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Abstract
Objective: To assess quality of life and pain in patients with venous leg ulcers treated with acupuncture.
Design: A multicenter, prospective, comparative, descriptive, controlled trial was conducted between May 2013 and April 2014.
Settings: Three health care facilities in Brazil

Patients: Eighty consecutive patients with venous leg ulcers were allocated to either the AC group (acupuncture treatment, n = 40) or control
group (conservative treatment, n = 40). Most patients in both groups were women, Caucasians and smokers, with no significant differences between
groups. The majority of patients had the ulcer from 6-10 years. Main Outcome Measures: Quality of life and pain were assessed at inclusion and after
3 and 6 weeks of treatment using the Flanagan Quality of Life Scale (FQOLS) and a visual analog scale (VAS), respectively.

Results: After 3 weeks of treatment, VAS pain scores were significantly lower in the AC group compared with controls (P = 0.028), but not after
6 weeks of treatment (P = 0.597). A significant decrease in mean VAS pain scores (P < 0.001) was found in the AC group at 6 weeks (mean, 0.85)
compared with baseline (mean, 6.55). Controls had significantly higher FQOLS scores (mean, 90.05) than patients in the AC group (mean, 73.15) at
baseline, but not after 6 weeks of treatment (controls’ mean score, 45.76; AC group’s mean score, 85.58; P = 0.001).

Conclusion: Patients treated with acupuncture experienced reduction in pain from baseline and better quality of life than controls after 6
weeks of therapy:.
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Summary

Effects of acupuncture on quality of life and pain were assessed in 80 venous ulcer patients using the Flanagan Quality of Life Scale and a VAS
pain scale. Patients treated with acupuncture experienced reduction in pain from baseline and better quality of life than controls after 6 weeks of
therapy.

Introduction
ulceration, and intensity of external stimuli. The skin is richly

Venous ulcers are a global public health problem that affects innervated, having the ability to capture various types of stimuli.

the distal third of the legs and correspond to 70-90% of all lower

limb ulcers [1]. Patients with venous leg ulcers experience impaired It has numerous highly specialized neurotransmitters known

mobility and pain, which have a negative impact on their quality
of life. In addition, the presence of wound exudate and foul odor
may lead to changes in the patient’s lifestyle and social isolation
and interfere with recreation and family activities. These patients
often express feelings of frustration, loss of hope and fear related
to their treatment because some ulcers may take months to heal
[2-4]. Commonly, patients with venous leg ulcers complain of pain,
which is associated with the tissue lesion. However, pain perception
depends on a number of factors intrinsic to the patients, type of

Biomedical Journal of
Scientific & Technical Research (BJSTR)

as free nerve endings. When the skin is damaged, cutaneous
neurotransmitters and receptors are activated and trigger action
potentials, conveying the nociceptive (painful) stimuli to the
central nervous system. The presence of infection and necrosis
increases wound pain [5]. Health professionals caring for patients
with wounds should assess pain regularly, because high pain
intensity is associated with increased anxiety symptoms, which
may affect treatment adherence and, consequently, the quality
of life of this population [5,6]. Acupuncture is among the various
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alternative therapies. In the classical view, the goal of acupuncture
is to re-establish the balance of body energies by stimulating points
located along lines on the body surface known as meridians. Some
mechanisms of action of acupuncture, including analgesia, have
been confirmed by Western medicine [7]. Acupuncture is an ancient
Chinese practice that has been used in the Western countries and
involves the application of thin, flexible needles into specific points
distributed in the body for stimulation of peripheral nerves located
at the sites of needle insertion.

This process results in alteration of neurotransmitter levels in
the central nervous system, with consequent modulation of positive
responses to energy imbalances [8]. Quality of life is a polysemous
expression and there is still no consensus on the definition of this
subjective concept, which involves physical, psychological, social,
cultural, and spiritual elements of the human condition. According
to the World Health Organization (WHO-QOL group), quality of life
is defined as “the individuals’ perception of their position in life
in the context of the culture and value systems in which they live
and in relation to their goals, expectations, standards and concerns
[9,10] Studies assessing quality of life and pain in patients receiving
acupuncture treatment have emerged in the scenario of research
directed toward health services and clinical practice as important
sources of information for the determination of the therapeutic
benefit of this technique and its possible use as a treatment
modality. Considering that pain is intrinsically associated with
quality of life in patients with venous leg ulcers, the aim of this
study was to assess quality of life and pain in patients with venous
ulcers treated with acupuncture.

