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The Effect of Adding Paraffin Bath to the
Therapeutic Hand Exercise Programme on
Hand Functions in Patients with Systemic
Sclerosis: A Randomized, Controlled,
Single-Blind Study

ABSTRACT

Background/Aims: Paraffin bath therapy is used as a topical treatment for
inflammatory and non-inflammatory diseases of the hands. The effects of
adding paraffin bath therapy to the exercise programme on pain, hand
movements, and hand function in patients with systemic sclerosis (SSc)
and hand involvement were investigated.

Materials and Methods: The study included 40 patients (a total of
245 patients were screened for eligibility) with hand dysfunction (Cochin
Hand Functional Scale (COCHIN) = 10). The patients were randomized into
a control group (exercise only) (n=20) and a paraffin bath group (exercise
and paraffin bath) (n=20). Patients were assessed with COCHIN, Modified
Hand Mobility in Scleroderma (HAMIS), Delta Finger-To-Palm (DFTP), Hand
Grip Strength (HGS), and Numerical Rating Scale (NRS) at baseline, 6 and
12 weeks after treatment.

Results: Thirty-five patients (control group (n=18), paraffin bath group
(n=17)) who had completed the study period were evaluated. There was
a significant difference in the change values of the parameters COCHIN,
HAMIS-Right Hand, HAMIS-Left Hand, HGS-Right Hand, and HGS-Left
Hand at both the 6-week and 12-week follow-up examinations of the con-
trol and paraffin groups compared to the baseline values (P < .05 for all). In
addition, there was a significant difference in the change values of the NRS
and DFTP-Right Hand parameters in the paraffin bath group at both the
6-week and 12-week follow-ups, in addition to the existing parameters (P
< .05 for both). When the 2 groups were compared with each other, there
was a statistical difference in the NRS parameter in favor of the paraffin
bath group (P=.007 in the 6th week, P <.001 in the 12th week). There was
no difference between the groups for the other parameters (P >.05).

Conclusion: Therapeutic hand exercises are effective for SSc patients with
impaired hand function, and the addition of paraffin baths in the exercise
program reduces pain.

Keywords: Exercise, non-pharmacological treatment, paraffin bath, sys-
temic sclerosis

Introduction

Systemic sclerosis (SSc) is a multisystem autoimmune disease characterized
by immune activation, vasculopathy, and fibrosis.! Although lung involve-
ment is the most common cause of morbidity, the skin is the most common
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site of involvement.? In addition to skin involvement,
various musculoskeletal symptoms such as arthralgia,
arthritis, and tenosynovitis can also develop during the
course of SSc.®* During the follow-up period, skin thick-
ening, digital ulcers, and joint contractures may fre-
quently occur on the hands, and the quality of life may
be impaired.”

With new agents in the treatment of SSc, progress has
been made in the prevention and treatment of compli-
cations such as skin and pulmonary fibrosis, pulmonary
arterial hypertension, and digital ulcers. On the other
hand, there is a need to standardize the use, content, and
timing of non-pharmacological treatment modalities.®

In the non-pharmacological treatment of hand involve-
ment, exercise applications are in the foreground due to
their easy accessibility and low cost.* Although studies
have shown positive effects of exercise applications on
hand function and quality of life in SSc patients, there is
no standard exercise programme.4&1

Pain in the hands can occur in SSc patients due to various
causes such as vasospasm, digital ulcer, synovitis, and
joint contractures.™

Paraffin bath therapy can be used as a local treatment
for both inflammatory and non-inflammatory diseases of
the hands. The rise in tissue temperature in the treated
area may cause hyperemia by relaxing the smooth mus-
cle fibers in the arterioles, thus dilating the blood vessels.
In the area where paraffin bath therapy is applied, the
reduction in pain and muscle cramps, together with the
increase in tissue viscoelasticity, may facilitate effective
implementation of the exercise programme.”®

In SSc patients, the use of paraffin baths may come to
the fore, especially to relieve the pain caused by hand
involvement and to facilitate the applicability of exercises
that are important for hand movements. There are few
studies on the efficacy of paraffin baths in patients with
SSc, and the results are contradictory.’*® Therefore, the
effects of adding paraffin bath therapy to the exercise

MAIN POINTS

- In the course of systemic sclerosis (SSc), the functions
of the hands may be impaired due to the involve-
ment of the skin and joints.

- There are only a few studies investigating the effect
of paraffin baths on the function of the hands of SSc
patients.

- Therapeutic hand exercises are effective for SSc
patients with impaired hand function, but the addi-
tion of a paraffin bath to the exercise program may
be useful for pain relief, although it does not add
any additional benefit to hand function.
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programme on pain, hand movements, and hand func-
tion in patients with SSc and hand involvement were
investigated.

