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ABSTRACT

Obijective: The purpose of this study was to assess the influence of manual therapy, including neurodynamic
techniques, compared with no treatment on overall health status (OHS) in patients with mild to moderate carpal tunnel
syndrome (CTS).

Methods: The study included 189 patients with CTS who were randomly assigned to the manual therapy (MT) group (including
the use of neurodynamic techniques) or to the control group (CG; without therapy). The CTS diagnosis was made on the basis of
nerve conduction studies and clinical examinations. Overall health status was assessed using the RAND 36-Item Short Form
Health Survey. Therapy in the MT group was conducted twice weekly (20 therapy sessions). The CG had no therapy.
Results: A baseline assessment revealed no group differences in the physical and mental components of OHS (in all
cases P > 0.05).There were also no significant differences in the Physical Component Summary or Mental Component
Summary on the RAND 36-Item Short Form Health Survey (P > 0.05). Immediately after therapy, analysis of variance
revealed differences in the physical and mental components in the MT group (in all cases P < 0.001) and no
differences in the CG (in all cases P > 0.05). After therapy, analysis of variance also revealed differences in Physical
Component Summary and Mental Component Summary in the MT group (in both cases P < 0.001) and no differences
in the CG (in both cases P > 0.05).

Conclusion: Manual therapy, including neurodynamic techniques, had a positive effect on OHS in this group of

INTRODUCTION

Carpal tunnel syndrome (CTS) is the most common
peripheral neuropathy caused by compression of the median
nerve in the carpal tunnel.! Characteristics and commonly
known symptoms are pain, > disorders of various senses,*”’
and impairment of hand function.*®’As a result, people
affected by CTS have problems in their day-to-day activities
and during their professional duties, which undoubtedly has a
negative impact on productivity. '*'? The incidence of CTS in
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the population varies between 1.5% and 3.8%,'*'* and the
multitude of symptoms (impaired sensory and motor function
of the hand) affects the cost of treatment.

The economic aspect (cost of treatment, productivity at
work) is not the only consequence of CTS; it has been shown
that CTS also has a negative impact on overall health status
(OHS).'>'® Negative OHS contains a number of components
(such as avoiding social interaction, reduced vitality, emotional
disturbance [depression, anxiety], difficulty in performing
basic daily activities, and problems with extraoccupational
physical activity), which deteriorate as a result of CTS.">'° It is
clear that the peripheral neuropathy in question negatively
affects many dimensions of human life (professional,
economic, community, and social). Therefore, looking
holistically at CTS patients, in assessing therapy, one should
consider the effects on both the symptoms directly related to
the disease and the individual OHS components. '

Surprisingly, the direct influence of therapy on OHS in
patients with CTS has so far been assessed in only 2 studies in
which operative techniques for median nerve decompression
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were used.'®!” In these works, Atroshi et al'® and Thomsen
etal'” demonstrated a positive effect of this form of therapy on
the Physical Component Summary (PCS) and no effect on the
Mental Component Summary (MCS) of the Rand 36-Item
Short Form (SF-36) Health Survey. To our knowledge, the
literature does not contain other research evaluating the impact
of CTS therapy on OHS. Furthermore, not a single study has
evaluated the effects of manual therapy (including neurody-
namic techniques) on OHS in CTS patients. Considering some
positive effects of this conservative treatment on CTS
symptoms, it seems important to estimate the impact of the
use of these techniques on OHS. Therefore, the purpose of this
study was to assess the effect of manual therapy, including
neurodynamic techniques, on OHS in patients with mild to
moderate CTS.

METHODS

Ethics

The study was authorized by the Bioethics Committee
for Scientific Studies at the Academy of Physical Education
in Katowice on May 31, 2007 (Decision No. 16/2007). All
study procedures were performed according to the Decla-

ration of Helsinki. The clinical trial registration number is
ACTRN12614000367640.