Methods

This multicenter, prospective, comparative, descriptive,
controlled study was conducted between May 2013 and April
2014. The study was approved by the Institutional Research
Ethics Committee (approval number 366968) and performed in
accordance with the ethical standards of the 1964 Declaration
of Helsinki and its subsequent amendments. Written informed
consent was obtained from all patients prior to their inclusion in
the study, and anonymity was assured. Eighty consecutive patients
with venous leg ulcers were recruited from a primary health
care unit, a health center and an outpatient wound care clinic in
Brazil. Eligibility criteria included patients 218 years of age of both
genders, diagnosed with venous leg ulcer, with ankle-brachial index
(ABI) ranging from 0.8-1.0 and a single ulcer. Exclusion criteria
were skin lesions other than venous leg ulcers (e.g., mixed ulcers,
diabetic foot ulcers, and pressure ulcers) and ABI < 0.8 for exclusion
of peripheral arterial disease (PAD).

Patients who were unable to complete the questionnaires
due to cognitive deficit, such as those with dementia or mental
confusion, were excluded from the study, as well as those who
missed an acupuncture session. Eighty patients who met criteria
were assigned to either the control group and received conservative
treatment (n = 40) or AC group and received acupuncture therapy,
consisting of 6 weekly sessions (n = 40). Patients in the AC group
were instructed not to take analgesics. All participants were

assessed for quality of life and pain at inclusion and after 3 and 6
weeks of treatment using the Flanagan Quality of Life Scale (FQOLS)
and a visual analog scale (VAS), respectively.

The Acupuncture Treatment

Patients in the AC group were placed in an appropriate and quiet
environment. The tongue and pulse were inspected and medical
history was taken to identify energy imbalances based on signs and
symptoms. The same protocol and acupuncture points were used
in all patients to prevent bias. Acupuncture points were stimulated
to tonify the spleen, dissipate Qi (energy) and Xue (blood) from
the liver, nourish the kidneys and liver, clear the mind, decrease
stress, anxiety and depression, and act in emotional disturbances.
Sterilized disposable stainless steel acupuncture needles 0.25 x
30 mm with a spiral-shaped handle were inserted in the skin in
predetermined points, according to the protocol. The needles were
inserted at different inclinations using a plastic guide tube.

Assessment Tools

Three instruments were used for data collection: aquestionnaire
assessing sociodemographic characteristics of patients and clinical
characteristics of the wound, the FQOLS, and a VAS for pain. The
FQOLS was developed in the USA, [11] translated into Brazilian
Portuguese, [12] and tested for reliability, [13,14] showing good
to excellent reliability, which contributed to the decision to use
this tool in the present study. The FQOLS is composed of 15 items
grouped into 5 domains of quality of life: material and physical
well-being; relationships with other people; social, community,
and civic activities; personal development and fulfillment; and
recreation. Items are rated on a 7-point Likert-type scale ranging
from “very dissatisfied” [1] to “very satisfied [7], yielding a possible
range of [15] to 105, with higher scores indicating better quality of
life. It is a self-administered questionnaire; however, older patients
with physical limitations (e.g., hand tremor and visual and hearing
impairments) and those with a low education level received help
in completing the questionnaire from an investigator [11,14]
Pain intensity was assessed using a VAS, which was presented to
the patient who was asked to rate his pain from 0 (no pain) to 10
(worst possible pain). Pain was then classified as absent (rating 0),
mild (rating 1-3), moderate (rating 4-6), and severe (rating 7-10)
[15,16].

Statistical Analysis

Friedman’s test was used to evaluate differences in VAS
pain scores, FQOLS scores, and period effects between groups. If
differences were found, individual comparisons were made using
the Wilcoxon-Mann-Whitney test. Cochran’s Q test was performed
to compare improvements in pain and quality of life within
groups at a time point, and a chi-square test was used to compare
differences in improvement of pain and quality of life between
groups. All statistical tests were performed at a significance level a
0f 0.05 (p < 0.05). Results Most patients in both groups were women
(AC group, 70%; controls, 65%), Caucasians (AC group, 82.5%;
controls, 70%), smokers (AC group and controls, 72.5%), illiterate
or had incomplete primary education (AC group, 72.5%; controls,
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75%), with no significant differences between groups (Table 1).
Also, the majority of patients had the ulcer from 6-10 years (AC

group, 62.5%; controls, 77.5%), with a significant between-group

difference in presence of exudate (AC group, 55%; controls, 80%; P

=0.017), as shown in Table 2.

