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Abstract.
BACKGROUND: Work-related musculoskeletal disorders (WMSDs) affect physical therapists with loss of health status
and social costs. MSD is a relevant problem in upper limb extremities, especially when associated with manual techniques.
OBJECTIVE: The study aims to investigate the prevalence and risk factors associated with thumb pain in Italian physio-
therapists who perform manual therapy.
METHODS: A self-administered questionnaire was sent by email, exploring demographics, thumb mobility, job, thumb
pain, manual techniques, aggravating factors, management strategies and consequences of thumb pain.
RESULTS: The survey was sent to 523 manual therapists, 219 of which fully completed it. 49.3% of respondents experienced
thumb pain at least once in the previous 12 months and 70.8% at least once in their lifetime. Statistically significant associations
suggest that within 12 months manual therapists with more than 5 years of experience are less likely to report thumb pain
(6–10 years of work: OR = 0.408, 95%CI: 0.215–0.775; 11–20 years of work: OR = 0.346, 95%CI: 0.139–0.859), whereas
those who performs trigger point pressure release (OR = 1.832, 95%CI: 1.005–3.340), trigger point ischemic compression
(OR = 2.999, 95%CI: 1.184–7.597) and fascial neuro-connective manipulation (OR = 3.086, 95%CI: 1.346–7.077) are more
likely to experience it. In terms of lifetime prevalence, female manual therapists and those who perform trigger point ischemic
compression are more likely to suffer from thumb pain (females: OR = 2.569, 95%CI: 1.339–4.930; trigger point ischemic
compression: OR = 2.878, 95%CI: 1.319–6.281).
CONCLUSIONS: Special attention should be paid to prevention during manual skills training, since inexperience exposes
manual therapist to a higher risk of developing thumb pain.

Keywords: Physical therapists, upper extremity, occupational injuries, cumulative trauma disorders, physical therapy
modalities

1. Introduction

The World Health Organisation (WHO) considers
work-related musculoskeletal disorders (WMSDs)
as all musculoskeletal disorders that are induced
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or aggravated by work and the circumstances of
its performance [1]. This definition considers both
chronic and acute problems, with or without a
cause-effect relationship. Regardless of the challenge
in coming to a comprehensive definition, WMSD
have a high impact on society, in terms of loss of
health status and social costs, as the International
Labour Organization (ILO) statistics and databases
show [2].
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The economic impact on businesses and social
costs borne by European countries because of
WMSDs are a cause of concern due to their extent.
Even though the European Agency for Safety and
Health at Work (EU-OSHA) finds it difficult to
assess and compare WMSD costs, some studies have
estimated the cost of work-related upper-limb mus-
culoskeletal disorders (WRULDs) between 0.5% and
2% of Gross National Product (GNP) [1]. Despite
the enormous cost for society, WRULD prevention
is a recent branch of research, mostly focused on
office workers [3, 4]. As a result, WRULD prevention
among healthcare workers is not widely investigated
[3, 4].

Most physical therapists’ WMSDs are located in
upper limb extremities [5–18]. Percentages seem to
be higher when related to an extensive use of man-
ual techniques [5, 7, 8, 11, 14, 16, 18]. This finding
prompted a study on physical therapists to thoroughly
examine work-related wrist/hand area complaints.
In terms of on thumb pain, the reported one-year
prevalence ranges from 11.1% to 83% [7, 10, 12,
14, 19, 20].

There were no prior studies investigating preva-
lence and risk factors associated with thumb pain in
Italian physiotherapists who perform manual therapy.
Moreover, Master’s degree recognized by Inter-
national Federation of Orthopaedic Manipulative
Physical Therapists (IFOMPT) in Italy is a relatively
new branch of specialisation (beginning in 2003)
[21, 22].

The aim of this study was to analyse associa-
tions between demographic information [5, 7, 20, 23],
work setting and habits [6, 7, 13, 14, 17, 18, 23], per-
formance of manual techniques [5, 7, 8, 11, 14, 16,
18, 20, 23] and strategies to cope with pain and dis-
ability [7, 8, 10, 19, 20] due to thumb pain, in order
to support or reject previous conflicting findings.

