
Effects of Therapeutic Ultrasound on Pain, Disability, 
Walking Performance, Quality of Life, and Depression in 

Patients with Chronic Low Back Pain: A Randomized, 
Placebo Controlled Trial

Kronik Bel A r l  Hastalarda Ultrason Tedavisinin A r , Disabilite, Yürüme 
Performans  ve Ya am Kalitesi Üzerine Etkisi: Randomize Plasebo Kontrollü Çal ma

Özet

Amaç: Bu çalışmanın amacı, kronik bel ağrısı (KBA) olan hastalar-
da tedavide kullanılan ultrasonun (US) ağrı, fonksiyon, yaşam 
kalitesi ve depresyona olan etkisini değerlendirmektir.

Yöntem ve Gereçler: KBA’sı olan 42 hasta rastgele iki gruba dağı-
tıldı. Grup 1 sıcak paket, US ve egzersiz tedavisi aldı, grup 2 kont-
rol grubu olarak kabul edildi (sıcak paket, plasebo US ve egzersiz 
tedavisi). Bütün tedaviler (US, plasebo US, sıcak paket ve egzersiz) 
3 hafta süreyle haftada 5 gün uygulandı. Hastaların ağrısı visual 
analog skala (VAS), disabilitesi Düzeltilmiş Oswestry Özürlülük 
Sorgulama formu (DOÖS) ve Ağrı Özürlülük İndeksi (AÖİ), fonksi-
yonu 6 dakika yürüme testi (6DYT), yaşam kalitesi kısa form-36 
(SF-36) ve depresyon Beck Depresyon Ölçeği (BDÖ) ile değerlen-
dirilmiştir. 

Bulgular: Tedavi sonrasında her iki grupta ağrı, disabilite, yürüme 
performansı, yaşam kalitesi ve depresyonda çok anlamlı gelişme 
tespit edildi. İki grup karşılaştırıldığında VAS ağrı, 6DYT, SF-36’nın 
fiziksel rol ve emosyonel roldeki kısıtlılık parametrelerini içeren 
alt grupları ve BDÖ değerlerinde grup 1’de grup 2’ye göre daha 
anlamlı gelişme bulundu. 

Sonuç: Bu çalışmada tedavide kullanılan US’nin KBA’lı hastalarda 
ağrıya, yaşam kalitesinin bazı parametrelerine, fonksiyonel per-
formansa ve depresyona etkili olduğunu tespit ettik.

(Turk J Rheumatol 2010; 25: 82-7)
Anah tar sözcükler: Kronik bel ağrısı, ultrason, ağrı, yürüme per-
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Abst ract

Objective: The aim of the current study was to evaluate the 
effects of therapeutic ultrasound on pain, disability, walking 
performance, quality of life (QOL) and depression in patients 
with chronic low back pain (CLBP).

Materials and Methods: Forty-two patients with CLBP were 
randomly allocated into two groups. Patients in group 1 received 
therapeutic ultrasound, exercise, and hot packs, while patients in 
group 2 received sham ultrasound, exercise, and hot packs. All 
treatment programs (ultrasound, sham ultrasound, hot packs, 
and exercise) were performed 5 days a week for 3 weeks. 
Patients were evaluated by the following parameters: pain 
(visual analog scale [VAS]), disability (Modified Oswestry Low 
Back Pain Disability Questionnaire and Pain Disability Index), 
functional performance (6-Minute Walk Test [6MWT]), QOL 
(Short Form 36 [SF-36]), and depression (Beck Depression 
Inventory [BDI]).

Results: A significant improvement was noted in both groups in 
pain, disability, walking performance, QOL and depression after 
treatment. Significantly greater improvement was observed in 
group 1 compared to group 2 in pain, emotional and physical 
role functioning, functional performance, and depression. 

Conclusion: Therapeutic ultrasound was shown to be effective on 
pain, some particular parameters of QOL, functional performance, 
and depression in patients with CLBP.

