outcome (12). Prevention and treatment of depression
are of paramount importance, with the World Health Organization (WHO) saying that by
2030, depression will be the leading disease due to constant performance pressure and
overwork, and the resulting suicide will be one of the leading causes of death ( 55). The

importance of the topic is highlighted by the high incidence of major depression in the study

group.

It should be mentioned that the costs of work-related stress in Hungary are estimated
at around HUF 440 billion per year, which can reach EUR 136 billion in the European Union
(56).

In summary, our study was the first to attempt to explore the complex background of
burnout among social workers. Based on our results, a significant proportion of social workers
suffer from moderate burnout, 5% suffer from severe burnout, and a significant proportion
also suffer from severe depression. Burnout has influential (workplace attitudes, social
support) and uncontrollable factors (age, gender, family) that should be considered in any
prevention or interventional strategies. We need to emphasize the importance of creating the

right work atmosphere, which clearly has a preventive role.

It should be mentioned that our study also has limitations. First, the sample is not
representative, so our conclusions do not apply to all social workers or the social sphere in
general, only to the studied population. It is also not known what percentage of the surveyed
social workers work in the same workplace (institution) and how this modifies the evaluation
of results, which presumably influences our conclusions, given that work atmosphere and lack

of workplace support are one of the most significant predictors of burnout.
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5. ASSOCIATION OF BURNOUT AND NEUROPATHIC LOW BACK PAIN

5.1. Introduction

Chronic pain is a devastating disease, one of the leading causes of disability, which
can affect 10-20% of the population. Neuropathic pain, which originates from injury or
malfunction to the peripheral or central nervous system resulting in maladaptive changes in
neurons along the nociceptive pathway can be detected about 30% of chronic pain patients
(23).

Lower back and neck pain are the leading causes of disability in the jobholder
population based on recent data (23). Lower back pain is a complex, heterogeneous condition,
where both nociceptive and neuropathic pain mechanisms may be involved, and the rate of

neuropathic component can as high as 55% (23).

Similar to burnout, emotional aspects also play an important role in the development
of neuropathic pain. Impaired familial and social interactions have been shown to be

associated with both burnout and neuropathic pain.

Despite of the possible association of chronic pain syndromes and burnout, based on
our knowledge and literature search, no study focused on the association between neuropathic

low back pain and burnout.

The aim of our prospective cross-sectional study was (a.) to detect the prevalence and
risk factors of neuropathic pain, (b.) to examine the role of risk factors of burnout on
neuropathic pain and (c.) to assess the connection between burnout and neuropathic pain

among human service workers including educational, healthcare or social area.
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5.2. Methods

This questionnaire based cross-sectional study was carried out between April 2019 and
March 2020, patients were recruited from three cities (cities of Komlo, Pecs and Kecskemet).
The study was approved by the Ethical Committe of the University of Pecs (reference
number: PTE/96773-2/2018).

Paper based questionnaires were posted to teachers in the educational region of
Kecskemét, Pécs and Komlo (77 schools), to the social workers of Agota Foundation (1 major
site in Kecskemét and 37 minor sites in Central Hungary) and to the healthcare workers

employed in the hospitals of Komlo, Kecskemét and Pécs (3 sites).

Inclusion criteria were working with human services as a healthcare worker, social
worker or teacher, being between 18 and 65 years of age and being employed at the time of

the study apart from the type of employment (public servant, subcontractor etc.).

Exclusion criteria were being under 18 or over 65 years of age, having disability,
having severe uncontrolled disease, being on permanent leave or refusing to participate in the

study.

Demographic criteria included age, gender, marital status, number of children, type of

work, years spent with work, work schedule, legal relation, secondary employment.

Included diseases were diabetes, hypertension, ischemic heart disease, generalized

pain (pain involving more than one area of the body) and depression.

Low back pain was assessed by the painDETECT questionnaire, which is a simple,
patient-based, easy-to-use screening questionnaire developed by Freynhagen and his co-
workers in cooperation with the German Research Network on Neuropathic Pain. It can
determine the prevalence of neuropathic pain components both in individual low back pain
patients and in heterogeneous cohorts of such patients (57). We used the following cut-off
values as suggested by the authors: 0-12 neuropathic pain is unlikely, 13-18 probable

neuropathic pain, 19-38 neuropathic pain is very likely.

Burnout was measured with the Maslach Burnout Inventory (MBI), which is an

introspective psychological inventory consisting of 22 items pertaining to three dimensions of
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burnout: emotional exhaustion, depersonalization, and personal accomplishment. Details can

be seen under Chapter 4.2.

Depression was measured by the Beck Depression Inventory which is a 21-question
multiple-choice self-report inventory, one of the most widely used psychometric tests for

measuring the severity of depression. Details can be seen under Chapter 4.2.