2. Methods

2.1. Procedure

This observational study was designed as a web-
based cross-sectional survey, as per the Checklist
for Reporting Results of Internet E-Surveys (CHER-
RIES) guidelines [24].

Factors investigated in former studies were taken
into consideration to draw up the questionnaire, but
every item was originally conceived in Italian, con-
sidering the participants’ origin [5, 10, 14, 19, 23, 24].

At the beginning, face and content validity of the
questionnaire were made: 10 manual physical ther-
apists (reference sample), who met the inclusion
criteria described in the following paragraph, were
requested to answer the survey to test comprehen-
sion and interpretation of questions. After positive
feedback, to determine the reliability of the survey
responses, the same 10 manual physical therapists
completed the questionnaire again two weeks later.
Test-retest percentage of agreement was calculated
and found to average 97% (90%–100% range). The
area of the questionnaire most susceptible to discrep-
ancy was the demographics section (notably height
and weight reports). These 10 respondents were then
excluded from the next steps of the study.

A brief introduction and the link to the online form
of the self-administered questionnaire were sent by
email to each participant early in February 2013,
along with a link for informed consent. Google Forms
was used to create the survey. After 2 months, in
order to avoid double responses, as per CHERRIES
guidelines, a reminder with the same structure as
the first email was electronically sent to all partici-
pants, encouraging those who already completed the
survey not to answer again. Data were automati-
cally and anonymously collected by the program until
the beginning of June 2013 (timeframe of 4 months
altogether) in an electronic database (Excel spread-
sheet), and only the project manager could access the
information. Anonymity was granted by associating
a numeric code to each reply received.

2.2. Participants

Because one of the aims of the study was to iden-
tify which manual techniques represent a risk factor
in the development of thumb pain, participants were
recruited among Italian physiotherapists with a Mas-
ter’s Degree recognized by IFOMPT (International
Federation of Orthopaedic Manipulative Physical
Therapists) [21, 22]. This choice ensured a relatively
homogeneous educational background of the partic-
ipants and widespread knowledge and application
of various manual techniques from such educational
background. The total number of participants was
523.

2.3. Instrumentation

The survey was 2-webpage long taking up about
10–15 minutes to be completed. The questionnaire
was composed of 24 closed-ended questions. They
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were organised into 8 main areas: Demographics (5
questions about sex, age, handedness, weight and
height), thumb mobility (2 questions about presence
of hypermobility of thumb and joints involved in
hypermobility), job (5 questions about years of work
experience, current work setting, current work area,
working hours per day, working days per week),
thumb pain (6 questions about lifetime prevalence,
lifetime side of pain, lifetime pain intensity, one-
year prevalence, one-year side of pain, one-year pain
intensity), manual techniques (2 questions about the
kind of manual techniques regularly performed and
manual techniques causing pain), aggravating fac-
tors and management strategies used to deal with
pain (3 questions about aggravating circumstances,
management strategies used to deal with pain and of
electro-physical therapy effectiveness) and 1 ques-
tion about consequences of thumb pain. In particular,
in the last question respondents were asked to state
if their thumb pain caused impairment of Activ-
ity of Daily Living and of Instrumental Activity of
Daily Living (ADL/IADL) [27, 26], sports, work or
prompted them to change job.

The participants indicated painful manual tech-
niques only if they stated that they perform at least
one manual technique listed, and they had to indicate
which electro-physical agents significantly improved
symptoms if they stated that they sought for electro-
physical therapies as strategy to deal with pain
(adaptive questions).

No previous literature findings investigated fre-
quency of use or effectiveness of electro-physical
agents for thumb pain relief: This was the only item
not based on questions retrieved in former studies.

The complete form of the survey, translated into
English, is provided in Appendix 1.

2.4. Data analysis and statistics

The baseline demographic and clinical character-
istics were summarized as count and percentage (%),
mean with standard deviation (SD), range [R], or
median with interquartile range (25–75 percentiles).

Chi square test or Fisher’s exact test was carried
out to compare categorical variables, in particular to
evaluate any association between presence/absence
of pain and categorical demographic or clinical
characteristics.