(Turk J Rheumatol 2010; 25: 82-7)
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Introduction

Chronic low back pain (CLBP) is a significant public 

health problem due to its high prevalence and associated 

socioeconomic cost (1). CLBP is defined as the presence of 

low back pain for > 12 weeks (2). The prevalence of CLBP 

ranges from 20%-40% in developed countries and from 

30%-85% worldwide. CLBP is more common between 35 

and 64 years of age. The prevalence of CLBP was reported 

to be 34.2% in Turkey (3). 



Unless treated, CLBP may lead to significant disability 

in performing activities of daily living (ADL). The relation-

ship between symptoms and the level of disability in 

performing ADL might be quite complicated. Social and 

psychological factors are known to be important in the 

development of CLBP and in the process of becoming a 

chronic problem. Prolongation of the painful period also 

has a significant negative impact on the daily functions of 

the patient (4).

Therapeutic ultrasound (US) is frequently used in the 

management of musculoskeletal disorders (5). It has been 

demonstrated that US exerts thermal and mechanical 

effects which leads to an increase in blood flow and 

metabolic activity, thus enhancing the regeneration and 

elasticity of the target tissue (6). The efficacy of US in 

musculoskeletal disorders is controversial due to the lim-

ited number of studies with qualified methodology (5, 7).

The aim of this study was to determine the effects of 

therapeutic US, widely used in clinical practice, on pain, 

functional capacity, quality of life (QOL), and depression 

in patients with CLBP.

Materials and Methods

Forty-two patients (29 females and 13 males) with 

CLBP lasting for at least 3 months were included in the 

study. Patient age (years), body mass index (BMI; kg/m2), 

occupation, and duration of symptoms were recorded. All 

patients were examined thoroughly by the same physi-

cians; routine laboratory test results as well as radio-

graphs were evaluated. Patients were excluded from the 

study for the following reasons: evidence for acute radic-

ulopathy; the presence of an inflammatory disease, neo-

plastic disease, spondylolysis, spondylolisthesis or sacro-

iliitis; lumbar disc herniation requiring surgical treatment; 

vertebral fractures; pregnancy. The study was approved 

by the local Ethics Committee and written informed con-

sent was obtained from all patients.

The consecutive patients were randomly allocated 

into two groups. This was a single-blind study. Patients 

were treated 5 days a week for 3 weeks. Group 1 patients 

received hot packs (15 minutes), US, and exercise, and 

group 2 patients received hot packs (15 minutes), sham 

US, and exercise. 

Therapeutic ultrasound

In group 1, continuous US (Sonopuls 434, Enraf 

Nonius, Al-Delft, The Netherlands) was applied to the 

lumbar paravertebral region at a 1 MHz frequency at an 

intensity of 1 W cm2 for 10 minutes using a probe with an 

effective radiating area of 5 cm2.

Sham US was applied to the same region for the same 

duration in group 2 patients. The same US device was 

used. No current was applied but the device and the indi-

cator lights were kept in the “on” position. 

Therapeutic exercise 
Both groups performed range of motion, stretching 

(hamstring, pelvic, and abdominal muscles) and strength-

ening (cervical, thoracic, and lumbar region muscles) 

exercises for 15 minutes.

Clinical Assessment 

Pain
The severity of pain was assessed using a visual analog 

scale (VAS). Patients were asked to place a mark along a 

100-mm line that best describes the severity of pain they 

were currently experiencing. Pain was assessed at rest as 

well as during activity.

Disability
The Modified Oswestry Low Back Pain Disability 

Questionnaire (m-OSW) consists of 10 items; each item is 

scored from 0-5. Items include pain intensity, personal 

care, lifting, walking, sitting, standing, sleeping, employ-

ment/homemaking, traveling, and social life (8, 9). The 

total score ranges from 0-50. The disability level is 

increased by an increased total score.

The Pain Disability Index (PDI) consists of 7 items, 

including family/home responsibilities, social activity, rec-

reation, self-care, occupation, sexual behavior, and life-

support activity (9, 10). Each item is scored from 0-10, 

with 0 indicating no disability and 10 indicating worst 

disability. The total score ranges from 0-70, with 0 indicat-

ing no disability and 70 indicating severe disability.