The Dysfunctional Attitude Scale (DAS) is a 40-item instrument that is designed to
identify and measure cognitive distortions, particularly distortions that may relate to or cause

depression. Details can be seen under Chapter 4.2.

Statistical analysis: Data were evaluated as means = SD (standard deviation) the chi-
square test, distribution ratios and the Pearson’s Rank-Order Correlation. Data were analyzed
using descriptive statistics, linear regression, correlation, multivariate analysis of variance,
and factor analysis. Analysis of variance (ANOVA) was used in neuropathic low back pain
analysis. Logistic regression analysis was used to determine the significance of the included
parameters as independent risk factors in the development of neuropathic low back pain. For
all odds ratios, an exact confidence interval (CI) of 95% was constructed in our study.
Logistic regression analyses were performed using the statistical package of SPSS 11.0
(SPSS, Chicago, IL, USA).

5.3. Results

Overall, 1500 questionnaires were successfully delivered and 1141 responses received
(response rate of 76%). Three hundred social workers, 399 teachers, 339 paramedics, 35

doctors and 68 medical attendants have completed our survey.

643 males (56.4%) and 498 females (43.6%) participated in our study. About one third
of the examined workers was between 36-45 years of age (31.5%). 764 people (67%) were
married or lived in a relationship. The number of childless workers was 65 (5.7%). 150
participants (13.1%) had secondary employment. The vast majority (44.2%) of our study

population has been working for 11-30 years. Baseline data can be seen in Table 4.

Two hundred seventy-eight (24.4%) participants had hypertension, and sixty-six

(5.8%) were diabetic. Ischemic heart disease can be detected in 161 (14.1%) workers. Two
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hundred twenty (19.3%) participants suffered from generalized pain (pain involving more

than one area of the body). Thirty-nine (3.4%) persons had a history of depression (Table 5).

Low back pain occurred in 630 workers (55.2%): 264 (23.1%) had neuropathic low
back pain (final score above 19 points), 366 workers (32.1%) had probable neuropathic pain
(final score 13-18 points) and 511 (44.8%) workers had nociceptive low back pain (final
score: 0—-12 points) (Table 6).

The prevalence of significant burnout among the study population was 81.4%. The
mean burnout score was 57.6 (SD = 16.2); 212 workers had mild (18.6%), 884 had moderate
(77.5%) and 45 had severe (3.9%) burnout (Table 5).

(N=1141) %
Gender

Female 43.6 (498/1141)
Fale 56.4 (643/1141)
Age

18-25 years 8.0 (91/1141)
26-35 years 15.0 (171/1141)
36-45 years 31.5(359/1141)
46-55 years 28.9 (330/1141)
56-62 years 12.9 (148/1141)
more than 62 years 3.7 (42/1141)
Marital status

single 20.1 (230/1141)
relationship 19.2 (219/1141)
married 47.8 (545/1141)
divorced / widow 12.9 (147/1141)
Number of children

have no child 5.7 (65/1141)

1 child 32.6 (372/1141)
2 children 28.5 (325/1141)
more than 3 children 33.2 (379/1141)
Type of work

medical clerk 2.2 (25/1141)
assistant 10.4 (119/1141)
nurse 11.8 (135/1141)
doctor 3.1 (35/1141)
other health care worker 5.2 (60/1141)
swabber 2.7 (30/1141)
economical — technical workers 3.3 (38/1141)
social worker 26.3 (300/1141)
teacher 35.0 (399/1141)
Years spent with work
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1-12 months 7.1 (81/1141)

1-5 years 14.8 (169/1141)
6-10 years 14.5 (165/1141)
11-20 years 22.2 (253/1141)
21-30 years 22.0 (251/1141)
31-40 years 16.6 (190/1141)
more than 40 years 2.8 (32/1141)

Table 4. Baseline characteristics of the study population.

ANOVA analysis showed that neuropathic low back pain was associated with age over
62 (p = 0.035), having children > 2 (p = 0.005), being a social worker (p = 0.03), and having a
secondary employment (p = 0.014) (Table 6).

(N=1141)

%

Comorbidity

diabetes

5.8 (66/1141)

hypertension

24.4 (278/1141)

ischemic heart disease

14.1 (161/1141)

generalized pain

19.3 (220/1141)

history depression

3.4 (39/1141)

Dysfunctional attitudes

normal 28.9 (330/1141)
mild 57.7 (658/1141)
moderate 11.8 (135/1141)
severe 1.6 (18/1141)

Current depression

normal 39.8 (454/1141)
mild 48.3 (551/1141)
moderate 9.2 (105/1141)
severe 2.7 (31/1141)
Burnout

mild 18.6 (212/1141)
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moderate

775 (884/1141)

severe

3.9 (45/1141)

Table 5. Comorbidity, dysfunctional attitudes, depression and burnout in the study population.