Statistically significant variables at univariate anal-
ysis were fitted in a forward stepwise (conditional)
logistic regression model to determine if the presence
of pain was associated with other characteristics, with

adjustment for potential confounding factors such as
age and sex.

A multivariate analysis was applied to determine
which characteristics were associated with the pres-
ence of pain.

For variables statistically associated with pain,
differences in NRS score (median values) were
explored by using the non-parametric Mann-Whitney
or Kruskal-Wallis tests.

Data were expressed as Odds Ratio (OR) and 95%
Confidence Interval (CI).

Statistical analysis was computed using Statistical
Package for Social Science (SPSS version 20, IBM,
USA).

All statistical tests were two-sided and the signifi-
cance level (alpha error) was set at 0.05.

3. Results

3.1. Sample demographics and thumb mobility

The questionnaire was sent to 523 manual thera-
pists, 224 of which responded, with a response rate
of 42.8%. Due to incomplete data, 5 questionnaires
were excluded (n = 219).

Most respondents were male (58.9%), mostly
between 21 and 30 years old (60.3%). The sex of
respondents closely reflected the composition of the
whole sample of physiotherapists with the Mas-
ter’s degree in manual therapy in Italy in the past
9 years (generally speaking 59.3% males and 40.7%
females). The dominant limb was the right one in
93.6% of cases. The normal range of body mass index
(BMI from 18.5 to 24.9) was the most represented
(76.3% of the sample).

In terms of thumb mobility, self-assessed hyper-
mobility, without distinction as to one or both hands,
was declared mostly in metacarpophalangeal joint
(42.7%) by 34.2% of respondents.

A complete overview of demographic and thumb
mobility data is available in Fig. 1.

3.2. Job characteristics and manual techniques

42.0% of respondents started to work recently,
between 0 and 5 years ago, and 38.4% between 6
and 10 years ago. In almost all cases (95.9%) one of
the current working areas was orthopaedics. Manual
therapists who worked at private outpatient clinics
were 65.8%, followed by 34.7% working in private
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Fig. 1. Summary of demographics, thumb mobility and job characteristics of the sample (n = 219).

inpatient clinics. Respondents worked an average of
40.31 (SD = 11.36) hours a week (range: 8–81). Fig-
ure 1 summarizes all job characteristics.

More commonly practiced manual techniques
were: Traction (86.8%), trigger point ischemic
compression (84.9%), central posterior-anterior
mobilization (84.0%), unilateral posterior-anterior
mobilization (78.5%) and massage (65.8%). The
use of trigger point ischemic compression technique
caused pain in 59.7% of cases, followed by trigger
point pressure release (46.9%) and massage (36.8%).
See Fig. 2 for more information.

3.3. Thumb pain

49.3% (n = 108) of respondents experienced
thumb pain at least once in the last 12 months (one-
year prevalence), 55.6% (60/108) of which in the
right hand, 36.1% (39/108) in both and 8.3% (9/108)
in the left one. Lifetime prevalence, i.e. pain experi-
enced at least once in the entire life, of thumb pain,
was 70.8% (n = 155), 55.5% (86/155) of which on
the right hand, 38.1% (59/155) on both and 6.4%
(10/155) on the left one. Numeric Rating Scale (NRS)

was chosen to assess pain intensity in the survey.
The average rating of thumb pain referred to one-
year prevalence was 4.27 (SD 1.99). The mean NRS
value experienced during the entire career was 4.13
(SD 1.9).

Respondents who experienced thumb pain
reported consequences in the private sphere and
working environment. Looking at one-year pain
prevalence, impairment of Activity of Daily Liv-
ing and of Instrumental Activity of Daily Living
(ADL/IADL) were stated in 9.3% (10/108) of cases
followed by 5.6% (6/108) temporary suspension of
work, 4.6% (5/108) career change and 2.8% (3/108)
impairment/temporary suspension of sport. As far
as pain is concerned, impairment of ADL / IADL
was stated in 9% (14/155) of cases, followed by
5.2% (8/155) temporary suspension of work, 4.5%
(7/155) career change and 2.6% (4/155) impair-
ment/temporary suspension of sport. IT should be
noted that more than one answer was allowed in this
section of the questionnaire.