Functional performance
The 6-minute walk test (6MWT) was performed by 

measuring the distance (in meters) the patient could walk 

in 6 minutes. 

Quality of life
The Short Form-36 (SF-36; the MOS 36-item short-

form health survey) is a widely used measure of QOL and 

consists of 36 items evaluating physical functioning, 

physical role functioning, emotional role functioning, 

social role functioning, general health, mental health, 

bodily pain, and vitality (11). Scores for 8 domains are 

calculated by summing up the item scores, which are 

coded in such a way that each domain is scored from 

0-100, with 0 indicating the worst health status and 100 

indicating the best health status.

Depression
The Beck Depression Inventory (BDI) consists of 21 

items (12). Each of the 21 items on the BDI consists of four 

statements. These statements are placed in an order from 

a neutral state (0 points) to the worst state (3 points). The 

statements composing this scale have been taken from 

the statements of actual patients being treated for 

depression. The patients are asked to choose one of the 

four statements which best describes their feelings. The 
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highest score is 63 and scores of 0-13 are rated as no 

depression, 14-24 as moderate depression, and over 25 as 

severe depression.

The above-mentioned parameters were measured in 

all patients before and after treatment.

Statistical Analysis

Statistical analysis was conducted using SPSS for 

Windows (Version 13.0; SPSS Inc., Chicago, IL, USA). 

Normality of data distribution was assessed using the 

Kolmogorov-Smirnov test. Data were presented as 

mean±standard deviation or median (range). Inter-group 

comparisons of normally-distributed data were per-

formed using Student’s t-test while the Mann Whitney-U 

test was used for inter-group comparisons of non-normal-

ly-distributed data. While a paired-t test was used for 

intra-group comparisons of normally-distributed data, we 

performed intra-group comparisons of non-normally dis-

tributed data by using the Wilcoxon signed ranks test. 

The two groups were compared in terms of occupation by 

a chi-square test. A p value < 0.05 was considered statisti-

cally significant.

Results

The mean age was 42.00±8.93 years and   the mean 

duration of disease was 7.14±7.00 years in group 1. The 

mean age was 41.52±7.94 years and the mean duration of 

disease was 6.71±5.71 years in group 2 (p>0.05). The 

demographic characteristics of the study population are 

presented in Table 1. There was no significant difference 

between the groups in terms of demographic characteris-

tics (p>0.05). There was no significant difference between 

the groups in terms of pain, disability, functional per-

formance, QOL, and depression before treatment.

Pain, disability, and the functional performance in the 

study groups before and after treatment are presented in 

Table 2. A significant improvement was noted in all of 

these clinical parameters in both groups after treatment. 

When the groups were compared in terms of a change in 

clinical parameters, a significantly greater improvement 

was noted in functional performance and pain at rest in 

group 1 compared to group 2 (Table 3).

Tab le 1. Demographic characteristics of the patients   

  Group 1 Group 2 p
 (F/M=15/6) (F/M=14/7) 

Age, years (mean±SD) 42.00±8.93 41.52±7.94 0.870

BMI, kg/m2 (mean±SD) 28.28±3.81 27.57±4.11 0.820

Duration of symptoms, years (mean±SD) 7.14±7.00 6.71±5.71 0.838

Occupation, n (%)   

Housewife 7 (33.4) 7 (33.4) 0.606

Retired 2 (9.5) 1 (4.8) 

Government officer 10 (47.6) 9 (42.8) 

Worker 2 (9.5) 4 (19.0) 

BMI: Body Mass Index; SD: Standard Deviation F/M: Female/Male

Tab le 2. Clinical parameters in the study groups before and after treatment  

   Group 1   Group 2
 Before treatment After treatment p Before treatment After treatment p

m-OSW, % (median [range]) 38 (26-76) 12 (1-32) 0.001 44 (22-50) 17 (6-23) 0.001

VAS at rest (median [range]) 6 (3-10) 2 (1-5) 0.001 6 (3-9) 4 (1-9) 0.01

VAS during activity (median [range]) 5 (0-5) 2(0-5) 0.001 5 (0-5) 4 (3-5) 0.001

PDI (median [range]) 30 (0-58) 21 (0-66) 0.01 30 (4-57) 20 (1-52) 0.01

6MWT, m (mean±SD) 517.57±89.59 584.90±101.32 0.001 495.42±57.65 525.95±54.27 0.001

m-OSW: Modified Oswestry Low Back Pain Disability Questionnaire; VAS: Visual Analog Scale; PDI: Pain Disability Index; 6MWT: 6-Minute Walk Test; 