Nociceptive pain | Unclear pain Neuropathic pain
N=511 N=366 N=264
Gender
Female 43.2 (221/511) 28.9 (106/366) 64.8 (171/264)
Male 56.8 (290/511) 71.1 (260/366) 35.2 (93/264)
Age
18-25 years 7.8 (40/511) 7.7 (28/366) 8.7 (23/264)
26-35 years 15.6 (80/511) 15.3 (56/366) 13.3 (35/264)
36-45 years 30.9 (158/511) 30.4 (111/366) 34.1 (90/264)
46-55 years 28.0 (143/511) 31.7 (116/366) 26.5 (70/264)
56-62 years 14.1 (72/511) 11.8 (43/366) 12.5(33/264)

more than 62 years

3.6 (18/511)

3.1 (11/366)

4.9 (13/264)*

Marital status

relationship 18.0 (92/511) 20.5 (75/366) 19.7 (52/264)
divorced / widow 24.1 (65/511) 11.8 (43/366) 14.8 (39/264)
Number of children

have no child 11.2 (57/511) 1.9 (7/366) 0.4 (1/264)

1 child 34.1 (174/511) 35.0 (128/366) 26.8 (71/264)
2 children 27.9 (143/511) 26.0 (95/366) 33.0 (87/264)*
more than 3 children 26.8 (137/511) 37.1 (136/366) 39.8 (105/264)*
Type of work

medical clerk 3.5 (18/511) 0.8 (3/366) 1.5 (4/264)
assistant 17.6 (90/511) 3.8 (14/366) 5.7 (15/264)
nurse 13.1 (67/511) 10.9 (40/366) 10.6 (28/264)
doctor 6.1 (31/511) 1.1 (4/366) 0.0 (0/264)
other health care worker 9.6 (49/511) 1.9 (7/366) 1.5 (4/264)
swabber 3.3(17/511) 1.6 (6/366) 2.7 (71264)
economical — technical 2.5 (9/366) 1.2 (3/264)
workers 5.1 (26/511)

social worker 12.5 (64/511) 29.2 (107/366) 48.8 (129/264)*
pedagogue 29.2 (149/511) 48.2 (176/366) 28.0 (74/264)
Years spent with work

1-12 months 9.0 (46/511) 5.7 (21/366) 5.3 (14/264)
1-5 years 15.9 (81/511) 13.9 (51/366) 14.0 (37/264)
6-10 years 15.7 (80/511) 13.4 (49/366) 13.6 (36/264)
11-20 years 18.2 (93/511) 26.8 (98/366) 23.5 (62/264)
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20.2 (74/366)

235 (62/264)

more than 40 years

2.5 (13/511)

21-30 years 22.5 (115/511)
31-40 years 16.2 (83/511) 16.7 3(61/366) 17.4 (46/264)
3.3 (12/366) 2.7 (7/264)

Secondary employment

No

87.3 (446/511)

88.8 (325/366)

83.3 (220/264)

Yes

12.7 (65/511)

11.2 (41/366)

16.7 (44/264)*

Table 6: Demographic factors associated with neuropathic low back pain, *p<0.05

Neuropathic low back pain was also associated with hypertension (p = 0.006), diabetes

(%, p < 0.001), history of depression (p = 0.014) and generalized pain (p = 0.044) based on

ANOVA analysis (Table 7).

Nociceptive pain Unclear pain Neuropathic pain
N=511 N=366 N=264
Depression
normal 40.5 (207/511) 42.3 (155/366) 34.8 (92/264)
mild 50.7 (259/511) 49.7 (182/366) 41.7 (110/264)
moderate 6.8 (35/511) 6.0 (22/366) 18.2 (48/264)*
severe 1.8 (10/1511) 2.0 (7/366) 5.3 (14/264)*

Dysfunctional attitudes

normal

45.6 (235/511)

20.5 (75/366)

7.6 (20/264)

mild 45.4 (232/511) 69.1 (253/366) 65.5 (173/264)
moderate 8.0 (41/511) 9.0 (33/366) 23.1 (61/264)*
severe 1.0 (36/511) 0.5 (5/366) 3.8 (10/264)*
Burnout

normal 20.2 (103/511) 21.6 (79/366) 11.4 (30/264)
moderate 78.3 (400/511) 75.5 (276/366) 78.8 (208/264)
severe 1.6 (8/511) 3.0 (11/366) 9.8 (26/264)
Comorbidity

diabetes 34.8 (23/66) 15 (22.7/66) 42.4 (28/66)*
hypertension 22.7 (63/278) 25.2 (70/278) 52.1 (145/278)*
ischemic heart disease 34.2 (55/161) 27.4 (44/161) 38.4 (62/161)
generalized pain 31.4 (69/220) 28.6 (63/220) 40.0 (88/220)*
depression 28.2 (11/39) 30.8 (12/39) 41.0 (16/39)*

Table 7. Association of neuropathic low back pain, depression, dysfunctional attitudes, burnout and

coorbidities.
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Moderate and severe depression as well as dysfunctional attitudes were also associated
with neuropathic low back pain (p < 0.05 in all cases) (Table 7). The presence of depression
and dysfunctional attitudes were also significantly associated with neuropathic low back pain
(R=0.38,p=0.004 and R =0.327, p < 0.001, respectively).