Study Design

This was a multicenter, randomized controlled, single-
blinded, parallel-group design study. The study took place in
medical outpatient clinics in the area of Silesia, Poland, from
2014 to 2015. Participants were randomly allocated to the
experimental group in which manual therapy (MT), including
the use of neurodynamic techniques, was applied or to the
control group (CG) in which no therapy was used. Qualification
for mild and moderate forms of CTS was based on the historical-
objective scale. ™' People who received a score of 1 to 3 (1—
only nocturnal paresthesia, 2—diurnal paresthesia, 3—sensory
deficit) were eligible for further study. The MT group received
20 treatments twice weekly for 10 weeks. At the same time, the
CG group had no treatment. All patients were informed about
what the study would involve and were told that they could
withdraw at any stage without giving a reason. Written informed
consent was obtained from all participants.

Participants

A total of 278 patients diagnosed with CTS by a physician
were initially enrolled in the study. Within this group, 54
patients were excluded because of coexisting diseases. The
remaining 224 individuals participated in the next phase of the
study but 35 did not complete it. A detailed scheme of the study
is presented in Figure 1. A total of 189 individuals, including
169 (89%) women and 20 (11%) men, took part. The
characteristics of the participants are presented in Table 1.
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The necessary sample size was assessed based on preliminary
results for 20 participants, employing an o of 0.05 and
statistical power of 0.80. Based on this calculation, we aimed to
recruit 98 patients for each group.

Protocols

Diagnostic Criteria for CTS. ~ The CTS diagnosis was made on
the basis of nerve conduction studies (NCSs) and clinical
examinations. In all cases, CTS was diagnosed by a physician.

NCSs were prescribed by the physician and performed in
an independent electromyography laboratory by experi-
enced personnel. Based on the NCS, only participants who
had diminished nerve conduction values (below 50 m/s) or
increased motor latency (above 4 m/s) were included.

The clinical diagnosis of CTS was based on the
following criteria (drawing on the approach of Chang
et al?): (1) numbness and tingling in the area of the median
nerve, (2) night-time paresthesia, (3) positive Phalen’s test,
(4) positive Tinel’s sign, and (5) pain in the wrist area
radiating to the shoulder. Presenting 2 or more symptoms
was evaluated as positive for CTS.?°

In addition, pain was assessed using the Numerical Pain
Rating Scale (0 = no pain, 10 = maximum pain),”’ and
symptom severity and physical capacity were assessed
using the Boston Carpal Tunnel Questionnaire (BCTQ).*

The exclusion criteria were as follows: prior surgical or
conservative treatment for CTS, cervical radiculopathy,
tendon sheath inflammation, rheumatoid disease, diabetes,
pregnancy, past trauma to the wrist, or muscular atrophy of
the thenar eminence.

Randomization. ~ Consecutive patients who met the
diagnostic criteria and presented mild or moderate CTS
were included in the study. Patients were randomly
assigned to either the MT group or CG by drawing lots
using group numbers. Individuals who drew the number 1
were assigned to the MT group, and those who drew
number 2 were assigned to the CG.

Blinding Procedures. ~ The procedure in which the patient
drew his or her group number was supervised by a secretary
who was not otherwise involved in the study. The same
physical therapist performed pre- and posttreatment assess-
ments but was blinded as to treatment allocation. A physical
therapist, other than the examining therapist, was informed by
the secretary of the treatment to be performed and completed
the regimens without knowledge of the assessment results.

Outcome Measures.  Overall health status in both groups was
assessed using the SF-36 questionnaire.”> We used the Polish
version of the questionnaire.”**> This is a self-assessment
questionnaire consisting of 11 questions and a total of 36
responses, allowing the assessment of the 8 components of
OHS. The following factors were taken into account: the
components contain an appropriate number of questions, and
each question is rated on a scale of 0 to 100. By totaling the
values selected by the patient and dividing the total by the
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[ Enrollment ]

Assessed for eligibility (n =278)

Excluded (n=54)

0 Not meeting inclusion criteria (n = 54)
> 0 Declined to participate (n = 0)

O Other reasons (n = 0)

Randomized (n = 224)

!