Materials and Methods

Study Design

This study was conducted as a single-blinded random-
ized controlled trial. Forty patients (a total of 245 patients
were screened) who were eligible for the study were ran-
domized into the control group (exercise only) (n=20)
and the paraffin bath group (exercise+paraffin bath)
(n=20) using a computer-assisted randomization pro-
gram (https://www.random.org/). The randomization was
conducted by someone not involved in the study. The
permutation block method was used to ensure patients
were equally distributed across the groups. In addition,
all assessments were carried out by a single investigator
who did not know which group the patients belonged
to. This study was approved by the Ethics Commmittee of
Bursa Uludag University Faculty of Medicine (approval
number: February 14, 2023, 2023-3/37).

Patients Selection

Two hundred and forty-five patients with SSc diagnosed
according to the 2013 American College of Rheumatology
(ACR)/European League Against Rheumatism (EULAR)
Classification Criteria” who were followed up in the rheu-
matology clinic of a tertiary care hospital Bursa Uludag
University Faculty of Medicine were screened for eli-
gibility. The inclusion criteria were being older than 18
years and hand dysfunction. The Cochin Hand Functional
Scale (COCHIN) was used to determine hand dysfunction.
Those with a COCHIN score =10 and those who agreed to
participate in the study were included. When planning
studies in SSc patients, it is recommended to include
those with COCHIN scores of 210 or 15 to reduce the floor
effect, taking into account the limits of initial disease
activity.?® Therefore, patients were included in the study
according to the COCHIN =10 criterion. Exclusion criteria
were younger than 18 years, overlap with other connec-
tive tissue diseases, active digital ulcer, acute arthritis,
upper limb amputation, treatment with hand exercises
or paraffin baths in the last 3 months, allergy to paraffin,
and systemic diseases that do not tolerate exercises or
paraffin baths, diseases affecting cognitive function such
as dementia, and inability to participate in the planned
treatment program due to mobilization difficulties.

Assessments

Written informed consent was obtained from all patients
who agreed to take part at the beginning of the study.
After the baseline assessment of the participants, both
the control group and the group with the paraffin bath
were instructed by a physiatrist in a therapeutic exer-
cise program for the hands and received handouts. All
patients followed the exercise program as a home pro-
gram for 6 weeks and 3 days per week (30-45 minutes
per day). Patients were asked to keep a diary to monitor
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adherence to the exercise program, and adherence to the
exercises was checked by telephone every 2 weeks. The
reason for conducting the exercise program at home was
that it would be both cost and time efficient and would
facilitate participation in the study as patients would feel
more comfortable in their home environment.

The exercises for the hands consisted of therapeutic exer-
cise movements from the exercise program used in the
study by Santos et al.?' In the exercise program: Exercises
with fabric for flexion and extension movements of the
fingers (hold the fabric and release it), exercise with rub-
ber ball (hold the ball and play in the basket); exercises
with fabric and silicone finger apparatus for abduction
and adduction movements of the fingers; exercises with
fabric (grip the fabric by holding it with the thumb and
every other finger), with small balls (try to hold the balls
with the thumb and the other fingers), with a plastic
bottle (try to close and open a previously opened plastic
bottle cap); for wrist flexion and extension with a rubber
ball (roll the rubber balls back and forth with the hand
and wrist), with fabric (try to bend and fold the fabric);
for resistance grip with a soft ball (grip the balls and
apply force), a soft spring tool (hold the tool in the grip
and apply force), an elastic hand helper (hold the tool in
the grip and apply force). The indicated exercises were
performed by the participants by doing 10 repetitions of
each movement.

In the paraffin bath group, in addition to the exercise
program, a paraffin bath application (3 days per week,
6 weeks) was performed with a physiotherapist in Bursa
Uludag University Faculty of Medicine Department of
Physical Medicine and Rehabilitation.

For the application of the paraffin bath, the paraffin tem-
perature was set to 45-55°C using a thermometer. The
patient was instructed to dip the hand in and out of the
paraffin bath 10 times with the wrist in a neutral position
and the fingers open. The hand was then wrapped in a
towel and kept for 20 minutes for heat preservation.

The evaluation in terms of possible side effects was deter-
mined by contacting the participants in the paraffin
group when they came to the hospital for paraffin appli-
cation and the exercise group by telephone.

The participants were assessed 3 times: at the beginning
of the study, after completion of the 6-week treatment
program, and 12 weeks after the start of the study to
determine the long-term effects. The reasons for sched-
uling the study as a total of 12 weeks were that the dura-
tion of the study was consistent with the duration of
previous studies, that patient compliance with the pro-
gram is likely to decrease with longer follow-up periods,
and that 12 weeks is a sufficient period for the benefits of
paraffin bath application.

At the beginning of the study, the participants’ age, gen-
der, duration of illness, and medical treatments were
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recorded. The Numerical Rating Scale (NRS) to assess
wrist and hand pain, the COCHIN to assess hand func-
tionality, the Modified Hand Mobility in Scleroderma
(HAMIS) to assess hand movements, the Delta Finger-
To-Palm (DFTP) to assess finger movements, and a dyna-
mometer (TTM, DYNAMO METER TOKYO 100 kg) to assess
hand grip strength were used.