Aggravating factors for therapists that experienced
pain in the last year were continuing to work with a
sore thumb (66.7%), followed by working in the same
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Fig. 2. Performed and painful manual techniques: compared percentages. PA = postero-anterior; HVLA = high velocity low amplitude.

position for long periods (64.8%). Their management
strategies were: Altering practice techniques (69.4%)
and changing position frequently (57.4%). Electro-
physical agents were used as treatment to manage
pain in 20.4% (22/108) of cases, and a substantial
improvement was perceived mainly when using laser
therapy (14 out of 22).

Aggravating factors and the implementation of
pain management strategies to deal with pain were
also explored among those who experienced thumb
pain at least once in the entire career. The most
remarkable aggravating factor was working in the
same position for long periods (65.2%) followed by
continuing to work with a sore thumb (61.9%). The
most common pain management strategies used to
deal with lifetime pain were altering practice tech-
niques (71.0%) and changing position frequently
(54.2%). Electro physical agents were used as treat-
ment to manage pain only in 18.7% (29/155) of cases
and a subjective substantial improvement was per-
ceived mainly when using laser therapy (19 out of
29). Table 1 shows a summary of aggravating factors
and management strategies.

3.4. Pain association with demographics, thumb
mobility and job characteristics

Considering one-year prevalence of thumb pain, a
statistically significant association was found with the
experience of physical therapists, quantified in num-
ber of years of work (p = 0.035), and further analysis
of the association between years of work and differ-
ences in NRS yielded a positive result (p = 0.013).
Those who had been working for 11 to 20 years
reported higher intensity of pain (median: NRS 5.50;
range: 3.00–6.25), followed by those who had been
working for 6 to 10 years (median: NRS 5.00; range:
4.00–6.00), then others (for 0 to 5 years, median:
NRS 4.00; range: 2.00–5.00; for more than 20 years,
median: NRS 4.00; range: 2.00–7.00).

No significant association between demographics,
thumb mobility and job characteristics to lifetime
prevalence of thumb pain was found at multivariate
analysis.

Further information on significant association with
differences in NRS is provided in Table 2. Associa-
tions not reported in Table 2 were not significant.
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Table 1
Aggravating factors and management strategies

Last year Lifetime

Aggravating circumstances∗ Working in the same position for long periods 70 (64.8%) 101 (65.2%)
Continuing to work when the thumb is painful 72 (66.7%) 96 (61.9%)
Adjustable massage table/bed unavailable 38 (35.2%) 50 (32.3%)
Psychological distress/High job demands 13 (12.0%) 22 (14.2%)

Management strategies∗ Altering practice techniques 75 (69.4%) 110 (71.0%)
Changing position frequently 62 (57.4%) 84 (54.2%)
Performing stretching before treatment 34 (31.5%) 43 (27.7%)
Introducing breaks into the work schedule 30 (27.8%) 39 (25.2%)
Functional taping 23 (21.3%) 29 (18.7%)
Electrophysical therapies 22 (20.4%) 29 (18.7%)
Seeking intervention from a physical therapist colleague 11 (10.2%) 16 (10.3%)
Static splinting or bracing 6 (5.6%) 10 (6.5%)
Reducing working hours or hours on patients 8 (7.4%) 9 (5.8%)
Medications 1 (0.9%) 4 (2.6%)
Joint/soft tissue injection 1 (0.9%) 1 (0.6%)
Seeking intervention from a medical specialist 0 (0.0%) 0 (0.0%)

Electrophysical therapies
which substantially

improved symptoms∗,§

Laser therapy 14 (63.6%) 19 (65.5%)
Tecar therapy 8 (36.4%) 9 (31.0%)
Therapeutic ultrasound 3 (13.6%) 7 (24.1%)
Electrotherapy 0 (0.0%) 0 (0.0%)
Magnetic therapy 0 (0.0%) 0 (0.0%)

∗Multiple answers allowed. §Among those who reported using electro-physical therapies as management strategy. Results are
expressed as count (percentage frequency).