A

Allocation

Allocated to intervention (n = 112)

O Received allocated intervention (n = 109)

0 Did not receive allocated intervention (resigned)
(n=3)

A4

Lost to follow-up (4 lack of final results of the
nerve conduction) (n = 4)

Discontinued intervention (3 disease) (n = 3)

Analyzed (n = 102)
0 Excluded from analysis (3 resigned, 4 lack of

final results of the nerve conduction, 3 disease) (n =
10)

Follow-Up

Analysis

i

Allocated to intervention (n = 112)

O Received allocated intervention (n = 100)

O Did not receive allocated intervention (resigned)
(n=12)

A4

Lost to follow-up (8 lack of final results of the
nerve conduction) (n = 8)

Discontinued intervention (5 disease) (n = 5)

Analyzed (n = 87)
O Excluded from analysis (12 resigned, 8 lack of

final results of the nerve conduction, 5 disease) (n =
25)

Fig 1. Flow diagram of phases through clinical trial.

number of questions, we obtained the value of the indicator for
the relevant subcomponent of OHS. Using this method, the
values for all 8 components of overall health status were
calculated. The physical functioning (PF), role physical (RF),
bodily pain (BP), and general health (GH) indicators
concerning physical functioning were totaled, allowing us to
determine the PCS; and the vitality (VT), social functioning
(SF), role emotional (RE), and mental health (MH) indicators
concerning mental functioning were similarly summed,
allowing us to determine the MCS.***

PF 4+ RF + BP + GH
PCS = + : i
VT + SF + RE + MH
MCS — + Sk + +
4
Intervention.  Physical therapy for the MT group was

based on manual therapy including the use of neurody-

namic techniques directed at the median nerve. Functional
massage of the descending part of the trapezius (duration =
3 minutes) and the wrist mobilization techniques described
by Shacklock?® were also used. Three series of 10 wrist
mobilizations were used for both techniques. A single
mobilization lasted 15 seconds and was followed by a rest
period of 10 seconds. Both gliding and tension mobiliza-
tions of the median nerve were performed in the median
neurodynamic test position (median neurodynamic test |
[NM 1]) with support.?® One-direction proximal and distal
slider mobilizations and one-direction proximal and distal
tension mobilizations were performed. The standard
protocol consisted of 3 series of 60 repetitions of glide
and tension mobilizations separated by interseries intervals
of 15 seconds. A single therapy session included all of the
above therapeutic techniques; therapy sessions were
performed twice a week for 20 sessions.*’
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Table |. Group Means and Between-Group Comparisons for Participant Characteristics at Baseline

MT Group

Characteristics (n =102)

Women (%); men (%) 90 (88); 12 (12)

Age (SD; min-max) 52.6 (9.3; 26-72)
Body mass (SD; min-max) 72.1 (10.7; 50-105)

Height (SD; min-max) 164 (6.1; 148-182)

BMI (SD; min-max)
Dominant hand: right; left (%) 97 (95); 5 (5)
Asymptomatic hand: right; left (%) 9 (12); 69 (88)

Symptomatic hand: right; left (%) 93 (74); 33 (26)

Number of carpal tunnels 1/2 (%) 78 (62); 48 (38)

26.8 (4.1; 17.8-41.1)

CG Group

(n=87) P

79 (91); 8 (9) P=0.5671"
53.1(8.9; 28-69) P=0.6871"
71.5 (10.4; 51-97) P=10.7203"
163 (7.2; 148-180) P=05116"
25.9 (3.9; 18.5-38.7) P=09815"
82 (94); 5 (6) P=0.7958"
7 (11); 57 (89) P=09101b"
80 (73); 30 (27) P=0.8512"°
64 (58); 46 (42) P=0.5601"

BMI, body mass index; CG, control group; MT, manual therapy; SD, standard deviation.

2 v test.
® Student ¢ test.

No treatment was performed in the CG, and the follow-
up period was the same as in the MT group.