The NRS is an assessment criterion for rapidly evaluat-
ing the severity of disease-related symptoms, catego-
rizing and monitoring disease severity and control. It
consists of progressively increasing numbers arranged
on a line at equal intervals. The patient is asked to give
a value between 0 and 10 for the pain they are experi-
encing (O=no pain, 1-3=mild pain, 4-6=moderate pain,
7-10=severe pain).*

The COCHIN consists of a scoring system ranging from O
(no difficulty) to 5 (impossible) and includes 18 questions
on daily activities with the hands. The minimum clinically
significant difference for improvement is -3.38 points. Its
validity and reliability have been established in patients
with SSc 212425

The HAMIS is a functional test to evaluate 4 specific
movements consisting of flexion, extension, and abduc-
tion of the fingers and extension of the wrist. Various
objects with standardized dimensions such as cutlery
handles, pens, coffee bags, fishing line reels, milk cartons,
and tables are used for this purpose. Using these objects,
each movement of the hand is rated on a scale of 0-3. A
score of O means a normal movement, while a score of
3 means that the hand cannot fully perform the move-
ment in question. The total score for each hand is calcu-
lated based on the sum of the points obtained for each
movement, with the highest score being 12.26

The DFTP is a test that measures the difference in centi-
meters between flexion and extension of the finger dur-
ing finger movements to the hand. The lower the value,
the smaller the range of motion.?”

The patients who had completed the program at the end
of the study (control group (n=18), paraffin bath group
(n=17)) were included in the analysis. The intragroup
changes were calculated by comparing the difference
values of the patients at week 6 and week 12 with the
baseline values. Both groups were then compared with
each other.

Statistical Analysis

The Shapiro-Wilk test was used to analyze the conformity
of the continuous variables with the normal distribution.
For continuous variables, the mean + standard deviation
or the median (Q1, Q3) was used, while n (%) was used for
categorical variables. Variables that were not normally
distributed were subjected to the Mann-Whitney U-test.
For continuous variables with normal distribution, the
independent samples t-test was used to compare 2
groups. The categorical variables were compared using
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the Fisher's exact chi-square test. The Wilcoxon test was
applied to dependent variables that weren't distributed
normally. The SPSS program version 23 (IBM SPSS Corp,;
Armonk, NY, USA) was used to calculate the statistical
data. The statistical significance level was P < .05.

Results

A total of 245 patients from the SSc cohort were
screened for eligibility for the study (Figure 1). Thirty-
five patients (control group (n=18), paraffin bath group

- N

Eligibility
(n=245)

Excluded
(n=205)
Refused to participate (n=355)
COCHIN=10 (n=119)

Digital ulcer (n=7)
Amputation (n=2)
Overlap with other connective tissue
diseases (n=22) /

Randomized i
(n=40)

| |

Allocated to control group (n=20)
(Exercise group)

Allocated to intervention group (n=20)
(Exercise+Paraffin Bath group)

v ] Follow-up : l

Lost of follow-up (n=1)
Discontinued intervention (n=1)

Lost of follow-up (n=1)
Discontinued intervention (n=2)

v _ Analysis - l

Analysed (n=18)

Analysed (n=17)

Figure 1. Flow diagram.
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(n=17)) who had completed the study period were
evaluated. All patients who completed the study and
were included in the analysis adhered to the exercise
program.

Clinical and Demographic Baseline Data of the Control
Group and the Paraffin Bath Group

When the control group and the paraffin bath group were
compared in terms of baseline characteristics, there was no
statistically significant difference between the groups in
terms of age, gender, duration of illness, medication used,
and assessment parameters. Although the number of
patients with limited SSc was higher in the paraffin group
and the number of patients with diffuse SSc was higher in
the control group, there was no statistically significant dif-
ference between the 2 groups (P=.407) (Table 1).

Follow-Up Parameters of the Control Group And the
Paraffin Bath Group 6 Weeks and 12 Weeks After
Treatment

When both groups were evaluated 6 and 12 weeks after
treatment compared to baseline, there was a significant
difference in the change scores of COCHIN, HAMIS-right
hand, HAMIS-left hand, HGS-right hand, and HGS-left
hand parameters in the control group at both the 6- and
12-week follow-up compared to baseline. In the paraf-
fin bath group, there was a significant difference in the
change values of the parameters NRS, COCHIN, DFTP-
right hand, HAMIS-right hand, HAMIS-left hand, HGS-
right hand and HGS-left hand after both 6 and 12 weeks
(Table 2).

When comparing the 2 groups, there was a statistically
significant difference in favor of the paraffin group in
terms of the change in NRS scores at both the 6-week and
12-week follow-up, and the pain reduction was greater in
the paraffin bath group. No difference was found in the
other parameters (Table 2).

The patients had no side effects with either the exercises
or the paraffin treatment.