Table 2
Summary of differences in pain measured by Numerical Rating Scale (expressed as median NRS 25th – 75th percentile, p value) of

investigated factors significantly associated with thumb pain in the last year and in lifetime

Last year Lifetime

Age 21–30 y/o n.s 0.34 n.i.
31–40 y/o
Over 40 y/o

Sex Males n.i. n.s 0.50
Females

Job factor 0–5 years of work 4.00 (2.00–5.00) 0.013∗ n.i.
6–10 years of work 5.00 (4.00–6.00)
11–20 years of work 5.50 (3.00–6.25)
Over 20 years of work 4.00 (2.00–7.00)

Manual techniques Trigger point ischemic compression
(vs not performed)

No 6.00 (3.50–7.50) 0.05∗ n.s 0.14
Yes 4.00 (3.00–5.25)

Trigger point pressure release (vs not
performed)

No n.s 0.81 n.i.
Yes

Fascial neuroconnective
manipulation

No n.s 0.06 n.i.

(vs not performed) Yes

Management strategies
to deal with pain

Electrophysical therapies No 4.00 (2.00–5.00) 0.007∗ 4.00 (2.00–5.00) 0.003∗
Yes 5.00 (4.00–7.00) 5.00 (4.00–7.00)

Reducing working hours or hours on
patients

No n.i. 4.00 (3.00–5.00) 0.001∗
Yes 7.00 (5.50–8.00)

Functional taping No n.i. 4.00 (2.00–5.00) 0.039∗
Yes 4.00 (4.00–6.00)

Consequences of pain ADL/IADL impairment No 4.00 (3.00–5.50) 0.015∗ 4.00 (2.50–5.00) <0.001∗
Yes 6.00 (4.50–8.00) 6.50 (5.00–7.25)

Temporary suspension of work No n.i. 4.00 (3.00–5.00) 0.001∗
Yes 7.00 (5.00–7.75)

∗ = statistically significant; n.s. = not significant; n.i. = not investigated.
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3.5. Pain association with manual techniques

One-year prevalence of thumb pain was associated
with performing trigger point ischemic compression
(p = 0.006). NRS were significantly higher (p = 0.05)
in those who did not perform trigger point ischemic
compression (median: NRS 6.00; range: 3.50–7.50)
than in those who practised it (median: NRS 4.00;
range: 3.00–5.25).

In terms of lifetime prevalence of thumb pain, no
statistically significant association was found at mul-
tivariate analysis.

The complete set of data about significant associa-
tions with differences in NRS is available in Table 2.

3.6. Pain association with aggravating factors
and management strategies

No aggravating circumstance were found to be
associated with differences in NRS, either in one-year
pain prevalence or in lifetime pain prevalence.

In the last 12 months physical therapists were more
likely to decide for electro-physical therapies as a
management strategy when NRS was significantly
higher (p = 0.007).

Considering the entire career, respondents were
more likely to opt for a reduction in the number of
working hours or hours on patients (p = 0.001), for
functional taping (p = 0.039) and for electro-physical
therapies (p = 0.003), when NRS was found to be
significantly higher.

Table 2 shows significant associations between
differences in NRS and aggravating factors and man-
agement strategies.

3.7. Consequences of thumb pain

Analysing the last 12 months, a statistically signif-
icant difference in NRS was detected regarding the
impairment of ADL / IADL (p = 0.015). In particular,
median NRS was 6.00 (range: 4.50–8.00) for those
who reported an impairment of ADL / IADL; for the
others NRS was 4.00 (range: 3.00–5.50).

In terms of lifetime prevalence, a statistically sig-
nificant difference in NRS was detected regarding
the impairment of ADL / IADL (p < 0.001), and also
regarding a leave of absence from work (p = 0.001).
NRS was 6.50 (range: 5.00–7.25) for those who
reported an impairment of ADL / IADL; for the others
NRS was 4.00 (range: 2.50–5.00). Median NRS was
7.00 (range: (5.00–7.75) in those who opted to tem-

porarily stop working and 4.00 (range: 3.00–5.00) in
those who did not stop because of pain.

