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ABSTRACT

Objectives: This study aims to investigate the effects of a home-based exercise program in combination with paraffin therapy on pain, 
functional status, grip strength, and quality of life (QoL) and to compare the outcomes of these two treatment modalities.
Patients and methods: This prospective, single-blind, randomized-controlled study included a total of 61 patients (8 males, 53 females, 
mean age 59.22 years; range, 35 to 78 years) who were diagnosed with hand osteoarthritis (HOA) according to the American College of 
Rheumatology criteria between November 2016 and February 2017. The first group (group 1) (n=31) received paraffin therapy + home-based 
exercise program and the second group (group 2) (n=30) received home-based exercise program alone. All patients were assessed using the 
Visual Analog Scale (VAS), Australian/Canadian (AUSCAN) Osteoarthritis Hand Index, Health Assessment Questionnaire (HAQ), Hand 
Grip Strength (HGS), and Finger Pinch Strength (FPS) at baseline and at two and six weeks after the intervention.
Results: In group 1, there were statistically significant improvements in all parameters at two and six weeks (p<0.05). Statistically significant 
differences were observed in the HGS and AUSCAN Osteoarthritis Hand Index scores in group 2 at two and six weeks (p<0.05). Inter-group 
analysis showed statistically significant differences in favor of group 1 in the VAS, HAQ, AUSCAN Osteoarthritis Hand Index, HGS, and FPS 
scores at two and six weeks compared to baseline scores (p<0.05).
Conclusion: Paraffin therapy combined with home-based exercise program in patients with symptomatic HOA provides effective pain 
control and is effective in improving functional status, HGS, FPS, and QoL in short term.
Keywords: Hand osteoarthritis; home-based exercise; paraffin therapy.

Osteoarthritis (OA) is the most common 
rheumatic disease in the population and its prevalence 
increases with age.[1] Although the prevalence of hand 
osteoarthritis (HOA) may show variations, a recent 
study have reported a prevalence of 67% among 
females and 54.8% among males, as assessed by 
radiographic changes.[2] Studies on HOA have reported 
60% reduction in the hand grip strength (HGS).[3] 
Significant pain, loss of range of motion, and reduced 
HGS associated with HOA, may considerably restrict 
the performance of daily living activities.[4,5]

Osteoarthrit is management includes 
pharmacological and non-pharmacological treatment 
options. In particular, potential harmful effects 
of pharmacological agents should be taken into 
consideration in elderly patients with comorbidities, 

possibly taking multiple medications.[6] Furthermore, 
non-pharmacological interventions including patient 
education, exercise, and local heat applications 
(i.e., paraffin, hot packs, and ultrasound) are widely 
recommended due to the unavailability of disease-
modifying drugs for OA.[6,7] In the treatment of HOA, 
exercise and local applications of heat are also included 
in the treatment recommendations of the European 
League Against Rheumatism (EULAR).[7]

In a systemic review, a weak-level evidence for the 
association between paraffin therapy and pain relief, 
increased range of motion of the hand joints, and 
improved hand function in patients with HOA was 
reported. Despite the limited evidence for the efficacy 
of paraffin therapy, in vivo studies demonstrated that 
a temperature increase of 7.5°C in the joint capsule and 
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a temperature increase of 4.5°C in the muscle occurred 
during the sessions of paraffin therapy.[8] Local effects 
of paraffin therapy include relaxation of the muscle 
fibers and arterioles and vasodilation in the peripheral 
blood vessels, resulting in hyperemia, an increased 
transduction of tissue f luids, an increased lymph flow, 
and an increased absorption of exudates.[9,10]

Patients with HOA may benefit from strengthening 
the stabilizer muscles, range of motion exercises, and 
splinting. Patient education with exercise therapy has 
been also reported to be effective in the management 
of HOA.[11,12] Although there are stronger evidences 
regarding positive effects of exercise on pain and 
functions in the studies on lower limb OA, there are 
limited, low-level evidence studies on the effects of 
exercises on HOA, and lower levels of evidence have 
been obtained by these studies.[7,11,12]

In the present study, we aimed to investigate 
the effects of a home-based exercise program in 
combination with paraffin therapy on pain, functional 
status, grip strength, and quality of life and to compare 
the outcomes of these two treatment modalities.