Discussion

As a result of the study, the hand therapeutic exercise
program was found to significantly improve hand func-
tion in SSc patients, while the application of paraffin
baths in addition to this program does not provide any
additional benefit to hand function, but may provide fur-
ther pain relief.

SSc remains a cause of mortality and morbidity, and
a combination of pharmacologic and nonpharmaco-
logic treatments is required for comprehensive man-
agement.?®?®*  Non-pharmacological treatments can
improve quality of life and performance of daily activi-
ties by improving hand function and reducing pain.*®
The EULAR has recently published nonpharmacological
treatment recommendations for systemic lupus erythe-
matosus and SSc, emphasizing that thermal procedures

Archives of Rheumatology 2026;41(2):117-124

Table 1. Comparison of Baseline Clinical and Demographic
Characteristics of Control and Paraffin Bath Groups

Control Paraffin Bath
Parameters (n=18) (n=17) P
Age (years) 532 +14.6 541+97 .833t
Sex
Female 17 (94.4%) 15 (88.2%) 603
Male 1(5.6%) 2 (1.8%)
Disease duration
(years) 10.0 (35,142) 9.0 (55,12.0) .909™
Limited SSc 6 (33.3%) 9 (52.9%) 407
Diffuse SSc 12 (66.7%) 8 (47.1%) 407V
Medical therapies
Glucocorticoids 8 (44.4%) 7 (41.2%) 1.000v
Methotrexate 2 (11.1%) 3 (17.6%) .658f
Azathioprine 2 (1.1%) 2 (1.8%) 1.000f
Cyclophosphamide 1(5.5%) 0 (0.0%) 1.000f
Mycophenolate 8 (44.4%) 4 (23.5%) 344y
mofetil
Rituximab 2 (11.1%) 3 (17.6%) 6587
NSAIDs 2 (11.1%) 3 (17.6%) 6581
Nifedipine 8 (44.4%) 7 (41.2%) 1.000¥
Bosentan 2 (11.1%) 3 (17.6%) .658f
NRS 50(3550) 50(3.0,70) .832m
COCHIN 19.0 29.0 J2em
(1.0, 32.2) (20.0, 42.50)
DFTP-right hand 8.0 (67,95  85(6.590) 961"
DFTP-left hand 8.0(7.0,95  85(62,95  .909™
HAMIS-right hand 2.0 (0.7,4.0) 2.0 (1.0,4.5)  .590™
HAMIS-left hand 15(0.0,3.0)  20(1.0,45)  .463m
HGS-right hand 19.4 +7.6 189 +6.9 835t
HGS-left hand 19.7 +6.7 176 £ 54 305t

Quantitative variables presented as mean * standard deviation or
median (Q1-Q3) values; qualitative variables presented with n (%).
COCHIN, Cochin Hand Functional Scale; DFTP, Delta finger-to-
palm; HAMIS, modified hand mobility in Scleroderma; HGS, hand
grip strength; NSAIDs, non-steroidal anti-inflammatory drugs;
NRS, Numerical Rating Scale; SSc, systemic sclerosis; P < .05: statis-
tical significance level; f, Fisher's exact test; m, Mann-Whitney
U-test; t, independent samples t test; x?, chi-square test; y, Yates
chi-square test.

and hand exercise programs improve hand function in
SSc patients.®

Although there are studies in the literature on hand
exercise programs among non-pharmacological treat-
ments,*®" only 4 studies on paraffin bath applications
among thermal modalities since the 2000s was found.'¢'8>!

In the study by Sandqvist et al” from 2004, 17 patients
were examined. One of the patients’ hands was treated
with paraffin baths and exercise therapy for 1 month,
while the other hand was treated with exercise therapy
only. Improvements in certain parameters were observed
in both groups and no significant difference was found
between the groups. On the other hand, extensibility,
perceived stiffness, and skin elasticity improved signifi-
cantly more in the hand treated with paraffin than in the
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Table 2. Comparison of the Control and Paraffin Bath Groups in Terms Of Follow-up Parameters and Changes At 6 Weeks