Table 1: Sociodemographic characteristics of patients with venous leg ulcer.

Variables Groups P-value
Control Acupuncture Total
n % n % N %
Ethnicity
Caucasians 28 70.0 33 82.5 61 76.3
0.293
Mixed race 12 30.0 7 17.5 19 23.8
Total 40 100 40 100 80 100
Age (years)
<50 4 10.0 8 20.0 12 15.0
50-59 10 25.0 8 20.0 18 22.5
60-69 20 50.0 15 37.5 35 43.8 0.378
70-79 6 15.0 7 17.5 13 16.3
>80 0 0 2 5.0 2 2.5
Total 40 100 40 100 80 100
Gender
Women 26 65.0 28 70.0 54 67.5
0.812
Men 14 35.0 12 30.0 26 325
Total 40 100 40 100 80 100
Smoker
No 11 27.5 11 27.5 22 27.5
1.00
Yes 29 72.5 29 72.5 58 72.5
Total 40 100 40 100 80 100
Education level
Illiterate 18 45.0 0 0 18 22.5
Functionally illiterate 9 22.5 9 22.5 18 22.5
Incomplete primary education 3 7.5 20 50.0 23 28.7
Complete primary education 2 5.0 4 10.0 6 7.5 0.939
Incomplete hi.gh school 3 75 9 5.0 5 6.3
education
Complete high school education 5 12.5 4 10.0 9 11.3
College degree 0 0 1 2.5 1 1.3
Total 40 100 40 100 80 100

*Chi-square test for independence (P < 0.05)
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Table 2: Characteristics of the venous leg ulcers.

Variables Groups
Acupuncture Control Total P-value
n % n % n %
Ulcer duration (years)
<1 4 10.0 2 5.0 6 7.5
1-5 6 15.0 3 7.5 9 18.7
6-10 25 62.5 31 77.5 56 70.0 0490
211 5 12.5 4 10.0 9 11.3
Total 40 100 40 100 80 100
Exudate
No 18 45.0 8 20.0 26 32.5
Yes 22 55.0 32 80.0 50 67.5 0o
Total 40 100 40 100 80 100
Odor
No 17 42.5 9 22.5 26 32.5
Yes 23 57.5 31 77.5 54 67.5 0-50
Total 40 100 40 100 80 100
*Chi-square test for independence (P < 0.05)
Table 3: Clinical characteristics of patients with venous leg ulcers.
Groups
Variables Acupuncture Control Total P-value
n % n % n %
Diabetes No 32 80.0 37 92.5 69 86.3 0.193
Yes 8 20.0 3 7.5 11 13.8
Total 40 100 40 100 80 100
Hypertension No 26 65.0 20 50.0 46 57.5 0.258
Yes 14 35.0 20 50.0 34 42.5
Total 40 100 40 100 80 100
Heart disease No 30 75.0 35 87.5 65 81.3 0.252
Yes 10 25.0 5 12.5 15 18.8
Total 40 100 40 100 80 100
*Chi-square test for independence (P < 0.05)
Table 4: Mean VAS pain scores for the acupuncture and control groups at different time intervals.
VAS pain scores
Time points AC group (n = 40) Control Group (n = 40) P-value
Mean SD Min. Max. Mean SD Min. Max.
Baseline 6.55 2.062 3 10 7.75 1.780 4 10 *0.007
at 3 weeks 3.68 1.803 1 7 4.50 1.468 2 7 *0.028
at 6 weeks 0.85 0.904 0 3 0.70 0.723 0 2 0.597

SD, standard deviation; Min., minimum value; Max., maximum value.

*Friedman’s test, Mann-Whitney test and Cochran’s Q test (P < 0.05).

