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Low- level laser: cost of therapy fornipple trauma 

Abstract

Objectives: to measure the micro-cost of local laser therapy (LL) and transcutaneous
laser therapy application by Irradiation Laser Intravascular of Blood (ILIB) to treat nipple
trauma and compare the most effective and efficient alternative treatment. 

Methods: a cross-sectional analytical and quantitative study with analysis on the micro
absorption cost, implemented as a clipping, from a randomized clinical trial that used two
types of laser therapy to treat nipple trauma due to breastfeeding. The sample consisted of
101 nipple lesions. Patients were randomized into three groups (Control - CG, Local Laser -
LLG and ILIB-ILIBG). Materials used, direct labor (DL) and laser equipment were predic-
tors of costs. The delta calculation (effect size) was the indicator for measuring effectiveness
and efficiency. 

Results: after three sessions, the average final cost was R$ 40.04 for CG, R$ 53.55 for
LLG and R$ 67.29 for ILIBG. After three sessions of treatment, ILIBG showed a great reduc-
tion in the lesion area, but with a higher cost (p<0.05). 

Conclusions: ILIBG had a better effect on healing the nipple trauma when compared to
CG and LLG, even though it is more expensive, it suggests a positive cost-benefit and the
most effective and efficient alternative treatment.
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Introduction

Globally, maternal breastfeeding is one of the most
widespread topics due to its impact on child’s
protection and nutrition, however, the low preva-
lence of breastfeeding is a major public health
problem in Brazil and worldwide. It is estimated that
the increase of breastfeeding through efficient and
vigorously implemented public policies could
prevent around 820 thousand annual deaths of chil-
dren under the age of five and 20 thousand annual
deaths of women due to breast cancer.1

Some circumstances can become impairments or
complications for maternal breastfeeding, as Nipple
Trauma (NT), one of the main causes of early
weaning, due to the pain and discomfort it causes.2

Studies show that these complications can occur up
to the fifteenth day postpartum, with 40% of the
patients already presenting lesions, breast engorge-
ment and breast pain in the first 24 hours of post-
partum.3

The Low-Level Laser (LLL) has become a
powerful ally for offering anti-inflammatory, healing
effects, besides reducing the pain caused by lesions,4

and other studies5-7 have already shown its effective-
ness in healing NT and pain during breastfeeding.

Thus, LLL therapy can be performed using two
distinct modalities, applying the laser directly to the
lesion site, called Local Laser (LL) Therapy, or
applying the transcutaneous laser, called Irradiation
Laser Intravascular of Blood (ILIB). This is
performed through a bracelet attached to the
patient’s wrist over the radial artery to irradiate the
blood systemically.8

Treatment with LLL is accordingly regulated by
the Conselho Federal de Enfermagem do Brasil
(Federal Nursing Council of Brazil) under COFEN
opinion number. 13/20189 where it is clear for the
necessity of specific training so that nurses can use
laser therapy in the implementation of nursing care.

Furthermore, in the Política Nacional de
Práticas Integrativas e Complementares (PNPIC)
(National Policy of Integrative and Complementary
Practices)10 laser therapy is an alternative treatment,
however it is not yet included in the list of proce-
dures paid for by the Sistema Único de Saúde (SUS)
(Brazilian Public Health System), requiring
economic analysis and effectiveness studies, for
possible inclusion for this purpose.

It is worth noting that, to date, there are
unknown costs on these two alternatives treatment
for NT, both in Brazil and internationally, making
this the first study to use ILIB for NT treatment, as
well as to analyze the efficiency of LLL concerning

micro-costing from the perspective of the health
services manager.

In this respect, cost management is a managerial
tool to support decision making, which can often be
influenced by the cost and effectiveness of a given
procedure, especially when it comes to the incorpo-
ration of new technology in public health services,
which are in search of low cost and high impact
interventions in care practice.11

We expect that this study can guide health
professionals in choosing the best therapeutic
modality, including cost information in the decision-
making process, since investments in the acquisition
of new equipment, specific training for health
professional and the labor time spent in laser
therapy.

Given the above, this study aimed to measure the
micro-cost of the Local Laser (LL) therapy and tran-
scutaneous therapy using Irradiation Laser
Intravascular of Blood (ILIB) in the treatment of
nipple trauma and to compare the most effective and
efficient alternative treatment.