And 12 Weeks After Treatment

6 weeks 12 weeks
Control Paraffin Bath Control Paraffin Bath
Parameters (n=18) (n=17) P (n=18) (n=17) P
NRS 41+23 31+£23 5.0 (2.0,5.0) 3.0 (1.0,5.0)
Before-after treatment change 0.0 (-1.0,1.0) -2.0 (-4.0, -1.0) 256t 0.0 (-0.2,0.0) -2.0 (-3.0, -1.0) 134m
Change within group P 463V 014w .007™ .380v 002w <.001m
COCHIN 1.5 (3.7,22.5) 17.0 (1.5, 23.0) 1.5 (4.7,222) 18.0 (14.0, 24.0)
Before-after treatment change -8.0 (-10.2,-5.0) -10.0 (-15.0,-5.0) .268™ -7.0(-9.2,-5.0) -9.0 (-16.0, -4.5) .290™
Change within group P <.001v <.001v 362m <.001v <.001v 296Mm
DFTP-right hand 7.7 (7.0, 9.5) 9.0 (6.7,9.3) 7.7 (7.0, 9.5) 9.0 (6.7,9.3)
Before-after treatment change 0.0 (0.0, 0.1) 0.5 (0.0, 0.5) .855m 0.0 (0.0, 0.1) 0.5 (0.0,0.5) .921m
Change within group P .339% .026% J146m 340w .036" .232m
DFTP-left hand 7.7 (7.3,9.7) 8.5(6.8,9.7) 7.7 (7.3,9.7) 8.5(7.5,9.5)
Before-after treatment change 0.0 (0.0, 0.1) 0.0 (0.0, 0.5) >,05m 0.0 (0.0, 0.1) 0.0 (0.0, 0.5) .934m
Change within group P 603w 190w 346™ 546%™ 27w 727™
HAMIS-right hand 1.0 (0.0, 2.5) 2.0 (1.0, 3.0) 1.0 (0.0, 2.5) 2.0 (1.0, 3.0)
Before-after treatment change 0.0 (-1.2,0.0) 0.0 (-1.0, 0.0) .223m 0.0 (-1.2,0.0) 0.0 (-1.0, 0.0) .236™
Change within group P Oonv 042% 434 o1ov 041V S541m
HAMIS-left hand Before-after 1.0 (0.0,2.0) 2.0 (0.5,3.0) 1.0 (0.0,2.0) 2.0 (0.5,3.0)
treatment change 0.0 (-1.2,0.0) 0.0 (-1.0, 0.0) .235m 0.0 (-1.2,0.0) 0.0 (-1.0, 0.0) .255m
Change within group P Oonv 041V 480m .o1o0v .038% .566m
HGS-right hand 214 + 8.4 220+72 216 +£8.8 213 +6.8
Before-after treatment change 1.5 (0.9, 3.4) 2.3(1.0,5.0) .829¢ 15(05,3.2) 2.0 (0.5,3.9) 931t
Change within group P 002w .006" .389m 003w 003w .817m
HGS-left hand 211+7.8 20.6 £6.3 215+ 8.6 196 +6.0
Before-after treatment change 1.5 (0.6,2.7) 2.0 (1.0, 4.0) .830¢ 1.3 (0.6,2.0) 1.3 (0.3,2.5) 465t
Change within group P 01w 001" 137m .018% .001v 704m

Quantitative variables presented as mean * standard deviation or median (Ql, Q3) values; qualitative variables presented with n (%).
COCHIN, Cochin Hand Functional Scale; DFTP, Delta finger-to-palm; HAMIS, modified hand mobility in Scleroderma; HGS, hand grip strength;
NRS, Numerical Rating Scale; P < .05: statistical significance level; m, Mann-Whitney U-Test; t, independent samples t test; w, Wilcoxon test.
wmThe statistical significance of the change in the parameters in the control and paraffin groups at baseline and at weeks 6 and 12.

hand that was only exercised. In conclusion, hand flex-
ibility can be improved by integrating paraffin baths into
daily hand exercises. In the study, which is consistent with
this study, there was an improvement in the parameters
assessed in both groups compared with baseline values
and there was no significant difference between the
groups. On the other hand, the changes were greater in
the paraffin group in terms of pain reduction and disabil-
ity improvement.

A case series of 3 participants evaluated in 2009 by
Mancuso et al'® examined the effect of paraffin baths and
exercise on both improvement in impairment and par-
ticipation in daily activities. The results highlighted the
potential benefit of a physical modality combined with
an active exercise program to improve hand function
related to activity participation.

A randomized controlled trial published in 2019 with
HAMIS as the primary outcome measure and 34 partici-
pantsinvestigated the effect of adding paraffin bath ther-
apy to a home exercise programme on hand function.’
During the study, the control group received an exercise
program consisting of finger extension movements pre-
viously recommended by Mugi et al.® In the intervention

122

group, a paraffin bath was administered in addition to the
exercises. At the end of the study, it was reported that the
additional application of paraffin baths to the home exer-
cises did not bring any additional benefit. On the other
hand, only 1 participant discontinued the application due
to pain after the exercise. The results of the study, which
showed that paraffin bath application had no additional
functional contribution to exercise, are consistent with
this study. In addition, there were no participants who
discontinued the study due to side effects, and obtained
similar results in terms of safety. In contrast to this study,
significant improvement in both groups was seen, par-
ticularly in the COCHIN measures. The most important
factor here seems to be the use of a different protocol in
the content of the exercise program, such as strengthen-
ing, finger and wrist movement exercises, as opposed to
the finger stretching exercises in this study.