PATIENTS AND METHODS

This prospective, single-blind, randomized-
controlled study was conducted in the Physical Therapy 
and Rehabilitation outpatient clinic of University of 
Health Sciences Bursa Training and Research Hospital, 
between November 2016 and February 2017. Patients 
who were diagnosed with HOA according to the 
American College of Rheumatology (ACR) criteria and 
had a Visual Analog Scale (VAS)-pain score of ≥4 and 

aged between 35 and 75 years were included in this 
study. Exclusion criteria were as follows: carpal tunnel 
syndrome, De Quervain’s tendinitis, tenosynovitis, 
Dupuytren’s contracture, OA secondary to rheumatic 
diseases, OA secondary to a past fracture, open wounds 
and scars of the hand and wrist region, peripheral 
vascular diseases, prior vascular surgery of the hand, 
history of peripheral neuropathy, impaired sensory 
function of the hand, and cognitive impairment. Of a 
total of 70 patients screened, 61 (8 males, 53 females, 
mean age 59.22 years; range, 35 to 78 years) were eligible 
to the study.

Each patient underwent a radiographic assessment 
according to the Kellgren-Lawrence[13] radiological 
scale. Only one hand, whichever caused a more 
pronounced pain, was included in the study. All 
patients were questioned about their complaints and 
underwent physical examination. This study was 
approved by the local Ethics Committee. All patients 
were informed about the study in detail and a written 
informed consent was obtained from each patient. The 
study was conducted in accordance with the principles 
of the Declaration of Helsinki.

The patients were randomized into two groups 
using a random number table. The first group (group 1) 
(n=31) received paraffin therapy + home-based exercise 
program and the second group (group 2) (n=30) received 
home-based exercise program alone (Figure 1).

Group 1 patients underwent paraffin therapy over 
two weeks, five sessions a week, 10 sessions in total. 
All jewelry was removed from the hand before the 
session. The hand was dipped into paraffin with 

Figure 1. Flow diagram.
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fingers spread and the wrist in a neutral position and, 
then, the hand was wrapped in nylon and enveloped 
in a towel, unwrapped 20 min later and paraffin 
was peeled off the hand. Paraffin temperature was 
checked using a thermometer and adjusted to 52°C. 
Paraffin therapy was administered along with the 
home-based exercise program and daily life activity 
recommendations. Exercise program included the 
hand grip strengthening, isometric exercises, and 
active resistance training.

Group 2 patients received home-based exercise 
program alone with daily life activity recommendations. 

All patients were provided with exercise forms. The 
patients were assumed to exercise for 15 min twice 
a day and they were called up to check whether they 
adhered to the exercise program.

None of the patients in group 1 and group 2 received 
anti-inflammatory drugs (NSAIDs or paracetamol) in 
the treatment period or during follow-up.

Demographic characteristics of the patients were 
recorded. The Body Mass Index (BMI) was calculated 
as kg/m2. The patients were assessed at baseline and 
at the end of two and six weeks after the intervention. 

Assessment tools
1) Visual Analog Scale (VAS): The VAS was used for 

the assessment of pain. A 10 cm horizontal line was 
used for this purpose.[14]

2) Australian/Canadian (AUSCAN) Osteoarthritis 
Hand Index: The AUSCAN Osteoarthritis Hand Index 
is used to evaluate the functional state of the hand. It is 
a disease-specific questionnaire which assesses health 
status in three dimensions including pain (5 items), 
stiffness (1 item), and difficulty in the activities of 
daily living (9 items). The patients are asked to rate 
pain, stiffness, and disability they experience during the 

preceding 48 hours. All of the 15 items are rated on a scale 
of 0 to 4 (0= not at all, 1= mild, 2= moderate, 3= severe, 
4= extreme). The reliability and validity of AUSCAN 
Osteoarthritis Hand Index were shown previously.[15]