Statistical Analysis. ~ The basic parameters were compared
between groups using an independent ¢ test (age, body
mass, height, body mass index [kg/m?]) and the x ? test (sex
distribution, side of hand dominance, side of asymptomatic
and symptomatic hand, 1 or both hands affected).

A 1-way analysis of variance for repeated measurements
(independent factor group: MT vs CG; repeated factor time:
before therapy vs after therapy) was used to evaluate the
differences in the physical components of OHS (PF, RF,
BP, GH), the mental components of OHS (VT, SF, RE,
MH), PCS, and MCS. For significant differences in the
main effect for group, time, or interaction (group X time),
Tukey’s post hoc test was used. The sample size was
determined based on statistical power. The critical P level
was set to 0.05.

REsULTS

The baseline characteristics presented in Table 1 showed
that the groups did not differ in a statistically significant
way on basic parameters. There were also no significant
differences in the NCS. There were no significant
differences in the sensory conduction velocity of the
median nerve (P = 0.9935). The average sensory conduc-
tion velocity was 28.2 m/s in the MT group and 28 m/s in
the CG group. There were also no significant differences in
the motor conduction velocity of the median nerve (P =
0.4607). The average motor conduction velocity was 52.8
m/s in the MT group and 53.4 m/s in the CG group. The

average motor latency of the median nerve in the MT group
was 5.5 and in the CG group was 5.6 (no significant
differences, P = 0.4952). There were no significant
differences in the pain (average pain in the MT group 5.5
and in the CG group 5.6, P = 0.8792). There were also no
significant differences in BCTQ (average symptom severity
in the MT group 3.03 and in the CG group 3.04, P =
0.9242; average physical capacity in the MT group 2.88 and
in the CG group 2.91, P = 0.8218).

Analysis of variance on all physical components (PF, RF,
BP, GH) of OHS revealed a group difference (P < 0.01),
therapy effect (P < 0.01), and interaction between group and
therapy (P < 0.01). The results of Tukey’s post hoc tests are
shown in Table 2.

Analysis of variance for the 2 mental components (VT,
SF) of OHS revealed a group difference (P < 0.01), therapy
effect (P < 0.01), and interaction between group and
therapy (P < 0.01), and for the other 2 components (RE,
MH) of OHS no group difference (P > 0.05), therapy effect
(P <0.01), or interaction between group and therapy (P <
0.01). The results of Tukey’s post hoc test are shown in
Table 3.

Analysis of variance on PCS and MCS revealed a group
difference (P < 0.01), therapy effect (P < 0.01), and
interaction between group and therapy (P < 0.01). The
results of Tukey’s post hoc test are shown in Table 4.

DiscUssION

The main purpose of this study was to assess the effect of
manual therapy including the use of neurodynamic
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Table 2. Group Means, Standard Deviations, and Ranges for Physical Components of SF-36 Questionnaire; Differences Between
Groups and Differences Within Group (Significance Level; Mean Difference; 95% CI)

Physical
Components Group Baseline Final Differences Within Groups
PF MT group 60.7 +22.1 79.1+15.5 P <0.001"
n =102 5-90 30-100 (18.4; -23.1 to -13.6)
CG group 64.9 £21.1 643 £21.3 P =0.9754
n=2_87 5-90 5-90 (0.6; -5.1 t0 6.2)
Differences between groups P=04171 P<0.001" Significance level
(0.2; -4.23 to 8.54) (14.8; -8.58 to 3.09)
RF MT group 359+323 66.4 +34.6 P <0.001"
n=102 0-100 0-100 (30.5; -38.8 to -22.2)
CG group 36.5+30.6 35.6 +30.6 P =9759
n =87 0-100 0-100 (0.9; -7.24 to 9.06)
Differences between groups P = 0.9986 P<0.001" Significance level
(0.6; 7.69-25.7) (30.8; 13.8-34.3)
BP MT group 424 +16.3 61.3+18.7 P<0.01"
n=102 10-90 10-90 (18.9; -23.2 to -14.4)
CG group 42.8 + 16.1 42.7+16.5 P<0.01"
n=2_87 10-90 10-90 (0.1; -4.28 to 4.37)
Differences between groups P=0.2911 P<0017 Significance level
(0.4; -4.49 to 3.82) (18.6; 13.9 to 23.1)
GH MT group 431+ 14.5 51.2+14.6 P<0.001°"
n=102 12.5-79.1 25-87.5 (8.1; -11.6 to -4.44)
CG group 42.1 +13.9 41.9 + 14.1 P =0.9997
n=_87 12.5-79.1 12.5-79.1 (0.2; -3.66-3.81)
Differences between groups P = 0.9494 P<0.001" Significance level