In another randomized controlled trial with 56 par-
ticipants, published in 2019, the effects of warming the
hands in warm water and warming them with paraffin
before exercise on hand mobility and health status were
compared. HAMIS scores improved in both groups. As a
result of the study, it was found that warming with par-
affin made no additional contribution to hand mobility
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compared to warm water before hand exercises.® In this
study, the application of paraffin and warm water were
compared and there was no control group. On the other
hand, although fewer patients (n=90) were evaluated for
eligibility, the number of patients included was higher
than in the study. The most important factor here is that
the included participants are in a better condition than
the participants in the study, considering the baseline
characteristics of the participants (HAMIS). Again in this
study, the number and proportion of patients with lim-
ited and diffuse SSc differed between the 2 groups. The
prognosis for patients with diffuse SSc may be worse
than for those with limited SSc.® In the study, the num-
ber of patients with limited SSc was higher in the paraffin
group, while the number of patients with diffuse SSc was
higher in the control group. This may introduce bias in
the evaluation of patient outcomes. However, the scor-
ing systems (NRS, COCHIN, DFTP-Right Hand, DFTP-Left
Hand, HAMIS-Right Hand, HAMIS-Left Hand, HGS-Right
Hand, HGS-Left Hand) used in the study primarily assess
hand movements and functions rather than providing a
systematic evaluation. Furthermore, the analysis showed
that these differences were not statistically significant
(P=.407).

The significant decrease in NRS scores in the paraffin
bath group in the study is consistent with studies from
the literature®3* When paraffin baths are used, the
increase in local temperature, vasodilation, reduction in
muscle cramps, and increased elasticity of connective tis-
sue are the main factors contributing to this result.®

Pain in SSc patients may arise from various causes, such
as vasospasm, finger ulcers, and joint contractures.'
These factors can impair hand function and quality of
life. Reducing pain in the hands, which are frequently
affected in SSc, can facilitate the implementation of exer-
cises important for hand movement. Furthermore, paraf-
fin bath therapy is a non-invasive method and may offer
a way to avoid the potential side effects of non-steroidal
anti-inflammatory drugs or other agents used to reduce
pain in SSc patients, who are already undergoing numer-
ous medical treatments and may also have gastrointesti-
nal involvement.

The main limitation of the study is that although a total of
245 SSc patients were screened for eligibility, 35 patients
could be included in the study. The main factors for this
were the small number of patients with a COCHIN score
> 10 and significantly impaired hand function, and the
refusal of patients to participate in the study. Another
important limitation is that the participants could not
be blinded to the study, as the treatments applied were
exercises and paraffin baths. On the other hand, the NRS
and COCHIN assessment forms were completed by the
participants. In addition, the HAMIS, DFTP, and hand grip
strength measurements at baseline and controls were
performed by the same physiatrist blinded to the partici-
pants to minimize the risk of bias.
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In summary, therapeutic hand exercises are effective in
SSc patients with impaired hand function and should
be part of the treatment. However, the addition of paraf-
fin baths to the exercise program does not provide any
additional benefit to hand function, but may be useful
for pain relief.

Data Availability Statement: The data that support the find-
ings of this study are available on request from the correspond-
ing author.

Artificial Intelligence Usage Statement: The authors declared
that no Artificial Intelligence tool was used in the preparation of
the manuscript.

Ethics Committee Approval: This study was approved by Ethics
Committee of Bursa Uludag University Faculty of Medicine
Clinical Research, (Approval No: 2023-3/37, Date: February 14,
2023).

Informed Consent: Written informed consent was obtained
from the patients who agreed to take part in the study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept — S.M., A.E., B.Y, BN.C, ED, LA,
Y.P,; Design — S.M., A.E, BY, BN.C, ED, LA, Y.P, Supervision —
S.M., LA, Y.P,; Resource — S.M.; Materials - S.M,, L.A., Y.P., Data
Collection and/or Processing — S.M., A.E., B.Y,, Analysis and/or
Interpretation — S.M., A.E.,, B.Y, Literature Search - S.M., A.E,, B.Y,
B.N.C,E.D, LA, Y.P, Writing—-S.M., B.Y, L.A.,, Y.P, Critical Reviews —
SM., LA, YP.

Declaration of Interests: The authors have no conflicts of inter-
est to declare.

Funding: The authors declare that this study received no finan-
cial support.

References

1. Karakulak UN, Okutucu S, Sahiner L, et al. Assessment of
cardiac autonomic nervous system involvement in systemic
sclerosis via exercise heart rate recovery. Med Princ Pract.
2015;24(1):17-22. [CrossRef]

2. Landim JIVD, Franco AS, Sampaio-Barros PD, et al. Respira-
tory failure in systemic sclerosis. Rheumatol Int.
2023;44(11):2653-2658. [CrossRef]

3. Avouac J, Clements PJ, Khanna D, et al. Articular involve-
ment in systemic sclerosis. Rheumatology (Oxford).
2012;51(8):1347-1356. [CrossRef]

4.  Gokcen N, Badak SO, Sarpel T, et al. The efficacy of a home-
based, self-administered hand exercise program for patients
with systemic sclerosis: A randomized controlled, evaluator-
blind, clinical trial. J Clin Rheumatol. 2022;28(2):e422-e429.
[CrossRef]