3) Health Assessment Questionnaire (HAQ): The 
HAQ has been developed for the assessment of patients 
with rheumatic diseases. It consists of 20 questions 
about eight activities (items); dressing, arising, eating, 
walking, hygiene, grip, and activities of daily living 
are questioned. Each answer is scored from 0 to 3. The 
HAQ reflects the functional state of patients and this 
questionnaire has been shown to correlate with disease 
activity markers.[16]

4) Hand Grip Strength (HGS): A standard 
hand dynamometer (Jamar® Plus + Digital Hand 
Dynamometer from Patterson Medical by Sammons 
Preston, Bolingbrook, USA) was used to measure the 
grip strength. The reliability and validity of Jamar 
dynamometer is high; therefore, it has been considered 
gold standard in the assessment of grip strength.[17,18] 
Grip strength tests were performed three times with 
one-min intervals and the mean of three measurements 
was calculated. The grip strength was measured in 
kilogram-force.

5) Finger Pinch Strength (FPS): The pinch 
strength was tested using a pinch meter (Jamar® 
Pinch Gauge, TEC, Clifton, New Jersey, USA). Tip 
pinch was the type of pinch tested in the study 
and both hands were tested. The pinch meter was 
pinched between the tip of the thumb and the tip of 
the index finger to measure the pinch strength. The 
patients were asked to pinch as hard as they could. 
The test was repeated three times and the mean 
of three measurements was recorded in kilogram. 
The reliability and validity of the pinch strength test 
were shown by Mathiowetz et al.[19]

Table 1. Baseline demographic characteristics of patients
 Group 1 (n=31) Group 2 (n=28)

 n % Mean±SD Median Min-Max n % Mean±SD Median Min-Max p

Age (year)   57.2±10.6     61.3±8.4   0.130
Sex           1.000

Female 28 90.3    25 89.3
Male 3 9.7    3 10.7

Visual Analog Scale    7.16 4-10    6.57 5-8 0.105
BMI (kg/m2)    29.18 19.0-4    29.46 25.6-35.2 0.855
HAQ    0.80 0.2-1.8    0.60 0.2-1.5 0.130
AUSCAN 

Osteoarthritis Hand Index     27 23-3    26 24-30 0.168
Hand grip strength (kg)    48.77 21.1-83.6    42.03 23.4-58.3 0.109
Pinch strength (kg)    12.25 6-20    11.10 7-15 0.204
SD: Standard deviation; Min: Minimum; Max: Maximum; BMI: Body Mass Index; HAQ: Health Assessment Questionnaire; AUSCAN: Australian/Canadian Osteoarthritis Hand 
Index; p<0.05 statistically significant; Fisher’s exact test and Mann-Whitney U test were used for inter-group comparisons.
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Statistical analysis

Statistical analysis was performed using the IBM-
SPSS version 22.0 statistical software (IBM Corp., 
Armonk, NY, USA). For categorical variables, the 
Fisher’s exact test was used to assess the differences 
between two sexes. Descriptive data were expressed 
in mean and standard deviation (SD), median (min-
max) values, and percentage. The Shapiro-Wilk test 
was used to assess whether the data were normally 
distributed. The independent samples t-test was used 
for inter-group comparisons, when the variables were 
found to be normally distributed. For abnormally 
distributed data, the Wilcoxon signed-rank test 
was used for intra-group comparisons, while the 
Mann-Whitney U test was used for inter-group 
comparisons. A p value of <0.05 was considered 
statistically significant.

Power analysis
G*Power 3.0.10 software package (Franz Faul, 

Christian-Albrechts-Universität, Kiel, Germany) was 
used for the power analysis. The study power (1-β) was 
found to be 0.84 with post-hoc n1=31, n2=28, α=0.05, 
Effect size d=0.8. The effect size was calculated using 
the VAS scores. As the numbers of two groups were 
not equal, the independent t-test was used for the VAS 
scores and F value=8.709 was obtained. The calculated 
effect size was 0.8 for this study.

