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ARTICLE INFO ABSTRACT

Keywords: Background: The role of occupational background in functional motor disorders (FMDs) remains poorly defined.
Occupation Controlled data using standardized occupational classifications and information on education level are limited.
Work Objective: To assess the association between occupational background and FMDs in working-age individuals and
Education to examine the role of education level in this relationship.
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Methods: We conducted a case—control study using data from the Italian Registry of Functional Motor Disorders.
Patients aged 30-65 years with available occupational information were included and compared with healthy
controls. Occupations were classified according to the 2021 Italian National Institute of Statistics classification.
Education level was expressed as years of schooling. Multivariable logistic regression models were used to assess
the association between occupational categories and FMD status after adjustment for age, sex, and years of
schooling.

Resuits: A total of 479 patients with FMDs and 252 healthy controls were included. Patients had fewer years of
schooling than controls, and the distribution of occupational categories differed between groups. In particular,
qualified professions in commercial activities and services, artisans and skilled workers, and machine operators
were more frequently represented among patients. In multivariable analysis, these occupational categories and
years of schooling remained independently associated with FMD status. Healthcare professions did not differ
between patients and controls.

Conclusions: Occupational background and education level were independently associated with FMDs in working-
age individuals. These findings support the view that occupational factors may be relevant as possible precipi-
tating or maintaining factors within the biopsychosocial model of FMDs, without implying a causal relationship.

1. Introduction

Functional motor disorders (FMDs) are a common presentation
within the spectrum of functional neurological disorders and represent a
frequent cause of disability in neurological practice. They are charac-
terized by abnormal movements or weakness diagnosed on the basis of
positive clinical signs, particularly internal inconsistency between
voluntary and automatic motor performance, rather than by exclusion of
other neurological disorders. Despite increasing recognition, the factors
associated with the occurrence and expression of FMDs remain incom-
pletely understood.

Current models emphasize the interaction between neurocognitive
mechanisms, attentional processes, and psychosocial factors in shaping
symptom expression [1,2]. Previous studies have explored demographic
and clinical characteristics of patients with FMDs, highlighting the
predominance of female sex, the frequent coexistence of psychiatric and
somatic comorbidities, and the relevance of contextual factors,
including psychosocial stressors, environmental influences, and occu-
pational exposures [3,4]. However, the role of occupational background
has received limited and inconsistent attention.

Employment-related factors have been discussed in the FMD litera-
ture mainly in relation to healthcare professions, based on the hypoth-
esis that exposure to illness models [5] or work-related stress might
increase vulnerability to functional symptoms. While some studies re-
ported a higher prevalence of healthcare workers among patients with
FMDs [6,7], other controlled investigations failed to confirm the asso-
ciation [8,9]. These discrepant findings suggest that the relationship
between occupation and FMDs may depend on study design, reference
population, and clinical setting.

Beyond healthcare employment, little is known about the broader
distribution of occupational categories in patients with FMDs. In
particular, the potential association between functional motor symp-
toms and occupations characterized by physical demands, or sustained
attention to bodily performance has not been systematically investi-
gated. Most available studies relied on descriptive data, heterogeneous
occupational classifications, or lacked appropriate control groups,
limiting the interpretability of their findings [10].

Education level represents an additional factor of interest, given its
close relationship with occupational trajectories and its potential role as
a proxy for cognitive and psychosocial resources. Data on education in
patients with FMDs are limited, and available findings suggest that
observed differences may vary depending on the reference population
and age range examined [3].

Large, well-characterized cohorts combined with appropriate control
groups are required to explore occupational patterns in FMDs using
standardized classifications. In this context, we conducted a case-
—control study comparing the distribution of occupational activities
between patients with FMDs and healthy controls matched for age range
and sex. Focusing on individuals of working age with functional motor

symptoms, we aimed to assess whether occupational background is
associated with the presence of FMDs and to clarify the role of education
level in this relationship.

2. Methods

Data were obtained from the Italian Registry of Functional Motor
Disorders (IRFMD), a multicenter initiative that includes 25 Italian
centers, managed by the Department of Neurosciences, Biomedicine and
Movement Sciences, University of Verona, and by the Italian Academy
for the Study of Parkinson's Disease and Other Movement Disorders
(Accademia LIMPE DISMOV RADAC project) and Fondazione LIMPE.
Approval was obtained from the Institutional Ethics Committee of the
Coordinating Centre (University of Verona, Azienda Ospedaliera Uni-
versitaria Integrata Verona, Prog. 1757CESC) and confirmed by the
Committees of each participating center. All patients were informed
about the nature of the study and gave their written consent to partic-
ipate. Data were collected between September 1, 2018 and August 2019,
involving the 410 FMD patients already described in other studies and
phase two of the IRFMD performed between January 1, 2020, and
December 31, 2022. The full methodology of IRFMD has been described
elsewhere [4].

In the original registry cohort (n = 860), occupational information
was available for 763 patients, while 97 patients were excluded because
this information was not available. Among patients with occupational
information, 479 individuals aged 30-65 years were included in the
present analysis, whereas 284 were excluded because they were outside
this predefined age range. This age range was selected to focus on
working-age individuals and to reduce the influence of ongoing educa-
tion and retirement.