5. Parodis |, Girard-Guyonvarc’H C, Arnaud L, et al. EULAR rec-
ommendations for the non-pharmacological management
of systemic lupus erythematosus and systemic sclerosis.
Ann Rheum Dis. 2024;83(6):720-729. [CrossRef]

6. Bongi SM, Del Rosso A, Galluccio F, et al. Efficacy of connec-
tive tissue massage and Mc Mennell joint manipulation in

123
—


https://dx.doi.org/10.1159/000368359
https://dx.doi.org/10.1007/s00296-023-05482-4
https://dx.doi.org/10.1093/rheumatology/kes041
https://dx.doi.org/10.1097/RHU.0000000000001752
https://dx.doi.org/10.1136/ard-2023-224416

Archives of Rheumatology 2026;41(2):117-124

20.

124

the rehabilitative treatment of the hands in systemic scle-
rosis. Clin Rheumatol. 2009;28(10):1167-1173. [CrossRef]
Schouffoer AA, Ninaber MK, Beaart-Van De Voorde LJJ, et al.
Randomized comparison of a multidisciplinary team care
program with usual care in patients with systemic sclerosis.
Arthritis Care Res. 2011,63(6):909-917. [CrossRef]

Rannou F, Boutron I, Mouthon L, et al. Personalized physical
therapy versus usual care for patients with systemic sclero-
sis. A randomized controlled trial. Arthritis Care Res.
2017;69(7):1050-1059. [CrossRef]

Landim SF, Bertolo MB, Marcatto de Abreu MF, et al. The
evaluation of a home-based program for hands in patients
with systemic sclerosis.J Hand Ther [Internet]. 2019;32(3):313-
321. [CrossRef]

Mugii N, Hasegawa M, Matsushita T, et al. The efficacy of
self-administered stretching for finger joint motion in Japa-
nese patients with systemic sclerosis. J Rheumatol.
2006;33(8):1586-1592.

Maddali Bongi S, Del Rosso A, Galluccio F, et al. Efficacy of
a tailored rehabilitation program for systemic sclerosis. Clin
Exp Rheumatol. 2009;27(3)(suppl 54):44-50.

Vannajak K, Boonprakob Y, Eungpinichpong W, et al. The
short-term effect of gloving in combination with Traditional
Thai Massage, heat, and stretching exercise to improve hand
mobility in scleroderma patients. J Ayurveda Integr Med.
2014;5(1):50-55. [CrossRef]

Landim SF, Bertolo MB, Del Rio AP, et al. Sustained effi-
cacy of a concise self-management programme for hands
in systemic sclerosis: a longitudinal case-control observa-
tional study. Rheumatology. 2020;59(11):3330-3339.
[CrossRef]

Evers C, Jordan S, Maurer B, et al. Pain chronification and
the important role of non-disease-specific symptoms in
patients with systemic sclerosis. Arthritis Res Ther.
2021;23(1):34. [CrossRef]

Karlibel 1A, Aksoy MK, Alkan A. Paraffin bath therapy in de
Quervain's tenosynovitis: a single-blind randomized con-
trolled trial. Int J Biometeorol. 2021,65(8):1391-1398. [CrossRef]
Gregory WJ, Wilkinson J, Herrick AL. A randomised con-
trolled trial of wax baths as an additive therapy to hand exer-
cises in patients with systemic sclerosis. Physiotherapy
[Internet]. 2019;105(3):370-377. [CrossRef]

Sandqvist G, Akesson A, Eklund M. Evaluation of paraffin
bath treatment in patients with systemic sclerosis. Disabil
Rehabil. 2004;26(16):981-987. [CrossRef]

Mancuso T, Poole JL. The effect of paraffin and exercise on
hand function in persons with scleroderma: A series of sin-
gle case studies. J Hand Ther [Internet]. 2009;22(1):71-7; quiz
78. [CrossRef]

Van Den Hoogen F, Khanna D, Fransen J, et al. 2013 classifi-
cation criteria for systemic sclerosis: an American College of
Rheumatology/European League Against Rheumatism col-
laborative initiative. Arthritis Rheum. 2013;65(11):2737-2747.
[CrossRef]

Clements P, Allanore Y, Furst DE, et al. Points to consider for
designing trials in systemic sclerosis patients with arthritic
involvement. Rheumatology (Oxford). 2017;56(suppl 5):v23-
v26. [CrossRef]

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Misirci et al. The Effect of Paraffin Bath in Patients with Systemic Sclerosis

Santos Cardozo Roque LC, Tendrio ADS, de Aquino LT, et al.
Joint mobilization and therapeutic exercises in the hands of
patients with systemic sclerosis: a preliminary randomized
controlled trial. Clin Rehabil. 2022;36(1):113-124. [CrossRef]
Herr KA, Garand L. Assessment and measurement of pain
inolderadults. Clin Geriatr Med.2001;17(3):457-478. [CrossRef]
Thong ISK, Jensen MP, Mird J, et al. The validity of pain inten-
sity measures: what do the NRS, VAS, VRS, and FPS-R meas-
ure? Scand J Pain. 2018;18(1):99-107. [CrossRef]

Poiraudeau S, Chevalier X, Conrozier T, et al. Reliability, valid-
ity, and sensitivity to change of the Cochin hand functional
disability scale in hand osteoarthritis. Osteoarthr Cartil.
2001;9(6):570-577. [CrossRef]

Brower LM, Poole JL. Reliability and validity of the Duruoz
hand index in persons with systemic sclerosis (scleroderma).
Arthritis Rheum. 2004;51(5):805-809.