RESULTS

Of 61 patients, two were lost to follow-up in group 2 
and 31 patients in group 1 and 28 patients in group 2 
completed the study.

There was no statistically significant differences in 
the mean age, sex, BMI, disease duration, radiological 
grade, baseline VAS, HAQ, AUSCAN Osteoarthritis 
Hand Index, FPS, and HGS scores between the groups 
(p<0.05) (Table 1).

However, in group 1, statistically significant 
improvements were observed in all parameters assessed 
at two and six weeks (p<0.05) (Table 2). There were 
also statistically significant differences in the HGS and 
AUSCAN Osteoarthritis Hand Index scores in group 2 
at two and six weeks (p<0.05).

In addition, inter-group comparisons revealed a 
statistically significant difference in favor of group 1 in 
the VAS, HAQ, AUSCAN Osteoarthritis Hand Index, 
HGS, and FPS scores at two and six weeks, compared 
to the baseline scores (p<0.05) (Table 3).

DISCUSSION

In this study, paraffin therapy in combination with 
home-based exercise program provided significant 
improvements in pain scores and functional activity, 
while significant improvements were observed in the 
HGS and functional scores in the patients who received 
exercise alone.

Local applications of heat can be used in the 
management of OA as an adjuvant non-pharmacological 
treatment modality.[6,7] Local applications of heat are 
also used in the treatment of HOA in combination 
with other treatment modalities and they are used 
to relieve muscle spasms and have sedative effects, in 
particular.[20] Furthermore, local applications of heat 

Table 2. Intra-group comparison of post-treatment and six-week values
 After-treatment 6th week p 

 Median Min-Max Median Min-Max W0-W2 W0-W6

Visual Analog Scale
Group 1 (n=31) 4.38 0-8 4.16 1-8 0.000 0.000
Group 2 (n=28) 6.17 1-9 5.96 1-9 0.187 0.062

Health Assessment Questionnaire
Group 1 (n=31) 0.35 0-1.45 0.30 0.1-1.1 0.000 0.000
Group 2 (n=28) 0.62 0.3-1.3 0.55 0.1-1.5 0.419 0.648

AUSCAN Osteoarthritis Hand Index
Group 1 (n=31) 23 0-8 23 20-29 0.000 0.000
Group 2 (n=28) 26 22-29 25.50 21-30 0.012 0.005

Hand Grip Strength (kg)
Group 1 (n=31) 51.05 21-84 50.73 20-83 0.000 0.000
Group 2 (n=28) 42.71 23.6-59 42.48 26-59 0.001 0.015

Pinch Strength (kg)
Group 1 (n=31) 13.70 9-22 13.35 8-22 0.000 0.001
Group 2 (n=28) 11.25 8-15 11.32 8-15 0.415 0.134

Min: Minimum; Max: Maximum; p<0.05 statistically significant. W0: Week 0, W2: Week 2, W6: Week 6; The Wilcoxon signed-rank test was used for intra-group comparisons; 
AUSCAN: Australian/Canadian Osteoarthritis Hand Index.
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reduce peripheral nerve conduction velocities, increase 
peripheral endorphin production, and raise the pain 
threshold.[21] As suggested by the gate control theory 
which was developed by Melzack and Wall,[21] thermal 
stimuli may block pain transmission by acting as 
peripheral stimuli. Superficial heat exerts its therapeutic 
effects by providing analgesia, hyperemia, and 
changing local or systemic temperature and reducing 
the muscle tone. Therapeutic effects associated with 
these physiological effects include pain and muscle 
spasm relief, and an increased metabolism.[22]