Severe burnout was also significantly associated with neuropathic low back pain (p =
0.012) (Table 7). There was a weak but significant association between the presence of any

burnout and neuropathic low back pain (R = 0.169, p < 0.001).

In a multivariate analysis including of all factors (demographic criteria, burnout,
depression, dysfunctional attitudes, comorbidity, etc.) neuropathic low back pain was
associated with age > 62 (OR = 3.981, p = 0.01), number of children > 2 (OR = 2.638, p =
0.003), job type (being social worker) (OR = 6.654, p < 0.001), burnout (OR = 2.577, p <
0.001), current depression (OR = 2.397, p < 0.001), and suffering from generalized pain (OR
=4.076, p< 0.001).

5.4. Discussion

This is the first study showing the association of burnout and neuropathic low back

pain in a large cohort of workers.

The rate of low back pain was more than 50% in our population which is slightly
above the estimated rates comparing to a previous study from Hungary (58). One in five low
back pain patients suffered from neuropathic pain and the rate of mixed pain (containing both
nociceptive and neuropathic components) was similar. This is in concordance with previous

findings, the rate of neuropathic low back pain varied from 16% to 55% (26).

In our survey neuropathic pain was associated with age, there was a 3.98-fold increase over
62, and living in a larger family (having children > 2) also has a 2.6-fold increase in
developing neuropathic low back pain. Job type (being a social worker) and secondary
employment were also strongly associated with this condition in a univariate analysis; being a
social worker has a six-fold increase of risk alone. In a Canadian study neuropathic pain was
associated with low income, unemployment, smoking, and being unmarried, which are
slightly similar to our findings (59). Social workers usually have lower income compared to

other participants of the study, and having secondary employment also reflects being involved
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circumstances. Interestingly, age, gender, marital status, and difficult working conditions also

were independent risk factors of burnout based on a recent meta-analysis (60).

We also found significant association among neuropathic low back pain, depression,
diabetes and hypertension. Hypertension and cardiovascular diseases have been previously
documented as being associated with neuropathic pain (59,61,62). Diabetes is the most
important risk factor of developing neuropathic pain, and this type of pain is also strongly
associated with mood disorders (63). However, a multivariate analysis could not confirm their

role as significant contributors.

Dysfunctional attitudes are usually associated with depression; however, they are
strongly related to burnout (64). Psychological, psychobehavioral and psychosocial factors
also play relevant role in pain perception; therefore, dysfunctional attitudes, depression,
burnout and neuropathic pain may share a common root as there is a strong association among

them in our study (65).

We also found a four-fold increase in the risk of developing neuropathic low back pain
among those suffering from generalized pain, which underlines the involvement of pain

perception pathways.

Based on our results, neuropathic low back pain shared similar risk factors and
consequences with burnout. Burnout was also a significant risk factor of neuropathic low back
pain, workers suffering from burnout has an approximately 2.5-fold risk to suffer from
neuropathic low back pain based on our results. The association can be bidirectional because
burnout is mainly due to chronic occupational stress and work overload can result in the
activation of the autonomic nervous system (ANS) and the hypothalamic-pituitary-adrenal
(HPA) axis (which results in overactivation of vital functions such as blood pressure or heart
rate), and this can be associated with low-grade inflammation, blood coagulation changes,
depression of the immune system, sleep disorders, and adoption of poor health behaviors,
such as overweight, smoking, excessive alcohol consumption and lack of physical activity.
This sympathetic hyperactivity and biochemical changes may play a role in the development

of neuropathic pain also (65-68).

Secondly, neuropathic pain, which is caused by a lesion or malfunction of the
somatosensory system is associated with imbalances between excitatory and inhibitory

somatosensory signaling, alterations in ion channels and variability of pain processing
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pathways. Imaging studies have confirmed altered activity of afferent and descending pain
pathways, as well as atrophy of different pain perception regions of the brain, which can result
in sympathetic overload leading to cardiovascular diseases and psychiatric symptoms. It is
supported by a Danish multicenter study, in which neuropathic pain was associated with

depression and unfavorable cardiovascular outcome (69).

In summary, this is the first study showing the association of burnout and neuropathic
low back pain, which is the most common cause of disability. Based on our results,
neuropathic low back pain and burnout share similar risk factors and consequences, which
raises the possibility of similar pathophysiology. We do not have a proper explanation to this
phenomenon, but the activation of sympaticoadrenal system leading to katecholamine

overload can probably be responsible for this association.