There were no significant differences in presence of diabetes,
hypertension and heart disease between groups Table 3. Within-
group comparisons showed a significant decrease in mean VAS pain
scores for both the control and AC groups after 6 weeks of treatment
(controls’ mean VAS score, 0.70; AC group’s mean VAS score, 0.85)
compared with baseline (controls’ mean VAS score, 7.75; AC

group’s mean VAS score, 6.55; P < 0.001). No significant difference
in mean VAS pain score was found between groups after 6 weeks of
treatment (P = 0.597), as seen in Table 4. There was no significant
difference in levels of pain at baseline (P = 0.105) between groups
(Table 5). Patients in the AC group reported significantly lower
levels of pain than controls after 3 weeks of treatment (P = 0.029).
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After 6 weeks of treatment, no significant difference was observed
in levels of pain between groups (P = 0.094), but all patients in the
AC group reported absent or mild pain, while few patients in the

control group reported moderate (n = 3; 7.5%) or intense pain (n =

2; 5%) at the end of the study (Table 5).

Table 5: Distribution of patients according to the different levels of pain (VAS pain scores) for both groups at different time intervals.

VAS pain scores Groups ‘ ‘
Treatment time points AC group Control group Total P-value
n % n % n %
0 (absence) 0 0 .0
1-3 (mild) 2 5.0 0 10.0 2 2.5
0.105
Baseline 4-6 (moderate) 20 50.0 14 25.0 33 41.3
7-10 (intense) 18 45.0 26 65.0 45 56.3
Total 40 100 40 100 80 100
0 (absence) 0 .0 0 .0 0 .0
1-3 (mild) 22 55.0 10 25.0 32 40.0
*0.029
3 weeks 4-6 (moderate) 15 37.5 26 65.0 41 51.2
7-10 (intense) 3 7.5 4 10.0 7 8.8
Total 40 100 40 100 80 100
0 (absence) 16 40.0 10 25.0 26 32.5
1-3 (mild) 24 60.0 25 62.5 49 61.2
0.094
6 weeks 4-6 (moderate) 0 0 3 7.5 3 3.8
7-10 (intense) 0 0 2 5.0 2 2.5
Total 40 100 40 100 80 100

*Chi-square test for independence (P < 0.05).

At baseline, controls had significantly higher (P = 0.001) FQOLS
scores (mean score, 90.05), corresponding to better quality of life
than patients in the AC group (mean score, 73.15), but not after 6
weeks of treatment (controls’ mean score, 45.76; AC group’s mean
score, 85.58; P = 0.001), as shown in Table 6. When compared with

baseline, there was a significant decrease in mean FQOLS scores in
the control group (mean baseline score, 90.05; mean 6-week score,
45.76) and a significant increase in FQOL scores in the AC group
(mean baseline score, 73.15; mean 6-week score, 85.58) at the end
of the study.

Table 6: Mean scores on the Flanagan Quality of Life Scale (FQOLS) for the acupuncture and control groups at different time intervals.

FQOLS scores
Time points AC group Control group P-Value
Mean SD Min. Max. Mean SD Min. Max.
Baseline 73.15 10.717 53 96 90.05 14.490 53 110 *0.001
3 weeks 79.50 8.659 61 96 69.60 12.788 45 98 *0.001
6 weeks 85.58 9.647 68 103 45.76 16.449 21 89 *0.001

SD, standard deviation; Min, minimum value; Max, maximum value.

*Friedman’s test, Mann-Whitney test and Cochran’s Q test (P < 0.05).

Discussion

The incidence of venous leg ulcers is higher among women and
increases with age, especially after age 60 [17-21] Most participants
in this study were women, were aged 261 years, had incomplete
primary education, and were smokers, which is in agreement with
the profile of patients in previous studies on venous leg ulcers
[19] [22-25] Knowing the education level of patients helps health
professionals to provide adequate information to patients about
venous leg ulcers, the treatment, and how to prevent complications.
Due to the high percentage of patients with low education, the use
of appropriate interventions is essential for the treatment of this
population. Interventions should be designed to assess patient’s

knowledge on the condition, provide educational information, and
encourage self-care and changes in life style that could improve
their quality of life [26,27] Education level may affect self-care,
especially in patients with chronic diseases who may need to follow
complex drug regimens, diets, and instructions for wound and
dressing care.