Methods

A cross-sectional, analytical, quantitative study with
micro-cost analysis of the absorption cost, imple-
mented as a clipping of a randomized clinical trial
carried out at the Human Milk Bank (HMB) at a
university hospital in the South of Brazil, exclu-
sively assisted by SUS. The hospital already has
other research projects using LLL in other special-
ties and has shown interest in establishing laser
therapy as another alternative for treating nipple
trauma, which is the reason for choosing this loca-
tion.

As for ethical aspects, this study was approved
by the Research Ethics Committee of the University
(Opinion number 2,488,363 / CAAE
71847817.3.0000.5231). All patients signed an
informed consent form.

Women over 18 years of age who had a breast
injury and who reported pain when breastfeeding
were included in the study. The sample was by
convenience, the selection was from December 2017
to June 2018, so that all women who were assisted at
the HMB with breast lesions were invited to partici-
pate in the study. Exclusion criteria were malignant
previous history or pathologies of the breasts, use of
medication, mastitis, cognitive impairment, photo-
sensitivity and breast implants. Among mothers who
sought HMB, 65 met the inclusion criteria, however
the study ceased with 54 women, totaling 101 nipple
lesions, 47 women had lesions on both nipples and 7
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women had lesions on only one nipple. Thus,
patients were randomized into three groups: 31
lesions made up the Control Group (CG), 39 lesions
the Local Laser Group (LLG) and 31 lesions the
Irradiation Laser Intravascular of Blood Group
(ILIBG). The unit of analysis was nipple lesions
caused by breastfeeding. It is worth mentioning that
the study considered the number of nipples injured
and not the number of mothers.

As for operational procedures, interventions with
laser therapy were called sessions, the first being the
inclusion of the patient in the study (1st session); 24
hours after the first intervention (2nd session) and 48
hours after the first intervention (3rd session).

The CG patients received all information
concerning the proper management of breastfeeding,
consisting of guidance on the correct and comfort-
able positioning of the mother; areola massage and
milking to trigger the ejection reflex; baby posi-
tioned close to the mother’s body, aligning the head,
trunk, and buttocks; during the grip, the baby should
grab the entire nipple and part of the areola, so that
the nose is free, and the chin touches the breast.12

The LLG patients, besides all guidelines
involving clinical management, received local, punc-
tual, in contact laser irradiation at a dose of 1J in the
center of the lesion and 8 points with a dose of 3J
each, totaling 24J, around areola and breast.

ILIBG patients, besides the information and
guidelines regarding clinical management, received
ILIB. This took place when coupling the equipment
to a bracelet on the patient’s non-dominant wrist,
emitting laser radiation, with an energy dose of
1J/100mW of power, for 30 consecutive minutes,
transcutaneously over the radial artery.

The equipment used was the Laser EC - DMC
Therapy, with HeNe semiconductor, 660nm, 100mW
of power, with a specific protocol for ILIB modality,
under Anvisa registration number: 80030810156.

The length and width of the lesion were assessed
using a ruler, graduated in millimeters.

The allocation, guidelines for clinical manage-
ment, laser therapy and measurement of injuries
were performed by two qualified nurses9 and
researchers in this study.

Considering the different characteristics of the
lesions, the Delta calculation was performed,13 to
identify possible changes after the laser application,
following the procedures: ∆1 = area of the lesion
after the 1st application - initial lesion area; ∆2 =
area of the lesion after the 2nd application - area of
the lesion after the 1st application; ∆3 = area of the
lesion after the 3rd application - area of the lesion
after the 2nd application. The Delta calculation eva-

luated the size of the effect and was the indicator of
effectiveness and efficiency used.

As for cost procedures, we opted for the micro
absorption cost system, as a method of calculating
costs for goods or services, based on all those related
to production, according to classification in direct
and indirect costs, fixed and variable.14

To identify the direct costs, the Average Direct
Cost (ADC) of the procedure was used and for that
there was the need to describe the quantity and unit
price of each of the materials used in the laser
therapy sessions. For indirect costs, the amount paid
for the laser equipment was raised; estimated depre-
ciation and maintenance costs of the equipment to
calculate an apportionment unit.

The variables material consumption, measure-
ment of the time spent in each session, Direct Labor
(DL), laser equipment, depreciation of the equip-
ment, were predictors for calculating the micro
absorption cost.

The costs of the partial CDM of the materials
were added to the apportioned installments of the
laser equipment and DL costs, to compose the final
cost of the procedure  under study.