An overview of significant data is available in
Table 2.

3.8. Protective and risk factors

Multivariate analysis performed on thumb pain
experienced in the last year (as a dependent variable)
showed some significant associations. In particu-
lar, physical therapists that had been working for
6 to 20 years were 60% less likely to develop
thumb pain than colleagues who had been work-
ing for less than 5 years (6–10 years of work:
OR = 0.408, 95%CI: 0.215–0.775, p = 0.006; 11–20
years of work: OR = 0.346, 95%CI: 0.139–0.859,
p = 0.022). No difference in probability to have thumb
pain resulted between professionals who had been
working for less than 5 years and physiotherapists
who had been working for more than 20 years.
The risk of having pain was up to three times
higher in physiotherapists who practice trigger point
pressure release (OR 1.832, 95%CI: 1.005–3.340,
p = 0.048), trigger point ischemic compression (OR
2.999, 95%CI: 1.184–7.597, p = 0.021) and fascial
neuro-connective manipulation (OR 3.086, 95%CI:
1.346–7.077, p = 0.008).

The results from multivariate logistic model
showed that, considering entire career as a dependent
variable, significant risk factors that lead to thumb
pain are sex and trigger point ischemic compression.
Females had 2.6 greater risk than males of devel-
oping thumb pain (OR 2.569, 95%CI: 1.339–4.930,
p = 0.005). Furthermore, physiotherapists who per-
form trigger point ischemic compression are almost
three times more likely to have pain rather than sub-
jects that do not use this technique (OR 2.878, 95%CI:
1.319–6.281, p = 0.008).

Further information is provided in Table 3.

4. Discussion

4.1. Thumb pain prevalence

The sample size of the present study was in line
with previous ones in this area [7–9, 12–15, 19, 20].
The present study showed that thumb pain is a dis-
order that highly affects Italian physiotherapists who
perform manual therapy with a lifetime prevalence
of 70.8%, comparable with 65% prevalence under-
lined by McMahon et al., 2006 [23] in a sample of
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Table 3
Multivariate logistic regression: risk and protective factors in the development of thumb pain in the last year and in lifetime

Dependent variable: Dependent variable:
thumb pain in the last year thumb pain in lifetime

Protective factors 6–10 years of work (vs 0–5 years) 0.408 (0.215–0.775) 0.006∗ n.i.
11–20 years of work (vs 0–5 years) 0.346 (0.139–0.859) 0.022∗ n.i.

Risk factors Trigger point ischemic compression
(vs not performed)

2.999 (1.184–7.597) 0.021∗ 2.878 (1.319–6.281) 0.008∗

Trigger point pressure release (vs not
performed)

1.832 (1.005–3.340) 0.048∗ n.i.

Fascial neuroconnective
manipulation (vs not performed)

3.086 (1.346–7.077) 0.008∗ n.i.

Sex (vs male) n.i. 2.569 (1.339–4.930) 0.005∗
∗ = statistically significant; n.i. = not investigated. Results are expressed as Odds Ratio (95% Confidence Interval), p value.

Australian physiotherapists, and with one-year preva-
lence of 49.3%, slightly greater than previous findings
[7, 14, 20].

The average intensity of pain referred to one-year
prevalence, measured by Numerical Rating Scale
(NRS), was of moderate severity (4.27; SD 1.99),
very close to the score of 3.75 (SD 1.9) obtained in a
survey [19] that used another 11-point scale (Visual
Analogue Scale) to measure thumb pain.

4.2. Demographics, thumb mobility and pain

Younger physical therapists seems to suffer of
thumb pain more often over a period of 12 months
(68.5%), probably as consequence of less experience
in dosing force or positioning hands and fingers while
they perform manual techniques. This result confirms
previous findings [7] and should be interpreted as a
suggestion to be more careful during the teaching
and learning process of manual techniques, to prevent
musculoskeletal disorders possibly related to them.