SD: Standard Deviation

Tab le 3. Change in clinical parameters after treatment in the 
study groups 

 Group 1 Group 2 p

m-OSW, %  8 (2-36) 6 (0-22) 0.347
(median [range])

VAS at rest 4 (1-7) 2 (0-6) 0.001
(median [range])

VAS during activity 2 (0-4) 1 (0-4) 0.410
(median [range])

PDI 8 (0-22) 6 (0-37) 0.338
(median [range])

6MWT, m 57.80±32.91 30.52±31.63 0.004
(mean±SD) 

m-OSW: Modified Oswestry Low Back Pain Disability Questionnaire; 
VAS: Visual Analog Scale; PDI: Pain Disability Index; 6MWT: 6-Minute Walk 
Test; SD: Standard Deviation
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Depression and QOL in the study groups before and 

after treatment are presented in Table 4. A significant 

improvement was noted in the BDI scores and in the 

eight SF-36 domain scores in both groups after treat-

ment. When the groups were compared in terms of a 

change in these parameters, a significantly greater 

improvement was noted in the depression, and physical 

and emotional role functioning in group 1 compared to 

group 2 (Table 5).

Discussion

We aimed to evaluate the effects of therapeutic US on 

clinical parameters, such as pain, walking performance, 

QOL, and depression in patients with CLBP. We noted a 

significant improvement in pain, disability, walking per-

formance, depression, and QOL in both groups after 

treatment. Improvement in pain, walking performance, 

depression, and the physical and emotional role function-

ing was significantly greater in the US group compared to 

the sham US group. 

Several studies have investigated the effectiveness of 

therapeutic US, a widely used physiotherapeutic agent, in 

the management of musculoskeletal diseases either alone 

or in combination or in comparison with other physio-

therapeutic agents (13-15). Studies evaluating different 

treatment sites, treatment modalities (pulsed-continu-

ous), and frequencies have also been conducted (16-19). 

As there are relatively limited number of studies investi-

gating the effectiveness of therapeutic US in patients 

with CLBP, we prefer to evaluate this patient population 

(20). In a comparative study of Koldas et al. (21) patients 

with CLBP received continuous US at a 1 MHz frequency 

and an intensity of 1.5 W cm2 for 10 minutes in each ses-

sion; the sessions were practiced 3 times a week for 6 

weeks. In a study of Unlu et al. (22) patients with lumbar 

disc herniation received continuous US at a 1 MHz fre-

quency at an intensity of 1.5 W cm2 for 8 minutes in each 

session; the sessions were practiced 5 times a week for 3 

weeks. Ozcan et al. (23) performed a total of 15 US treat-

ment sessions (at an intensity of 1.5 W cm2 for 10 min-

utes) in 3 weeks. In agreement with the literature, we 

performed a total of 15 continuous US treatment sessions 

(at a 1 MHz frequency at an intensity of 1 W cm2 for 10 

minutes) in 3 weeks.

In addition to the mechanical and biological effects, 

the rise in temperature as a result of absorption and 

transformation of US energy in tissues is thought to play 

a significant role in the effectiveness of therapeutic US 

(24). It has been suggested that pain threshold can be 

elevated by the increase in tissue temperature (25). 