To define the material resources, at the end of
each session, the use of disposable aprons, procedure
gloves, masks and a surgical cap was documented.
The Material Resources Management division of the
hospital under study was asked to describe the mate-
rial and the amounts paid.

The laser equipment was acquired with resources
to encourage research financed by the Araucária
Foundation, at R$ 4,829.00 (US$ 1,255.55). To
calculate the equipment depreciation, the total
amount paid was considered, for a period of use of
60 months, divided by 30 days, finding the daily cost
of R$ 2.68 ($ 0.69). The redistribution of the appor-
tionment costs in the composition of the final cost
was a portion of R$ 0.30 ($ 0.077) per session of
laser therapy.

To calculate the Direct Labor (DL)15 the wages
of the last 12 months of the nurse assisting at HMB
were considered, the amount per hour of the nurse’s
work with a workload of 40 hours per week was
calculated, obtaining R$ 26.62 ($ 6.92) per hour. The
time spent on the assistance, including guidance, was
timed. At the beginning of each session, the nurse
started a stopwatch.

All data cost were calculated in the Brazilian
currency (R$) and then exchanged to US currency
($) for a better comparison of values. The price was:
one real (R$) is worth 0.26 cents and each dollar is
worth 3.88 reais at a currency of May 24th, 2019.

The data were processed and analyzed using the
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SPSS version 20.0 statistical program and are
presented in median (minimum-maximum). Initially,
the homogeneity of the data was assessed using the
Levene test. As the data did not show homogeneity
and normality, non-parametric tests were applied.
For the cost comparison analysis, comparison of the
deltas of the lesion area and duration of sessions
between groups, the Kruskal-Wallis test was applied
followed by Dunn’s post-hoc test. For correlation
analyzes, the Spearman test was applied. Given the
homogeneity for the time of each session between
the groups, the Anova One-way test was applied
followed by Tukey’s post-hoc test. The effect size
for the lesion area deltas was also calculated. The
significance level was set at p<0.05.

Results

The final cost of each session and the cumulative
final cost (total of three sessions) are shown in
Figure 1. For sessions 1, 2 and 3 and in the accumu-
lated sessions, the cost was higher for the interven-
tion with LLG and ILIBG (p<0.05 for all compa-
risons) compared to CG. Additionally, for the same
sessions, the application in ILIBG had a higher cost
when compared to the application of LLG (p<0.01
for all comparisons). In the second session, there

was no difference in the cost between the application
of LLG and CG, however, ILIBG had a higher cost
compared to CG (p<0.01) and LLG (p<0.01). In this
perspective, it was observed that each CG session
cost an average of R$ 14.20 reais (US$ 3.69), while
the LLG session had an average cost of R$ 17.88
reais (US$ 4.64) and ILIBG at an average cost of R$
25.00 reais (US$ 6.50).

Additionally, we could observe that when
performing three sessions, the average cost was R$
40.04 (US$ 10.41) for the CG, R$ 53.55 (US$ 13.92)
for the LLG and R$ 67.29 (US$ 17.49) for ILIBG,
with a significant difference in cost for both inter-
ventions (LLG and ILIBG), compared to the CG
session (p<0.05 for both) and a higher cost for
ILIBG when compared to LLG (p<0.05).

Besides assessing the final mean cost, the cost
composition was analyzed. The item that had the
highest in cost was the DL of the qualified profes-
sional to perform the procedure, varying from 76-
94% of the total cost, as shown in Figure 2. On the
other hand, the contribution of the cost of the laser
equipment, LLG itself varied from 11-16%.
Concerning ILIBG, the cost of laser equipment was
from 9-11%.

Figure 3 shows the correlation data between time
and cost of the session. To confirm the healing of the

Figure 1

Median and final cost range for sessions 1, 2 and 3 and accumulated sessions. Londrina, PR, Brazil, 2017 and 2018.

*p<0.05 vs. CG; † p<0,05 vs. LLG.
CG= Control Group; LLG= Local Laser Group; ILIBG= Irradiation Laser Intravascular of Blood Group.
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lesion, the total session time was correlated with the
final Delta (∆) value. Thus, it was observed that for
all sessions, a strong positive (r=0.95; r=0.96 and
r=0.96, respectively) and significant (p<0.0001 for
all sessions) session was observed. Moreover, the
session duration for ILIBG for the three sessions
(S1=3111±844 seconds; S2=2770±666 seconds;
S3=2679±638 seconds) was significantly longer
when compared to LLG (S1=2292±585 seconds;
S2=1749±533 seconds; S3=1631±483 seconds;
p<0.001 (for all comparisons) and CG
(S1=2052±288 seconds; S2=1754±569 seconds;
S3=1540±576 seconds; p<0.001 for all compa-
risons.) There was no difference regarding the dura-
tion of sessions between CG and LLG (p>0.20 for
all comparisons).