High educational levels are associated with more job
opportunities, better income, and better adherence to treatment,
which is usually carried out by specialists [28-30] Smoking
causes oxidative damage to tissues, reduces immune responses,
increases susceptibility to infection, and inhibits collagen synthesis,

interfering with the healing process. Smoking also decreases
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the concentration of functional hemoglobin in the blood, causes
pulmonary dysfunction, and impairs oxygen delivery to tissues.
Nicotine causes vasoconstriction, which increases the risk of
ischemia and development of venous ulcers [31-35]. Treatments
for venous leg ulcers commonly involve the continuous wearing
of compression stockings or bandages and other devices, which
lack aesthetic appeal. Other problems faced by these patients are
the presence of exudate and smell of the ulcer, which discourage
social interaction, isolating the individuals from friends and family,
as many fear prejudices. These factors may lead to low self-esteem
and changes in self-concept and quality of life [36-41].

The majority of the participants in this study had ulcers
associated with exudate and foul odor and was living with the wound
between 6 and 10 years. These factors may have affected the quality
of life of these patients because they are often associated with pain,
anxiety and depression [36,37,40,41] Acupuncture, regarded as
an important part of the Chinese cultural heritage, is based on the
Taoist philosophy in which the universe and the human being are in
harmony with nature as a whole. This concept involves three basic
pillars: The Yin and Yang concept, the five elements (earth, water, air,
fire, and metal) and the Zang-fu organs. 39 Of the 80 patients with
venous leg ulcers in this study, 40 of them received acupuncture
administered in 6 weekly sessions and 40 received conventional
treatment with analgesics and other drug therapy. No significant
difference in levels of pain was found between groups at baseline.
However, patients treated with acupuncture reported significantly
lower levels of pain than controls after 3 weeks of treatment.

After 6 weeks of treatment, no significant difference was
observed in levels of pain between groups, but all patients in the AC
group reported absent or mild pain, while few patients in the control
group still reported moderate or intense pain. Patients in both
groups (acupuncture and conventional treatment) had a significant
improvement in pain from baseline to the end of the study. It is
important to highlight that patients in the acupuncture group
received no medication and were treated solely with acupuncture.
In physiological terms, acupuncture
technique, whose targets include nervous branches and superficial
and deep sensory nerve endings, with the purpose of producing
functional changes in this neural network [42] A previous study
has evaluated the analgesic effect of acupuncture using functional
magnetic resonance imaging (fMRI) and proposed a hypothalamus-
pituitary-adrenal axis model.43 Its results suggest that acupuncture
signals activate cortical centers and stimulate the release of
anti-inflammatory and analgesic substances through humoral

is a neuromodulation

and neural mechanisms, promoting pain relief and consequent
improvement in quality of life.

A significant increase in FQOLS scores from baseline to the
end of the treatment period was observed in the acupuncture
group, corresponding to an improvement in the quality of life of
these patients. Patients treated with acupuncture also reported
significantly better quality of life than did controls after 6 weeks of
treatment. Enhanced quality of life was possibly directly related to
reduction in pain. However, patients in the control group reported
a significant decrease in FQOLS scores from baseline after 6

weeks of treatment, reflecting a reduction in their quality of life.
Acupuncture was efficient for pain relief in patients with venous leg
ulcers. The identification of afferent and efferent connections, brain
structures, and various neurotransmitters associated with the
analgesic effect of acupuncture has been evidenced in the literature
[39,42] Allopathic therapies are associated with unwanted side
effects. Acupuncture is an efficient alternative therapy for pain
relief, whose mechanisms of release of endogenous agents are not
associated with deleterious effects such as those of psychoactive
drugs.

[39,42] The use of medications has recently become abusive,
leading to important side effects, intoxications, drug tolerance, and
high treatment costs. On the other hand, acupuncture can adjust the
balance of the organism, improve blood circulation, and increase
body resistance. This reduces to a minimum the need for drugs
and increases therapeutic efficacy. The limitations of this study
include the lack of follow-up of the healing process and lack of a
randomized design.

Conclusion

The results indicated that acupuncture may be used in the
care of patients with venous leg ulcers. Patients treated with
acupuncture reported reduction in pain from baseline and better
quality of life than did patients treated with conventional therapy.
This study provides relevant information for further investigations
on the use of acupuncture in the treatment of venous leg ulcers in
the clinical practice. This information may also stimulate patients
to seek alternative treatments that have been shown to be effective.
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