Besides classical knowledge, controversial reports also 

exist concerning the effectiveness of US in patients with 

CLBP. It was stated in the Philadelphia Panel that there 

was no scientific evidence demonstrating the effective-

ness of US in CLBP (20, 26). In contrast, the ‘’Québec Task 

Force’’ (QTF) reported that therapeutic US in combination 

with hot packs might be an alternative treatment meth-

Tab le 4. Depression and quality of life scores in the study groups before and after treatment (All results are presented as the 
mean±standard deviation unless stated otherwise) 

  Group 1   Group 2
 Before treatment After treatment p Before treatment After treatment p

Depression* 9 (0-37) 8 (0-30) 0.001 12 (4-32) 10 (1-30) 0.01  

SF-36 domains

Physical functioning 58.33±16.83 67.14±15.61 0.001 52.62±18.48 60.48±19.35 0.001

Mental health 60.14±15.15 67.62±14.62 0.01 56.67±20.85 62.38±18.75 0.01

General health perceptions 53.24±18.80 58.33±16.62 0.01 50.19±22.89 55.24±22.61 0.01

Social role functioning 60.67±15.22 67.14±13.99 0.01 53.10±24.52 59.67±19.37 0.01

Physical role functioning 57.14±22.99 72.48±18.87 0.001 52.81±28.17 56.10±27.45 0.01

Emotional role functioning 63.14±25.69 73.24±23.16 0.01 58.38±29.62 63.43±27.85 0.01

Vitality 53.33±16.68 65.24±13.73 0.001 50.95±17.14 58.10±16.76 0.01

Bodily pain* 55 (11-70) 65 (23-88) 0.001 44 (0-77) 50 (11-80) 0.001

*Presented as the median (range) 

SF-36: Short Form-36

Tab le 5. Change in depression and quality of life scores after 
treatment in the study groups (All results are presented as the 
median [range])

 Group 1 Group 2 p

Depression 2 (0-16) 1 (0-11) 0.049

SF-36 domains

Physical functioning 0.5 (0-0.30) 0.05 (0-0.50) 0.497

Mental health 0.08 (0-0.24) 0.04 (0-0.32) 0.187

General health perceptions 0.05 (0-0.20) 0 (0-0.21) 0.808

Social role functioning 0.05 (0-0.23) 0.05 (0-0.34) 0.979

Physical role functioning 0.10 (0-1) 0 (0-0.25) 0.003

Emotional role functioning 0.05 (0-0.67) 0 (0-0.33) 0.041

Vitality 0.10 (0-0.35) 0.10 (0-0.20) 0.790

Bodily pain 0.14 (0-0.77) 0.05 (0-0.45) 0.132

SF-36: Short Form-36
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od to reduce muscle spasm and symptomatic pain (27). 

Grubisic et al. (28) evaluated the effectiveness of thera-

peutic US in 31 patients with CLBP. While they reported a 

reduction in pain intensity in the US group compared to 

the placebo group, they did not note a significant differ-

ence regarding the efficacy of the treatment (physiatrist 

and patient global assessment). Similarly, we noted that 

US treatment was effective on pain.

Chronic pain has been found to be associated with 

disability, depression, and decreased QOL (27, 29, 30). It 

has been found that emotional disorders and depression 

are more frequent in patients with CLBP compared to 

patients with acute LBP (31). The effects of pharmaco-

logic treatment, psychotherapy, exercise, and combined 

physical therapy on pain, disability, and depression in 

patients with CLBP have been evaluated in several studies 

(32, 33). However, to our knowledge, no previous studies 

have evaluated the effects of therapeutic US on disability, 

depression, and QOL (21). Our results suggest that thera-

peutic US provides improvement in depression and QOL 

through its pain-reducing effects.

There were some limitations to our study. It might 

have been better to design a treatment group in which 

US was performed as a single therapeutic agent. It is pos-

sible that the more significant improvement noted in the 

US group could be due to the direct effects of US, but also 

might be associated with the combined effect produced 

by US, hot packs, and exercise in this group. Functional 

improvement and pain reduction may most often be suf-

ficient for patients to return to ADL and work. Long-term 

follow-up of patients is needed to draw a definite conclu-

sion in this respect. We have not yet performed an assess-

ment of long-term follow-up in our patients.

In conclusion, we believe that addition of therapeutic US 

to superficial heat and exercise increases the effectiveness 

of treatment in patients with CLBP. Moreover, we believe 

that our results may provide significant contribution 

to guidelines for the management of CLBP and 

further long-term studies on this subject, including larger 

patient samples, will also be beneficial.
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