Sandqvist G, Eklund M. Hand mobility in scleroderma
(HAMIS) test: the reliability of a novel hand function test.
Arthritis Care Res. 2000;13(6):369-374. [CrossRef]

Torok KS, Baker NA, Lucas M, et al. Reliability and validity of
the delta finger-to-palm (FTP), a new measure of finger
range of motion in systemic sclerosis. Clin Exp Rheumatol.
2010;28(2)(suppl 58):528-S36.

Doskaliuk B, Kreminska |, Fedorchenko YV, et al. Systemic
sclerosis associated respiratory involvement: Scopus-based
analysis of articles in 2013-2022. Rheumatol Int [Internet].
2024,44(4):693-702. [CrossRef]

Willems LM, Vriezekolk JE, Schouffoer AA, et al. Effective-
ness of nonpharmacologic interventions in systemic sclero-
sis: A systematic review. Arthritis Care Res. 2015;67(10):1426-
1439. [CrossRef]

Navas-Otero A, Gomez-De-Castro S, Ortiz-Rubio A, et al.
Effects of non-pharmacological therapies on hand function
and the ability to perform daily activities in people with sys-
temic sclerosis: a systematic review and meta-analysis of
randomized control trials. Int J Rheum Dis. 2023;26(6):1029-
1040. [CrossRef]

Kristensen LQ, Oestergaard LG, Bovbjerg K, et al. Use of par-
affin instead of lukewarm water prior to hand exercises had
no additional effect on hand mobility in patients with sys-
temic sclerosis: a randomized clinical trial. Hand Ther.
2019;24(1):13-21. [CrossRef]

Wang J, Yu P, Zeng M, et al. Reduction in spasticity in stroke
patient with paraffin therapy. Neurol Res [Internet].
2017;39(1):36-44. [CrossRef]

Sibtain F, Khan A, Shakil-ur-Rehman S. Efficacy of paraffin
wax bath with and without joint mobilization techniques in
rehabilitation of post-traumatic stiff hand. Pak J Med Sci.
2013;29(2):647-650. [CrossRef]

Kasapoglu Aksoy MK, Altan L. Short-term efficacy of paraffin
therapy and home-based exercise programs in the treat-
ment of symptomatic hand osteoarthritis. Turk J Phys Med
Rehabil. 2018;64(2):108-113. [CrossRef]

Kim SG, Kang JW, Boo JH, et al. Effectiveness of paraffin
bath therapy for the symptoms and function of hand dis-
eases: a systematic review and meta-analysis of randomized
controlled trials. J Hand Ther [Internet]. 2023;36(3):706-712.
[CrossRef]


https://dx.doi.org/10.1007/s10067-009-1216-x
https://dx.doi.org/10.1002/acr.20448
https://dx.doi.org/10.1002/acr.23098
https://dx.doi.org/10.1016/j.jht.2017.10.013
https://dx.doi.org/10.4103/0975-9476.128859
https://dx.doi.org/10.1093/rheumatology/keaa140
https://dx.doi.org/10.1186/s13075-021-02421-1
https://dx.doi.org/10.1007/s00484-021-02111-2
https://dx.doi.org/10.1016/j.physio.2018.08.008
https://dx.doi.org/10.1080/09638280410001702405
https://dx.doi.org/10.1016/j.jht.2008.06.009
https://dx.doi.org/10.1002/art.38098
https://dx.doi.org/10.1093/rheumatology/kex194
https://dx.doi.org/10.1177/02692155211038728
https://dx.doi.org/10.1016/S0749-0690(05)70080-X
https://dx.doi.org/10.1515/sjpain-2018-0012
https://dx.doi.org/10.1053/joca.2001.0422
https://dx.doi.org/10.1002/1529-0131(200012)13:6&lt;369::AID-ART6&gt;3.0.CO;2-X
https://dx.doi.org/10.1007/s00296-024-05535-2
https://dx.doi.org/10.1002/acr.22595
https://dx.doi.org/10.1111/1756-185X.14721
https://dx.doi.org/10.1177/1758998318824346
https://dx.doi.org/10.1080/01616412.2016.1248169
https://dx.doi.org/10.12669/pjms.292.3171
https://dx.doi.org/10.5606/tftrd.2018.1535
https://dx.doi.org/10.1016/j.jht.2022.10.005