(1.0; 0.34-8.67)

(9.3; 2.81-11.5)

BP, bodily pain; CG, control group; CI, confidence interval; GH, general health; M7, manual therapy; PF, physical functioning; RF, role limitations

because of physical health problems; SF-36, RAND 36-Item Short Form Health Survey.

@ Statistically significant.

techniques on OHS in patients with mild to moderate CTS.
To our knowledge, this is the first paper to evaluate the
effectiveness of physiotherapeutic treatment on OHS in CTS
patients. The results of the work provide evidence that
manual therapy, including the use of neurodynamic tech-
niques, leads to an improvement in the physical and mental
components of OHS in patients with mild to moderate CTS.
For all physical components of OHS (PF, RF, BP, GH) and
mental components (RE, VT, SF, MH), the treatment yielded
significant improvement compared with the CG group, which
received no treatment. Evaluation of the PCS and the MCS as
a whole showed a 27% and 13% improvement, respectively,
after the therapy cycle in the MT group, whereas no changes
were found in the CG group. The results of this study indicate
that a therapeutic program based on manual therapy including
the use of neurodynamic techniques is effective in the
treatment of CTS-related OHS disorders.

In previous studies, Wolny et al*®’ investigated the

effect of manual therapy including the use of neurodynamic
techniques on NCS, pain, BCTQ, 2-point discrimination,
ROM, and kinesthetic sensitivity in patients with mild to
moderate CTS. The therapy applied had a beneficial effect
on the parameters directly related to CTS. The same
therapeutic program, used in this study, had a positive effect
of improvement in OHS. This both demonstrates the
effectiveness of the therapeutic program used and explains
to some extent the improvement in OHS. The NCS
improvement, pain reduction, improvement of senses, and
other objective and subjective symptoms obtained after
administering therapy, in addition to increased functional
capabilities of the hand, should also affect OHS in terms of
its physical and mental components. The greater improve-
ment in the scope of physical components compared with
mental components may be because, as shown by previous
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Table 3. Group Means, Standard Deviations, and Ranges for Mental Components of SF-36 Questionnaire, Differences Between Groups

and Differences Within Group (Significance Level; Mean Difference; 95% CI)

Mental
Components Group Baseline Final Differences Within Groups
RE MT group 71.4+33.8 86.5 +£27.7 P<0.001"
n=102 0-100 0-100 (15.1; -22.7 to -7.37)
CG group 74.5 £ 30.5 73.9+31.3 P =0.9862
n =87 0-100 0-100 (0.6; -7.61 to 6.82)
Differences between groups P=0.8775 P<0.01" Significance level
(0.1; -11.43 to 5.19) (12.6; 4.96-20.1)
VT MT group 524+ 144 62.1+15.9 P <0.001"
n=102 10-85 10-90 (9.7; -12.3 to -4.78)
CG group 52.1+143 52.6 £ 13.9 P = 8764
n =87 10-85 10-85 (0.5; -4.39 to 3.11)
Differences between groups P = 0.8847 P<0.001" Significance level
(0.3; -2.25 to 5.15) (9.5; 5.51-12.2)
MH MT group 66.3 + 16.4 723+ 15.4 P <0.001°
n=102 28-100 32-100 (6.0; -10.1 to -1.1)
CG group 67.6 +14.3 66.7 + 14.6 P =0.7795
n=2387 28-100 28-100 (0.1; -2.98 to 4.72)
Differences between groups P=09132 P<0.03" Significance level
(1.3; -5.33 to 2.62) (5.6; 1.69-9.45)
SF MT group 72.4 +20.3 83.2+20.3 P<0.001"
n=102 12.5-100 25-100 (10.8; -15.4 to -6.01)
CG group 72.9 +21.1 72.4 4 20.6 P = 0.9851
n =87 12.5-100 12.5-100 (0.5; -5.08 to 5.99)
Differences between groups P = 0.9985 P<0.001" Significance level