Healthy controls were recruited among relatives of neurological
outpatients with conditions other than FMD and were not related to
FMD cases included in the study. Controls were frequency-matched to
cases by 5-year age stratum, sex, and referral center. Potential controls
were excluded if they had received treatment with drugs known to
induce movement disorders or were related to a case in the study. Both
cases and controls were unaware of the study hypothesis.

One section of the IRFMD examined patients' job. Patients were
asked about their main lifetime occupation (the occupation they per-
formed the longest throughout their life) and the information was
categorized according to the 2021 Classification of Occupation from the
Italian National Institute of Statistics (ISTAT) [Italian National Institute
of Statistics (ISTAT) - https://professioni.istat.it/sistemainformat
ivoprofessioni/cp/]. The classification of occupation 2021 (CP2021)
includes nine categories: legislators, entrepreneurs, and top manage-
ment (leadership class); intellectual, scientific, and highly specialized
professions; technical professions; executive office professions; qualified
professions in commercial activities and services; artisans, trades
workers and agricultural workers; machine operators and vehicle


https://professioni.istat.it/sistemainformativoprofessioni/cp/
https://professioni.istat.it/sistemainformativoprofessioni/cp/

T. Ercoli et al.

drivers; unskilled professions; and armed forces. Examples of occupa-
tions within these categories include managers and entrepreneurs in the
leadership class; teachers, lawyers, and engineers among intellectual
and highly specialized professions; nurses, accountants, and pro-
grammers among technical professions; secretaries and administrative
employees among executive office professions; sales and personal ser-
vice workers among qualified professions in commercial activities and
services; artisans and agricultural workers among artisans and trades
workers; drivers and machine operators among machine operators and
vehicle drivers; cleaners and warehouse workers among unskilled pro-
fessions; and police officers and firefighters among armed forces. In
addition, healthcare workers were considered as a separate category for
analytical purposes, including medical doctors, nurses, midwives, and
related health professions. Each patient was assigned to the corre-
sponding ISTAT category by a specialist in occupational medicine.

2.1. Statistical analysis

Statistical analyses were performed using SPSS statistical software
(version 25; IBM-SPSS, Armonk, NY, USA). Data were expressed as
mean =+ standard deviation for continuous variables and counts and
percentages for categorical variables. For group comparisons, we used
the unpaired t-test for continuous variables and the chi-squared test or
Fisher's test for categorical variables. Univariable and multivariable
logistic regression models compared occupational categories in patients
and controls. Odds ratios (ORs) and corresponding 95% confidence in-
tervals (CIs) were estimated using logistic regression models adjusted for
age and sex. Multivariable analysis included all study variables in the
initial model; thereafter, variables were iteratively removed based on p-
value significance and changes in ORs, resulting in a main-effects model.
Years of schooling were analyzed as a continuous variable. Significance
was set at the 0.05 level. Given the exploratory nature of the study and
the use of predefined occupational categories, no correction for multiple
comparisons was applied.

3. Results

Among patients enrolled in the IRFMD, 479 individuals aged 30-65
years with available occupational information were included in the
analysis, together with 252 healthy controls. FMD patients included 149
men and 330 women. Age at FMD onset was 44.5 + 10.5 years, while
mean disease duration was 5.2 + 7.2 years. With regard to body dis-
tribution of FMDs, 295 patients had involvement of the upper limb,
alone or associated to other body parts, whereas in the remaining 184
patients motor disturbances affected body parts other than the upper
limbs. Patients with and without upper limb involvement were similar
for the main demographic and clinical variables (data not shown).

Demographic and occupational characteristics of case and control
subjects are summarized in Table 1. Sex distribution did not differ be-
tween groups (p = 0.94). Patients with FMDs were younger and reported
fewer years of schooling than controls. The distribution of occupational
categories differed between groups. Executive office professions were
less frequent among patients with FMDs compared with controls. In
contrast, qualified professions in commercial activities and services
were more frequently represented among patients, as were artisans,
skilled workers and agricultural workers, and machine operators and
vehicle drivers. Healthcare professions did not differ significantly be-
tween patients and controls (Table 1).

On multivariable logistic regression analysis adjusted for age and
sex, the main effects model included years of schooling, qualified pro-
fessions in commercial activities and services, artisans, skilled workers
and agricultural workers, and machine operators and vehicle drivers
were independently associated with FMD status (Table 2). Because some
of the occupational categories associated with FMD may involve manual
or repetitive activities, we performed a secondary analysis according to
upper limb involvement to assess whether these associations were
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Table 1
Demographic and occupational characteristics of patients with functional motor
disorders and healthy controls.