The correlation between the total time of the
sessions (total time of the three sessions) with the
final ∆ (area of the lesion after the 3rd application -
initial area of the lesion) was performed. In this
perspective, a weak negative (r=-0.21) and signifi-
cant (p=0.03) correlation were observed between the
time of the sessions and the improvement in the
lesion. That is, the longer the session, the smaller the
final area of the injury.

For the total time, a significant difference was
found between the groups (p<0.001). As previously
demonstrated, CG and LLG showed a cumulative
duration of the three sessions significantly shorter
when compared to ILIBG (p<0.001 for both).
However, when analyzing the improvement of the
lesion, only ILIBG showed a greater reduction when
compared to the CG (p=0.01).

Table 1 shows the costs of the final Delta (after
the 3rd session - initial moment) and the sum of the
duration of the three sessions. As for the improve-
ment in the lesion, it was observed that after three
sessions, there was a difference only between CG
and ILIBG (p<0.01), with no statistically significant
differences between CG and LLG and between
ILIBG and LLG.

Based on the conditions proposed in this study,
to care for the 101 lesions during the data collection
months, the direct costs were R$ 1,230.65 (US$
319.97) for CG, R$ 2,083.73 (US$ 541.77) for LLG
and R$ 2,307.61 (US$ 599.98) for ILIBG, totaling
R$ 5,622.00 (US$ 1,461.72).

Discussion

The average costs of sessions that used laser therapy
to treat NT (LLG and ILIBG) were higher when
compared to CG, which received only clinical
management recommendations. Considering that

these guidelines were the same in all groups, the
difference in time spent was on laser irradiation,
since LLG, the laser was irradiated directly on the
breast lesion and ILIBG, the laser was irradiated
transcutaneously over the radial artery.

When comparing costs between CG sessions, the
first session had a higher cost than the third. This
decrease may come from educational actions, asso-
ciated with technical, scientific and practical knowl-
edge, well established in the first session, making the
professional take less time in other meetings.

ILIBG had a significantly higher cost when
compared to LLG, which can also be explained by
the duration of therapy. However, when considering
the reality at HMB and aiming to optimize time, the
professional can embrace the mother, install the
equipment on the wrist, start irradiation, while
performing the breasts’ management.

It was evident that in the three groups, the DL of
the qualified professional had greater prominence in
the final cost of the procedure. Currently, the finan-
cial investment for qualification is a choice of the
health professional as a feature in his/her career,
however, it is believed that making partnerships with
universities that have this research line, may be a
possibility of expanding the qualification of profes-
sionals in laser therapy, to promote breastfeeding in
SUS.

This study also showed that the longer the proce-
dure, the higher the cost of each session.
Nevertheless, it should be observed that the duration
should not be a single criterion for choosing which
therapeutic alternative, because it does not allow
assessing the clinical efficacy to improve the lesion.
However, in the health services management prac-
tice, it should be included in the decision making
regarding the best choice of treatment modality.

In this perspective, a systematic review
compared alternative treatments commonly used for
NT healing and analgesia, including medications,
ointments, dressings, protective shells, use of breast
milk itself, correction of the latch and positioning of
the baby, however there is no strong evidence about
the effectiveness, besides that these treatments are
time-consuming and the woman when seeking help,
already has a severe lesion.16

On the other hand, studies have proven the effec-
tiveness of laser therapy in repairing skin and
mucous wounds that are difficult to heal17,18 and in
reducing the pain caused by NT of women who
breastfeed5-7 and both reported advantages of LLL
therapy, with topical application, especially
regarding its role in speeding up the repair process
and relieving pain. However, to date, there are no
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Figure 2

Representativeness of cost on laser equipment, materials and qualified professional in each Lasertherapy session.

Londrina, PR, Brazil, 2017 and 2018.