(0.5; -5.74 to 4.89)

(10.8; 5.85-15.6)

CG, control group; CI, confidence interval;, MH, mental health; M7, manual therapy; RE, role limitations because of emotional problems; SF, social
functioning; SF-36, RAND 36-Item Short Form Health Survey; V7, vitality.

 Statistically significant.

works, physical components are more disrupted than mental
components in CTS patients. !>

Many other studies have evaluated the effectiveness of
various therapeutic programs containing manual therapy or
neurodynamic techniques, sometimes supplemented with other
physiotherapeutic measures, in the treatment of patients with
CTS.%7?7 In these studies, however, OHS was not evaluated.
Thus, the symptoms and the clinical course of CTS are well
known and documented, but its impact on the OHS has not
been sufficiently studied. This study has demonstrated, for the
first time, the positive effects of the therapeutic program
administered on OHS assessment. Therefore, further studies
should also be supplemented with the SF-36 questionnaire, or
other OHS questionnaires, to take into account both the
physical and mental components of health.'''7-*’

For evaluation of the effectiveness of surgical
median nerve decompression, studies have been conducted

to evaluate the impact of the surgical procedure on
OHS. "*"" Atroshi et al'® found improvements in all OHS
components after surgery. The greatest effect was observed
in BP assessment, but the other PCS components also
improved significantly. A slightly smaller improvement
was observed in the MCS and its individual components.
The results obtained in Atroshi et al'® are very similar to
those of our research, in which improvement also occurred
in all components of OHS. Moreover, in our study, better
results are obtained in the PCS and all its components than
in the MCS and all its components. In turn, Thomsen et al '’
found no change in OHS assessment for either the PCS or
the MCS after surgical treatment in the CTS patients
studied. However, they studied diabetic patients with CTS.
Greater, but not significant, therapeutic effects occurred in
the PCS and its components (the biggest effect concerned
BP), and in the case of the MCS there was even a slight
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Differences Within Group (Significance Level; Mean Difference; 95% CI)

SF-36
(Summary) Group Baseline Final Differences Within Groups
PCS MT group 458 £13.7 62.8+174 P<0.001"
n=102 21.8-77.1 24.8-90 (175 -20.9 to -13.16)
CG group 454 +£129 457 +12.8 P =0.9874
n=2_87 21.8-77.2 21.8-77.1 (0.3; -3.72 to 3.13)
Diftferences between groups P=0.9977 P <0.001" Significance level
(0.4; -3.07 to 3.81) (17.1; 13.5-21.1)
MCS MT group 65.9 +15.7 76.1 £15.2 P <0.001"
n=102 23.9-93.2 30.5-97.5 (10.2; -13.8 to -6.1)
CG group 67.1 +14.5 66.4 + 14.4 P = 8511
n=2_87 23.9-93.2 23.9-93.2 (0.7; -3.11 to 4.57)
Differences between groups P =0.9378 P<0.001" Significance level
(1.2;-5.07 to 2.72) (9.7, 5.77-13.4)

CG, control group; MCS, mental component summary; M7, manual therapy; PCS, physical component summary; SF-36, RAND 36-Item Short Form

Health Survey.
# Statistically significant.

deterioration in some of its components (SF, RE, MH). In
the Thomsen et al'” control group, which was nondiabetic
patients with CTS, there was improvement in all OHS
components, although it is difficult to say whether this was
significant because intragroup analyses were not conducted.
The lack of improvement in the group of diabetic patients
with CTS compared with the group of nondiabetic patients
with CTS indicates the strong impact of diabetes on OHS,
which is understandable given the significant impact of this
disease on the whole body.