Finally, our article has some limitations. Although it was a prospective cross-sectional
study in nature including more than 1000 workers, it was not representative of burnout and
neuropathic pain neither in the general nor in the human services population. As it was a
paper-based survey, physical examination was not carried out (such as screening for
neuropathic pain in pending cases for example with DN4). We had no detailed medical
information about the previous diseases and medication of the included workers as well as
about the duration of low back pain and its treatment modalities. History of neuropathic low
back pain was also not recorded. The above-mentioned limitations may influence our

findings. Finally, follow-ups were not carried out.
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6. SUMMARY OF NEW RESULTS

Our study is the first comparing the effect different parameters on burnput among
social workers in Hungary. The vast majority of them suffered from moderate and a small,
but a significant proportion from severe burnout. Our work draws attention to the modifiable
and unmodifiable risk factors of burnout in this population, which may help in the

development of preventive strategies.

We have also conducted the first study showing the association of burnout and
neuropathic low back pain, which is the most common cause of disability. Based on our
results, neuropathic low back pain and burnout share similar risk factors and consequences,
which raises the possibility of similar pathophysiology. We do not have a proper explanation
to this phenomenon, but the activation of sympaticoadrenal system leading to katecholamine

overload can probably be responsible for this association.

29



7. PUBLICATIONS RELATED TO THE THESIS

8.1. Thesis-related publications

1. Mak K, Kapus K, Toth G, Hesszenberger D, Pohl M, Pusch G, Fejes E, Fehér G,
Tibold A. Neuropathic Low Back Pain and Burnout among Hungarian Workers. International
Journal of Environmental Research and Public Health. 2021; 18(5):2693. IF: 2,849

2. Mak K, Fejes E, Pohl M, Kolonics G, Téth G, Zadori I, Nemeskéri Z,
Hesszenberger D, Feher G, Tibold A. A kiégés eléforduldsa szocialis munkasok korében. Orv
Hetil. 2020; 161(44): 1894-1900. IF:: 0,497

3. Mak K, Fehér G, Gombos K, Pusch G, Koltai K, Bank G, Kosa G, Varjasi G,
Tibold A. A munkaképesség elbirasasanak lehetdségei: irodalmi attekintés. LAM 2019;29(8—
9):381-388.

8.2. Other publications

1. Fehér G, Nemeskéri Z, Pusch G, Zadori I, Bank G, Gurdan Z, Mészaros J, Mak K,
Tibold A, Komoly S. Kroénikus orofacialis fajdalmak. Orv Hetil. 2019;160(27):1047-1056. IF:
0,497

30



2. Feher G, Pohl M, Bank G, Mak K, Tibold A, Pusch G. Management of chronic
pain: Still a challenge for clinicians (editorial). Ed J Neurol. 2019;6:100013N06GF2019.

3. Fehér G, Pohl M, Kapus K, Gombos K, Pusch G, Mak K, Koltai K, Bank G, Kosa
G, Varjai G, Tibold A. Neuropathias fajdalom: fokuszban az amitriptylin. LAM
2019;29(11):503-510.

4. Bank G, Kapus K, Meszaros J, Mak K, Pohl M, Pusch G, Fejes E, Tibold A, Feher
G. Framingham Risk Stratification of Middle-Aged Migraineurs. Behav Neurol.
2020;2020:7351214. IF: 2,093

8. REFERENCES

1. Wilkinson H, Whittington R, Perry L, Eames C. Examining the relationship between
burnout and empathy in healthcare professionals: A systematic review. Burn Res. 2017;6:18-
29.

2. Demerouti E, Bakker AB, de Jonge J, Janssen PP, Schaufeli WB. Burnout and engagement
at work as a function of demands and control. Scand J Work Environ Health. 2001;27(4):279-
86.

3. Jovanovi¢ N, Podlesek A, Volpe U, Barrett E, Ferrari S, Rojnic Kuzman M, Wuyts P, Papp
S, Nawka A, Vaida A, Moscoso A, Andlauer O, Tateno M, Lydall G, Wong V, Rujevic J,
Platz Clausen N, Psaras R, Delic A, Losevich MA, Flegar S, Crépin P, Shmunk E, Kuvshinov
I, Loibl-Weill E, Beezhold J. Burnout syndrome among psychiatric trainees in 22 countries:
Risk increased by long working hours, lack of supervision, and psychiatry not being first
career choice. Eur Psychiatry. 2016;32:34-41.

4. Fekete S. Segitd foglalkozésok kockazatai. Helfer szindroma és burnout jelenség.

Psychiatr. Hung. 1991;6:17-29.

5. Pines A, Aronson E. Burnout: from Tedium of Professional Growth. New York: The Free
Press. 1981.

31



6. Jones JW. Preliminary Test Manual for the Staff Burnout Scale for Health Professionals.

London House Manag Consultants Inc. 1980.