In a review on the efficacy of paraffin therapy in 
patients with rheumatoid arthritis (RA), significant 
improvements were observed in the hand functions 
of patients with RA who were treated with paraffin 
therapy in combination with exercise.[23] In consistent 
with this study, Dellhag et al.[24] reported that paraffin 
therapy used in combination with an exercise program 
was more effective than an exercise program alone in 
patients with RA. Furthermore, in a study including 
patients with scleroderma, one hand of the patient was 
treated with paraffin plus exercise, while the other 
hand was treated with exercise alone, and combination 
therapy with paraffin plus exercise was found to increase 
mobility, reduce stiffness, and increase elasticity.[25] 
In another study, paraffin therapy combined with 
joint mobilization techniques was found to be more 
effective than the joint mobilization techniques alone 
in the management of stiff hand syndrome.[26] Only 
patients with HOA were included in our study and 
HOA is known to have a better course than that of RA, 
scleroderma, or stiff hand syndrome.[27-29] At the end of 
study, we observed significant improvements in pain, 
hand functions, and daily living activities in patients 
with HOA who were treated with paraffin therapy plus 
exercise.

In a study evaluating the efficacy of paraffin 
therapy in the management of HOA, significant 
improvements were observed in daily living activities, 

VAS scores at rest and AUSCAN Osteoarthritis Hand 
Index scores compared to the control group.[30] In 
addition, compared to the control group, significant 
improvements were observed in the HGS and FGS in 
the paraffin group. In consistent with these studies, we 
found significant improvements in the VAS, AUSCAN 
Osteoarthritis Hand Index, and HAQ scores and 
significant increases in the HGS and FGS scores in the 
patients receiving paraffin + home-based exercise. We 
also found statistically significant differences in the 
HGS and AUSCAN Osteoarthritis Hand Index scores 
in these patients, compared to those who received 
exercise alone.

Increased prevalence rates of HOA in elderly and a 
higher incidence of concurrent chronic systemic diseases 
in this population take local treatments such as paraffin 
therapy to forefront, particularly when considering 
drawbacks of medical treatments. In addition, the 
only evidence-based, non-pharmacological treatment 
of HOA is exercise programs with patient education.[7] 
In our study, we also found significant increases in the 
HGS scores in patients who were treated with home-
based exercise program alone including protective and 
strengthening exercises.

On the other hand, this study was unable to be 
designed as a double-bind, controlled study, due to 
the impossibility of blinding the patients to paraffin 
therapy that they received. Therefore, a sham effect 
could not be excluded. However, the physiatrist who 
made these assessments could be blinded.

In conclusion, in this study, paraffin therapy 
combined with home-based exercise program provided 
effective pain control and was found to be effective in 
improving functional status, HGS, FGS, and quality of 
life. Furthermore, at the end of study, improvements 
were sustained during follow-up until the end of the 
study. Based on these findings, the addition of paraffin 
therapy and home-based exercises to conventional 
treatments of HOA may further improve hand 

Table 3. Comparison of scores between groups
 After-treatment 6th week

 Group 1 Group 2 Group 1 Group 2

 Median Min-Max Median Min-Max p Median Min-Max Median Min-Max p

VAS -2.77 -9-1 -0.39 -6-2 <0.001 -3.00 -9-1 -0.60 -4-3 <0.001
HAQ -0.4 -1.1--0.1 -0.025 -0.5-0.2 <0.001 -0.45 -1.25-0 0.00 -0.6-0.2 <0.001
AUSCAN 

Osteoarthritis Hand Index -4 -7--1 0.00 -5-2 <0.001 -4 -6-0 -1.0 -5-2 <0.001
HGS (kg) 2.28 -0.8-9.6 0.67 -2.8-8.8 <0.001 1.96 -1.1-9.6   0.45 -4-3.6 =0.026
PS (kg) 1.45 -3-6 0.14 -2-2 <0.001 1.09 -2-5.00 0.21 -1-2 =0.012

Min: Minimum; Max: Maximum; VAS: Visual Analog Scale; HAQ: Health Assessment Questionnaire; AUSCAN: Australian/Canadian Osteoarthritis Hand Index; HGS: Hand Grip 
Strength; PS: Pinch Strength; p<0.05 statistically significant; The Mann-Whitney U test was used for inter-group comparisons.
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functions and provide a better pain relief. However, 
further, large-scale studies are needed to conclude.
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