Many authors stress the high impact of neuropathic
pain on OHS.?*7% Jensen et al,>® in a systematic
review, analyzed 52 studies and identified a strong
correlation between neuropathic pain and OHS. Moreover,
Manca et al,”’ in addition to the relation between OHS and
neuropathic pain, found an additional dependence of OHS
on functional disability. Geelen et al*’ also claim that
neuropathic pain increases disability, and this worsens OHS
in patients with painful diabetic neuropathy. Putter et al*'
demonstrated a deterioration in OHS in people experiencing
upper limb injuries, associated with impaired fitness, and
Slatkowsky-Christensen et al®” pointed to worse OHS in
people with hand osteoarthritis compared with the healthy
population. The large reduction in pain experienced with
manual therapy including the use of neurodynamic
techniques in patients with CTS could significantly improve
OHS.* Moreover, Pinar et al® and Akalin et al’ reported
significant reductions in neuropathic pain after treatment
including neurodynamic techniques, but OHS was not
evaluated in these studies. The functional improvement
obtained in many experiments,*”’ also looking at the
research of the authors cited above, could have a beneficial

effect on OHS. It seems that the improvement in different
senses obtained in many experiments>*’ could have contrib-
uted to better OHS assessment in the patients studied.
Therefore, one can arguably state that the reduction in all
symptoms directly related to the underlying condition reduces
hand disability, resulting in an improvement in OHS.

Limitations

The limitation of these studies is, first, the absence of a
longitudinal evaluation of whether the therapeutic effect
associated with the improvement achieved in all compo-
nents of OHS is sustainable. Assessments were conducted
just after the end of therapy when the therapeutic effect is
usually greatest. Another limitation is the lack of a control
group using a “sham” therapy. In this case, it would be
possible to eliminate the placebo effect, which could occur
as a result of participating in therapy alone and not because
of the therapeutic program used.

Strengths

This study had various strengths. The CTS diagnosis
was based on neurophysiological and clinical studies. In
addition, pain intensity and disease-specific BCTQ were
evaluated. Moreover, this is the first study to assess the
impact of a physiotherapy program based on manual
therapy including the use of neurodynamic techniques on
OHS. This program has been used in previous studies and
has been shown to be effective in treating many CTS-
specific, objective, and subjective symptoms.*®’ The
positive therapeutic effect on both the PCS and the MCS
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demonstrates the beneficial effects of this therapeutic
program on OHS in the treatment of patients with mild to
moderate CTS.

This research may also have some implications for
further research. In recent years, it has become increasingly
common to discuss the need to assess the patient not only
using disease-specific scales, but also addressing subjective
patient-reported therapeutic outcomes. Such a combined
study can provide a more comprehensive assessment of the
patient. Therefore, in subsequent studies on the effective-
ness of other physiotherapy programs in CTS treatment, the
impact of CTS on OHS and the evaluation of the
effectiveness of therapy within the scope of OHS should
also be considered. It is increasingly being recommended in
studies that pain intensity and OHS be assessed as among
the most important measures of the effectiveness of therapy
from the patient’s perspective.*~*

CONCLUSION

The therapy program based on manual therapy including
neurodynamic techniques had a positive effect on overall
health status in individuals with carpal tunnel syndrome.
Significant improvement was observed in all the OHS
components compared with the control group, which did
not receive any therapy.
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Practical Applications

® Manual therapy and neurodynamic tech-
niques had a positive effect on overall health
status in individuals with mild and moderate
carpal tunnel sydrome.

e Comprehensive assessment of patients with
CTS should also include nonspecific scales
(like SF-36) to evaluate possible influence
CTS-related disturbances on general health
status.
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