7. Veress E. Megkiizdési potencial, diszfunkcionalis attitidok és burnout a pedagdgusok

korében. Vzdeladvanie, vyskum a metodologia, ISBN 978-80-971251-1-0

8. Salavecz G, Neculai K, Rozsa S, Kopp M. Az Erdfeszités-Jutalom Egyensulytalansag
Kérdéiv magyar valtozatdnak megbizhatdésaga ¢€s érvényessége. Mentalhigiéné és

Pszichoszomatika 2006;7(3):231-246.

9. Ocsovszky Z, Rafael B, Martos T, Csabai M, Bagyura Z, Sallay V, Merkely B. A tarsas
tdmogatas ¢s az egészséges ¢letmod Osszefliggései Orv Hetil. 2020;161(4):129-138.

10. Adam S, Nistor A, Nistor K, Cserhati Z, Mészaros V. A kiégés és a depresszio
diagnosztizalasanak eldsegitése demografiai és munkahelyi védo- és kockazati tényezdik

feltarasaval egészségiigyi szakdolgozok korében. Orv Hetil. 2015;156(32):1288-97.

11. Irinyi T, Németh A, Lampek K. Az egészségligyi szakdolgozok kiégettségének
Osszefiiggése az egészségiigyi ellatds soran kialakulé agresszidos cselekmények

gyakorisagaval és a munkahelyi konfliktussal. Mentalhig Pszichoszom. 2018;19:205-220.

12. Czeglédi E, Tandari-Kovacs M. A kiégés eléfordulasa és megeldzési lehetdségei apolok

korében. Orv Hetil. 2019;160:12-19.

13. Adam S, Mohos A, Kalabay L, Torzsa P. Potential correlates of burnout among general
practitioners and residents in Hungary: the significant role of gender, age, dependant care and
experience. BMC Fam Pract. 2018;19(1):193.

14. Salvagioni DAJ, Melanda FN, Mesas AE, Gonzalez AD, Gabani FL, Andrade SM.
Physical, psychological and occupational consequences of job burnout: A systematic review
of prospective studies. PLoS One. 2017;12(10):e0185781.

15. Torrance N, Ferguson JA, Afolabi E, Bennett MI, Serpell MG, Dunn KM, Smith BH.
Neuropathic pain in the community: more under-treated than refractory? Pain.
2013;154(5):690-699.

16. Deli G, Bosnyak E, Pusch G, Komoly S, Feher G. Diabetic neuropathies: diagnosis and
management. Neuroendocrinology. 2013;98(4):267-280.

32



17. Colloca L, Ludman T, Bouhassira D, Baron R, Dickenson AH, Yarnitsky D, Freeman R,
Truini A, Attal N, Finnerup NB, Eccleston C, Kalso E, Bennett DL, Dworkin RH, Raja SN.
Neuropathic pain. Nat Rev Dis Primers. 2017;3:17002.

18. Feher G, Pohl M, Bank G, Mak K, Tibold A, Pusch G. Management of chronic pain: Still
a challenge for clinicians. Edorium Journal of Neurology 2019;6:100013N06GF2019.

19. Fehér G, Nemeskéri Z, Pusch G, Zadori I, Bank G, Gurdan Z, Mészaros J, Mak K, Tibold
A, Komoly S. Kroénikus orofacialis fajdalmak. Orv Hetil. 2019;160(27):1047-1056.

20. Steingrimsdéttir OA 1, Landmark T, Macfarlane GJ, Nielsen CS. Defining chronic pain in
epidemiological studies: a systematic review and meta-analysis. Pain. 2017;158(11):2092-
2107.

21. Chenaf C, Delorme J, Delage N, Ardid D, Eschalier A, Authier N. Prevalence of chronic
pain with or without neuropathic characteristics in France using the capture-recapture method:
a population-based study. Pain. 2018;159(11):2394-2402.

22. French HP, Smart KM, Doyle F. Prevalence of neuropathic pain in knee or hip
osteoarthritis: A systematic review and meta-analysis. Semin Arthritis Rheum. 2017;47(1):1-
8.

23. Komoly S. Chronic pain and its consequences. Korszerti Kaleidoszkop 2017;3.

24. Fayaz A, Croft P, Langford RM, Donaldson LJ, Jones GT. Prevalence of chronic pain in
the UK: a systematic review and meta-analysis of population studies. BMJ Open.
2016;6(6):e010364.

25. Littlejohn GO, Guymer E. Chronic pain syndromes: Overlapping phenotypes with
common mechanisms. F1000Res 2019;8. pii: F1000 Faculty Rev-255.

26. Nijs J, Clark J, Malfliet A, Ickmans K, Voogt L, Don S, den Bandt H, Goubert D, Kregel
J, Coppieters I, Dankaerts W. In the spine or in the brain? Recent advances in pain
neuroscience applied in the intervention for low back pain. Clin Exp Rheumatol. 2017;35
Suppl 107(5):108-115.