ILIBG= Irradiation Laser Intravascular of Blood Group; LLG= Local Laser Group; CG= Control Group.
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Figure 3

Correlation between the duration of LL and ILIB Lasertherapy sessions and cost. Londrina, PR, Brazil, 2017 and 2018.
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Table 1

Median (minimum - maximum) for the final ∆ values and the total duration of three sessions of the CG, LLG and ILIBG. Londrina,

PR, Brazil, 2017 and 2018.

Group                                                                       ∆final  (mm)                                             Total duration (seg.)

CG -4 (-133 – 100)* 5035 (3774 – 7615)*

LLG -10 (-282 – 50) 5626 (3251 – 8357)*

ILIBG -21 (-204 – 30) 7601 (6444 – 12275)

∆ Final delta = lesion area after the 3rd application - initial lesion area; total duration = session duration 1 + session duration 2 +
session duration 3.

* p<0.05 vs. ILIBG.
CG= Control Group; LLG= Local Laser Group; ILIBG= Irradiation Laser Intravascular of Blood Group.
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results from clinical trials using ILIB to compare
results.

It should be noted that in this study it was
possible to observe a significant improvement in
wound healing in the two intervention groups (LLG
and ILIBG), however the patients who received ILIB
showed greater tissue recovery, accelerating the
healing process, which increases the chances of
keeping exclusive breastfeeding.

In this way, this study produced new scientific
evidence that allows us to state statistically that
ILIBG was more effective and that, although it has a
higher cost, it has a positive cost-benefit ratio.

Regarding the healing of the lesion and the dura-
tion of therapy, it was evident that the longer the
session, the smaller the final area of the lesion.
Because of this, the total time was analyzed, and a
significant distinction was found between the
groups, CG and LLG have a cumulative duration of
the three sessions significantly shorter when
compared to ILIBG. However, when analyzing the
improvement of the lesion, only ILIBG showed a
greater reduction when compared to CG.

A recent study has explained how laser irradia-
tion can induce a photo biomodulation (PBM) effect
on the cells and tissues, contributing to a targeted
modulation of cellular behaviors, improving tissue
repair processes, inducing cell proliferation, and
increasing trunk cell differentiation. Laser therapy is
a non-invasive method that contributes to pain relief
and reduces inflammation, besides the improved
healing and tissue repair processes.19

A possible limitation of this study would be the
non-stratification on different types of NT, since the
area of the lesion was considered, which could inter-
fere in the variation of the total cost. It is suggested
in new studies to categorize this clinical variable
when associated with costs. As a result, absolute
values were not compared, Delta - ∆, was performed
to check the magnitude of the benefit in LLL,
without losses.

It is a fact that breast milk is a differentiated
food, adapted to the child’s needs, providing nutri-
ents that are necessary for their full growth and
development, however in low-income and middle
income countries, only 37% of the children under 6
months are exclusively breastfed.1

An important study brings remarkable data.
According to the authors, if women could exclu-
sively breastfeed their children for the first six
months of life, we would save 341.3 billion dollars
worldwide annually in health costs.20 However,
these costs can be minimized by investing in public
health policies that support, protect, promote, and

extend breastfeeding.
When it comes to measuring the cost of a new

technology that has not yet been incorporated in care
protocols, it is important to consider the unquantifi-
able costs obtained from long-lasting breastfeeding.
This is reflected in the biological benefits of breast
milk, in the mother-child bond, in practicality and
the lowest cost for families18 and countless other
aspects of the social cost of successful breastfeeding.
In this perspective, economic aspects are important
instruments to guide political decisions. Therefore,
maternal and child health, too, must be considered
an economic asset and be appreciated by society and
health managers, who assign financial resources,
given that the costs of this procedure were measured,
this knowledge can be included in management deci-
sions on alternatives for the NT treatment, which is
the advance of knowledge in this study.

It was concluded that ILIB micro absorption cost
was higher than the other alternatives treatment in
all sessions. The most prominent variable in the
composition of the cost was the nursing profes-
sional’s assistance time. ILIB had a greater effect on
NT healing when compared to CG and, even though
it is more expensive, a positive cost-benefit ratio is
suggested in healthcare practice, which gives this
alternative treatment a greater saving.

An important contribution of the present study
was to measure and make known the costs, being
able to guide health professionals in the choice of the
best therapeutic method, including cost information
in the decision-making process.

There was an advance in knowledge, since ILIB
transcutaneous laser therapy proved to be an effec-
tive and efficient alternative, being a low-cost alter-
native, which can be included into global protocols.
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