Thumb pain experienced at least once in the entire
career is strongly associated with sex (p = 0.005).
Indeed, multivariate analysis showed that females
were 2.6 times more at risk of developing thumb
pain in their career than males. The results from
this study seems to be in contrast with other studies
according to which males are 1.5 to 2.2 times more
likely to develop thumb pain [7, 23]. Previous find-
ings were explained stating that males are more at risk
because they perform manual techniques more often
than females [7]. Our study does not seem to cor-
roborate this. A possible explanation of the different
results could come from the different composition of
the sample. In this study all participants, both males
and females, are specialised in manual therapy, there-
fore it can be assumed that both sexes use the same
amount of the same manual techniques. Number and

type of techniques being equal, the incidence of pain
work-related musculoskeletal disorders [5, 12, 13,
15] in females seems to be higher due a less resistant
physical structure.

Moreover some authors suggested that females are
more at risk of developing thumb pain because of a
more prevailing general hypermobility [28], but no
strong association between hypermobility and mus-
culoskeletal pain has yet been demonstrated [29].

Contrary to previous ones, the present study [20,
23, 28], has not shown any statistically significant
association of thumb pain with BMI, handedness
or joint hypermobility. Even if in one former
study the self-assessment of joint hypermobility
was considered acceptable [23], reliability of this
measurement across many therapists may be poor,
because the question might be interpreted differ-
ently by each professional. So caution is needed in
drawing conclusions about this specific item of the
questionnaire.

4.3. Job factors and pain

Years of work experience were significantly asso-
ciated with thumb pain. In particular, those who had
been working for fewer years reported thumb pain
more frequently in the last 12 months (p = 0.035).
Multivariate analysis showed that physical therapists
who had been working from 6 to 20 years were 60%
less likely to develop thumb pain than profession-
als who had been working for less than 5 years or
more than 20. This could be explained assuming
that more experienced physiotherapists have prob-
ably refined their practice technique and adopted
ergonomic body position more regularly, reducing
exposition to overloading in thumb joints. Indeed
recent researches have outlined that younger phys-
iotherapists are not trained enough about ergonomics
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[30] and that an interdisciplinary approach in teach-
ing this subject may improve results [31].

Between 6 and 20 years of work, pain intensity
seems to be positively correlated to the number of
years of work and those who had been working from
11 to 20 years experienced more pain (median: NRS
5.50; range: 3.00–6.25), followed by those who had
been working from 6 to 10 years (median: NRS 5.00;
range: 4.00–6.00). The increase in median pain inten-
sity can be related to the aging process of the articular
complex (bones, cartilages and soft tissues), that con-
tribute to inflammation [32, 33], possibly caused by
minor injuries, like accidental sprains or strains due to
inability to stabilise the joints of the thumb when per-
forming manual techniques [23]. Reduction in pain
intensity after 20 years of work may be due to bet-
ter technical skills, fewer hours spent on patients
and/or decreased use of manual techniques to prevent
pain onset. No previous studies about physiothera-
pists found any significant association between job
experience and thumb pain.

Instead, previous studies found an association
between work setting, work area and thumb pain. In
particular, private practice and outpatient clinics are
related to higher prevalence of thumb pain [7, 10,
14, 23], and risk of developing it is reported to be
2.8 times in those who work in private practice [7]
and 3.2 times in professionals working in outpatient
orthopaedic clinics [23].

4.4. Manual techniques and pain

Some manual techniques were found to be related
to thumb pain in previous studies [7, 20, 23]. They
specifically involve the thumb, requiring high level
of finger pressure (until 235 N [35]) and produc-
ing maintained hyperextension of joints [19, 23]. A
higher risk of developing thumb problems is con-
sistent with performing trigger point therapy (OR
2.3) [23], massage (OR 2.1) [23] manipulations and
mobilisations (OR from 3.42 to 7.7) [7, 16]. As
regards one-year prevalence of thumb pain, this study
highlighted an association with trigger point ischemic
compression (p = 0.006) that was significantly associ-
ated with differences in NRS (p = 0.05): Pain intensity
was found to be higher (median: NRS 6.00, range:
3.50–7.50) in physiotherapists who do not perform
it than in those who do (median: NRS 4.00, range:
3.00–5.25). This seemingly contradictory result may
be explained by the fact that this technique causes
such strain that physical therapists already suffering
from thumb pain probably tend to avoid it. It should

be noted that the association was considered signifi-
cant, even with a p value of 0.05, because of the great
difference in median NRS.