27. Selvarajah D, Wilkinson ID, Maxwell M, Davies J, Sankar A, Boland E, Gandhi R,
Tracey |, Tesfaye S. Magnetic resonance neuroimaging study of brain structural differences in
diabetic peripheral neuropathy. Diabetes Care. 2014;37(6):1681-1688.

28. Takeda F, Ibaraki N, Yokoyama E, Miyake T, Ohida T. The relationship of job type to
burnout in social workers at social welfare offices. J Occup Health. 2005;47(2):119-25.

33



29. Wilson F. ldentifying, preventing, and addressing job burnout and vicarious burnout
for social work professionals. J Evid Inf Soc Work 2016;13:479-483.

30. Maslach C, Jackson SE. The measurement of experienced burn-out. J Occup Behav. 1981,
2:99-113.

31. Adam Sz, Mészaros V. A human szolgaltatd szektorban dolgozok kiégésének mérésére
szolgal6 Maslach Kiégés Leltar magyar valtozatdnak pszichometriai  jellemz6i  és

egészségligyi korreldtumai orvosok korében. Mentalhig Pszichoszom. 2012;13:127-144.

32. de Graaf LE, Roelofs J, Huibers MJ. Measuring dysfunctional attitudes in the
general population: the Dysfunctional Attitude Scale (form A) Revised. Cognit Ther Res.
2009; 33: 345-355.

33. Kopp M. (szerk.) Orvosi pszichologia. Semmelweis Orvostudomanyi Egyetem,

Magatartdstudomanyi Intézet, Budapest, 1994.

34. Beck AT, Ward CH, Mendelson M, Mock J, Erbaugh J. An inventory for measuring
depression. Arch Gen Psychiatry 1961;4:561-571.

35. Rozsa S, Szadoczky E, Fiiredi J. A Beck Depresszio Kérddiv roviditett valtozatanak
jellemz6i hazai mintan. Psychiatr Hung. 2001; 16: 384-402.

36. Siegrist J. Adverse health effects of high-effort/low-reward conditions. J Occup Health
Psychol. 1996;1:27-41.

37. Salavecz Gy, Neculai K, Rozsa S, Kopp M. Az Eréfeszités—Jutalom Egyensulytalansag
Kérdéiv magyar valtozatanak megbizhatosaga és érvényessége. Mentalhig Pszichoszom.
2006; 7: 231-246.

38. Caldwell RA, Pearson JL, Chin RJ. Stress-moderating effects: Social support in the
context of gender and locus of control. Person Soc Psychol Bull. 1987;13:5-17.

39. Kopp M, Skrabski A. (szerk.) Magyar lelkiallapot. Végeken Alapitvany, Budapest,
1992.

40. Kiss CSB, Laszlo E. A kiégés vizsgalata az idésgondozok és szocialis munkasok korében.

Erd Tars. 2016;14: 49-64.

41. Wilson F. ldentifying, Preventing, and Addressing Job Burnout and Vicarious Burnout for
Social Work Professionals. J Evid Inf Soc Work. 2016;13: 479-483.

42. Evans S, Huxley P, Gately C, et al. Mental health, burnout and job satisfaction among
mental health social workers in England and Wales. Br J Psychiatry. 2006;188: 75-80.
34



43. Kegye A, Zana A, Révay E, Hegediis K. A stilyos betegek ellatasanak igazi ara - az
egyiittérzésbol fakado faradtsag vagy elégedettség. Lege Artis Medicinae. 2015;25(03):129-
136.

44, Trinyi T, Nemeth A, Lampek K. Az egészségligyi szakdolgozok kiégettségének
Osszefliggése az egészségiigyi ellatas soran kialakulo agresszios cselekmények gyakorisagaval

¢s a munkahelyi konfliktussal. Mentalhig Pszichoszom 2018;9: 205-220.

45, Czeglédi E, Tandari-Kovacs M. A kiégés eldfordulasa és megeldzési lehetdségei apolok
korében. Orvosi Hetilap, 2019;160:12-109.

46. Noreoxe KB, Pedersen AF, Bro F, Vedsted P. Mental well-being and job satisfaction
among general practitioners: a nationwide cross-sectional survey in Denmark. BMC Fam
Pract. 2018;19(1):130.

47. Ishak W, Nikravesh R, Lederer S, Perry R, Ogunyemi D, Bernstein C. Burnout in medical
students: a systematic review. Clin Teach. 2013;10(4):242-5.

48. Tang L, Zhang F, Yin R, Fan Z. Effect of Interventions on Learning Burnout: A
Systematic Review and Meta-Analysis. Front Psychol. 2021;12:645662.