FMD patients in Controls (n. P
working age 252)
(n.479)
Sex (Men/women) 149/330 79/173 0.94
Age, yrs, £SD 49.3 + 8.4 55+ 5.2 <0.0001
Schooling, yrs, +£SD 12 £3.7 13.2+3.3 <0.0001
Leadership class, n (%) 20 (4.2) 6 (2.4) 0.21
Intellectual, scientific, and 53 (11.1) 41 (16.3) 0.46
highly specialized
professions, n (%)
Technical professions, n (%) 34 (7.1) 25(9.9) 0.38
Executive office professions, n 101 (21.1) 87 (34.5) <0.001
(%)
Qualified professions in 73 (15.2) 19 (7.5) 0.003
commercial activities and
services, n (%)
Artisans, trades workers and 67 (14) 12 (4.8) <0.001
agricultural workers, n (%)
Machine operators and vehicle 13 (2.3) 1(0.4) 0.03
drivers, n (%)
Unskilled professions, n (%) 105 (21.9) 57 (22.6) 0.83
Armed forces, n (%) 13 (2.7) 4 (1.6) 0.11
Healthcare professions, n (%) 32 (6.7) 22 (8.7) 0.31

Table 2
Multivariable logistic regression analysis of occupational categories associated
with functional motor disorders.

Odds ratio 95% confidence P
(adjusted by age interval
and sex)
Years of schooling 0.91 0.8-0.9 <0.001
Qualified professions in 1.9 1.1-3.4 0.03
commercial activities and
services
Artisans, trades workers and 2.6 1.3-5.2 0.006
agricultural workers
Machine operators and 8.8 1.1-74.8 0.045

vehicle drivers

mainly driven by patients with upper limb symptoms. FMD patients with
and without upper limb involvement did not significantly differ for
frequency of qualified professions in commercial activities and services
(14.2% vs. 16.8%), artisans, trades workers and agricultural workers
(14.9% vs. 12.5%), and machine operators and vehicle drivers (2.4% vs.
3.3%).

4. Discussion

This case-control study suggests that occupational background may
be associated with FMDs in individuals of working age. On multivariable
analysis, occupational categories characterized by higher physical de-
mands and manual activity, including qualified professions in com-
mercial activities and services, artisans, trades workers and agricultural
workers, and machine operators and vehicle drivers, were significantly
more frequent among patients with FMDs, even after adjustment for
potentially confounding variables.

Current models of FMDs emphasize abnormal attentional focus on
bodily sensations and altered integration between expectations and
motor control within a predictive coding framework [1,2,11]. In this
model, symptom expression reflects an imbalance between top-down
predictions and bottom-up sensory signals, reinforced by attention and
emotional salience [11,12]. Occupations like qualified professions in
commercial activities and services, artisans, trades workers and agri-
cultural workers, as well as machine operators and vehicle drivers, may
require sustained motor performance, repetitive movements, and/or
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continuous monitoring of body position, thus increasing attentional
focus on motor output and bodily signals from several body parts [11].
In addition, physically demanding occupations may be associated with
chronic or recurrent pain and with minor work-related injuries, which
may further increase attention to bodily sensations and contribute to
symptom expression in susceptible individuals. Accordingly, occupation
activities that were significantly associated to FMDs were similarly
frequent in patients with and without upper limb involvement. In this
context, occupational demands may potentially strengthen maladaptive
predictive models in susceptible individuals, and be therefore relevant
to symptom expression, without implying a causal role.

Healthcare professions were not significantly associated with FMDs
in this study. This finding is in line with controlled investigations that
did not confirm an over-representation of healthcare workers among
patients with functional motor disorders [8,9]. Variability across studies
may be related to differences in study design, selection of control groups,
and sociodemographic characteristics of the populations examined [7].

Education level differed between patients with FMDs and healthy
controls and was independently associated with case status. Adjustment
for education level did not eliminate the observed occupational associ-
ations, indicating that education level and occupational background
reflect partially distinct characteristics. A previous IRFMD-based study
reported a higher proportion of secondary and tertiary education levels
in patients with FMDs compared with the Italian general population [4].
In the present study, which included working-age individuals, patients
with FMDs had fewer years of schooling than controls. Taken together,
these findings suggest that education level in FMD may vary according
to the reference population and age range considered.

This study has limitations. First, the case-control design does not
allow conclusions about temporal relationships between occupational
background and the onset of FMDs. Occupational data referred to the
main lifetime occupation, defined as the job performed for the longest
period. Therefore, we could not establish whether this occupation
coincided with that performed at FMD onset, and information on the
duration of employment was not available. Moreover, information on
full-time or part-time employment, temporary or permanent disability,
and changes in work activity after symptom onset was not systematically
collected. Although analyses were adjusted for age and sex, residual
confounding cannot be excluded. In particular, information on urban
versus rural residence, socioeconomic status, and local occupational
opportunities was not available, although these factors may influence
both education level and occupational trajectories. In addition, healthy
controls were recruited among relatives of neurological outpatients and
may not fully represent the general population. Finally, as occupational
structures and job distribution may vary across countries, the general-
izability of our findings outside the Italian context may be limited.

In conclusion, occupational background was associated with FMDs in
working-age individuals, independently of age, sex, and years of
schooling. Within the biopsychosocial model of FMDs, these findings
suggest that occupational factors may be relevant to the clinical mani-
festation of FMDs, possibly as precipitating or maintaining factors,
without implying a causal role.
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