The massage, that in previous studies was consid-
ered to be strongly associated with thumb pain [25,
34], showed no significant association in this inves-
tigation.

4.5. Disability and participation restriction

This study found out that thumb pain is signifi-
cantly associated, both at 12 months and in the entire
career, with impairment in ADL/IADL. As expected,
those who feel more pain tend to experience more
difficulties in daily activities than others.

If we consider the entire life, contrary to previous
findings [19], while more intense pain was associated
with temporary work suspension, career change was
not.

4.6. Aggravating and reducing pain

No aggravating factors, such as working in the
same position for long periods, continuing to work
with a sore thumb, unavailable adjustable massage
tables/beds and psychological distress/high workload
were found to be significantly associated with thumb
pain both at 12 months and in the entire career. Differ-
ent results were found in past studies, indicating that
high psychological demands significantly increased
(OR 3.37) the risk of developing thumb pain [16].

Physical therapists reporting pain in the last 12
months are generally keen on using electro-physical
therapies to treat their disorder (p = 0.007), but sta-
tistical analysis showed no preference in the type of
therapy used.

If we consider the lifespan, among treatment by
electro-physical therapies (p = 0.003), physiothera-
pists with more pain tend to use functional taping
(p = 0.039) and to reduce working hours or hours
spent on patients (p = 0.001). This last management
strategy is a potential source of job loss, especially
considering that most respondents work in private
practice/outpatient clinics: Not fulfilling patients’
requests in reasonable time could lead them to seek for
another professional, with consequent economic loss.

Previous studies reported significant associations
with reducing working hours or hours spent on
patients, but not with taping [19]. As no former stud-
ies investigated the choice of electro-physical agents
as treatment method for physical therapists, no com-
parison can be made.
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4.7. Limits of the study

This study presents some limitations that need to
be stated.

Even if respondents were more than a third of the
number of physiotherapists who, at the moment of the
survey, had a specialization in manual therapy from
an Italian university, the analysed sample was limited
with regard to size and age.

The sample is a convenience one, considering
only manual therapists that earned a master’s degree
in manual therapy from 2003 to 2011 and which
was compliant with IFOMPT educational standards
at university. Excluding physiotherapists educated
in non-standardised private courses of manual ther-
apy, the resulting sample was homogeneous and
very specific, allowing results with a relevant sta-
tistical weight. This made it possible to draw clear
conclusions on the population of physiotherapists
specialized in manual therapy at university. At the
same time, the sample represents a limitation requir-
ing caution when trying to infer the results to the
whole population of Italian physiotherapists practis-
ing manual therapy.

Moreover, as this is a cross-sectional study, it was
possible only to describe associations between thumb
pain and the issues investigated, without establishing
cause-effect relationships.

Finally, it should be considered that questionnaires
like this one are intrinsically affected by recall biases.
The data obtained through a self-administered sur-
vey and self-assessment procedures are potentially
less accurate than objective measurements and may
generate over/under-estimated responses by phys-
iotherapists [36]. However WMSDs are conditions
commonly evaluated by subjective reports, often in
absence of objective data or clinical tests [37].

5. Conclusion

Thumb pain is predominant in Italian physiothera-
pists, affecting more female physiotherapists who use
manual techniques specifically involving the thumb
and requiring high level of finger pressure and main-
tained positions. The disorder seems to be more
present during the first years and after twenty years
of work.

5.1. Implications for practice

It may be appropriate to raise awareness among
physical therapists and trainees on work-related

thumb pain, introducing ergonomic pre- and post-
graduation trainings, focused on correct practice of
manual techniques.

5.2. Implication for research

Further prospective studies are needed to inves-
tigate risk factors (cause-effect relationships), with
the purpose of developing more effective prevention
programmes and educing health costs due to work-
related upper-limb musculoskeletal disorders.
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