49. Kirkham R, Rumbold A, Hoon E, Stuart-Butler D, Moore V. Emotional labour and
aboriginal maternal infant care workers: The invisible load. Women Birth. 2018;31(2):110-
116. 50. Bourassa DB. Compassion fatigue and the adult protective services social worker. J
Gerontol Soc Work. 2009;52:215-229.

51. Huang SL, Li RH, Fang SY, et al. Work Hours and Difficulty in Leaving Work on Time
in Relation to Work-to-Family Conflict and Burnout Among Female Workers in Taiwan. Int J
Environ Res Public Health. 2020;17(2).

52. Kovacs M, Kovacs E, Hegedlis K. Az érzelmi munka és a kiégés Osszefliggései

egészségiigyi dolgozok kiilonb6zé csoportjaiban. Mentalhig Pszichoszom, 2012;13:219-241.

53. Mihalka M. A kiégésr6l — nemzetkozi €s hazai kutatasi kitekintés. Acta Sana 2015;10:7-
18. 54. Kim H, Ji J, Kao D. Burnout and physical health among social workers: A three-year
longitudinal study. Soc Work. 2011;56:258-268.

55. Malhi GS, Mann JJ. Depression. Lancet. 2018;392: 299-2312.

56. European Agency for Safety and Health at Work

https://osha.europa.eu/en/publications/literature reviews/calculating-the-cost-of-work-related-

stress-and-psychosocial-risks

35


https://osha.europa.eu/en/publications/literature_reviews/calculating-the-cost-of-work-related-stress-and-psychosocial-risks
https://osha.europa.eu/en/publications/literature_reviews/calculating-the-cost-of-work-related-stress-and-psychosocial-risks

57. Freynhagen R, Baron R, Gockel U, Tolle TR. painDETECT: a new screening
questionnaire to identify neuropathic components in patients with back pain. Curr Med Res
Opin. 2006;22(10):1911-20.

58. Horvath G, Koroknai G, Acs B, Than P, Illés T. Prevalence of low back pain and lumbar
spine degenerative disorders. Questionnaire survey and clinical-radiological analysis of a

representative Hungarian population. Int Orthop. 2010;34(8):1245-1249.

59. VanDenKerkhof EG, Mann EG, Torrance N, Smith BH, Johnson A, Gilron I. An
epidemiological study of neuropathic pain symptoms in Canadian adults. Pain Res Manag.
2015;17125.

60. Kesarwani V, Husaain ZG, George J. Prevalence and Factors Associated with Burnout
among Healthcare Professionals in India: A Systematic Review and Meta-Analysis. Indian J
Psychol Med. 2020;42(2):108-115.

61. Olsen RB, Bruehl S, Nielsen CS, Rosseland LA, Eggen AE, Stubhaug A. Hypertension
prevalence and diminished blood pressure-related hypoalgesia in individuals reporting chronic

pain in a general population: the Tromse study. Pain. 2013;154(2):257-262.

62. Cragg JJ, Noonan VK, Noreau L, Borisoff JF, Kramer JK. Neuropathic pain, depression,
and cardiovascular disease: a national multicenter study. Neuroepidemiology.
2015;44(3):130-137.

63. Dosenovic S, Dujmic A, Nujic D, Vuka I, Tintor G, Kadic AJ, Puljak L. Reasons and

factors associated with inconclusiveness of systematic reviews about interventions for
neuropathic pain. J Comp Eff Res. 2021;10(1):67-75.

64. Bianchi R, Verkuilen J, Brisson R, Schonfeld IS, Laurent E. Burnout and depression:

Label-related stigma, help-seeking, and syndrome overlap. Psychiatry Res. 2016;245:91-98.

65. de Souza JB, Grossmann E, Perissinotti DMN, de Oliveira Junior JO, da Fonseca PRB,
Posso IP. Prevalence of Chronic Pain, Treatments, Perception, and Interference on Life
Activities: Brazilian Population-Based Survey. Pain Res Manag. 2017;2017:4643830.

66. Dosenovic S, Jelicic Kadic A, Miljanovic M, Biocic M, Boric K, Cavar M, Markovina N,
Vucic K, Puljak L. Interventions for Neuropathic Pain: An Overview of Systematic Reviews.
Anesth Analg. 2017;125(2):643-652.

36



67. Danhof-Pont MB, van Veen T, Zitman FG. Biomarkers in burnout: a systematic review. J
Psychosom Res. 2011;70(6):505-24.

68. Melamed S, Shirom A, Toker S, Berliner S, Shapira I. Burnout and risk of cardiovascular
disease: evidence, possible causal paths, and promising research directions. Psychol Bull.
2006;132(3):327-53.

69. Savic I, Perski A, Osika W. MRI Shows that Exhaustion Syndrome Due to Chronic
Occupational Stress is Associated with Partially Reversible Cerebral Changes. Cereb Cortex.
2018;28(3):894-906.

37



