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ABSTRACT

Objective This study aimed to assess the cost-
effectiveness of combined scalp acupuncture therapy with
speech and language therapy for patients with Broca’s
aphasia after stroke.

Design A within-trial cost-effectiveness analysis.
Settings Community health centres.

Subjects A total of 203 participants with Broca’s aphasia
after stroke who had been randomly assigned to receive
scalp acupuncture with speech and language therapy
(intervention) or speech and language therapy alone
(contral).

Intervention Both groups underwent speech and
language therapy (30 min per day, 5 days a week, for

4 weeks), while the intervention group simultaneously
received scalp acupuncture.

Primary outcomes All outcomes were collected at
baseline, and after the 4-week intervention and 12-
week follow-up. Cost-effectiveness measures included
the Chinese Rehabilitation Research Center Standard
Aphasia Examination (CRRCAE) and Boston Diagnostic
Aphasia Examination (BDAE). Cost-utility was evaluated
using quality-adjusted life-years (QALYs). Incremental
cost-effectiveness ratios were expressed, and sensitivity
analysis was conducted.

Results The total cost to deliver the intervention was
€4001.72, whereas it was €4323.57 for the control
group. The incremental cost-effectiveness ratios showed
that the intervention was cost-effective (€495.1 per BDAE
grade gained; €1.8 per CRRCAE score gained; €4597.1
per QALYs gained) relative to the control over the 12
weeks. The intervention had a 56.4% probability of being
cost-effective at the ¥50696 (€6905.87) Gross Domestic
Product (GDP) per capita threshold. Sensitivity analyses
confirmed the robustness of the results.

Conclusions Compared with speech and language
therapy alone, the addition of scalp acupuncture was
cost-effective in Chinese communities. As the costs

of acupuncture services in China are likely to differ

from other countries, these results should be carefully

,! Jia Huang,? Ying Xu," Jingsong Wu,? Jing Tao,"** Lidian Chen'®*

Strengths and limitations of this study

» This study was the first to investigate the cost-
effectiveness of combining scalp acupuncture
therapy with speech and language therapy for
community-dwelling patients with Broca’s aphasia
after stroke.

» The majority of the parameters used in the model,
including costs and utilities, were collected from
Chinese community-based health service centres,
which reflects the situation in low-income and
middle-income countries.

» The uncertainty in cost-effectiveness was adequate-
ly estimated and illustrated, enabling an appropriate
interpretation of the results.

» The analysis was performed from a prospective
societal perspective and did not consider the costs
from the Chinese healthcare services perspective.

» The results were limited by the relatively short anal-
ysis period and the potential differences in acupunc-
ture services and costs among other countries.

interpreted and remain to be confirmed in other
populations.
Trial registration number ChiCTR-TRC-13003703.

INTRODUCTION

Approximately one-third of stroke survi-
vors suffer from impaired communication
abilities, and 30%-42% of these patients
have long-term symptoms of aphasia.' The
most common, Broca’s aphasia, is caused by
lesions on anterior brain regions.” Patients
often require long-term care, which causes
substantial economic and mental health
burdens on the family and society. In China,
hospitalisation costs (per capita) for cerebral
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haemorrhage and cerebral infarction were ¥17787 and
¥9387 in 2016, respectively, representing a 61.4% and
31.4% increase from 2010.”

Intensive speech and language therapy (SLT) promotes
the functional reorganisation of the central nervous
system. However, high-intensity and high-dose interven-
tions may not be acceptable to all patients.*> Therefore,
other treatments adjunct to SLT might be useful.’ Recent
evidence suggests that scalp acupuncture may have bene-
ficial effects on comprehension, oral expression, repeti-
tion, denomination, reading and writing in postapoplectic
aphasia.” Acupuncture may be a useful complementary
therapeutic approach to targeted language interventions
provided by community rehabilitation therapists.® Broca’s
area in the inferior frontal gyrus mediates an activation
cascade from the sensory representations of words in
the temporal cortex to their corresponding articulatory
gestures in the motor cortex.” The language centre of
Broca’s area, projected onto the scalp, spans the lower
40% of the anterior oblique line of vertex temporal and
the anterior temporal line. As such, this area can be punc-
tured to stimulate the language centre, increase blood
supply and boost the processes for rebuilding axonal
connections.

Community medical resources promoting full engage-
ment with rehabilitation treatment for poststroke
patients have reduced the disability rate below 40% and
increased activities of daily living by 85%."" Simultane-
ously combining language function training with scalp
acupuncture not only makes up for the deficit of targeted
functional stimulation and training with acupuncture
alone (such as listening, speaking, reading and writing)
but also alleviates the tedious and time-consuming nature
of language function training.'” However, while combina-
tion therapy may be more effective, it involves additional
costs. Considering the social burden of aphasia after
stroke, this study aimed to evaluate the cost-effectiveness
of scalp acupuncture therapy (SAT) combined with SLT
for community patients with Broca’s aphasia after stroke
compared with SLT alone.

METHODS

Study design

This within-trial economic evaluation used data collected
from a multicentre, parallel-group, cluster randomised
controlled trial of SAT plus SLT in Broca’s aphasia after
stroke. The Consolidated Health Economic Evaluation
Reporting Standard was adhered to when reporting this
study. The full trial protocol has been published at www.
trials; ournal.com/content/15/1,/290.'?

Target population

Patients with Broca’s aphasia after stroke were recruited
from thirteen community health centres. Patients were
included in the study if they were: (1) aged between 18
and 80 years; (2) diagnosed with stroke according to the
criteria of the Fourth National Cerebral Vascular Disease

Conference' and confirmed as the first stroke by CT
or MRI; (3) no more than 2years poststroke and (4)
suffering from Broca’s aphasia after stroke, determined
by a neurologist or rehabilitation physician and a speech
and language therapist, in accordance with the Chinese
Rehabilitation Research Center Standard Aphasia Exam-
ination (CRRCAE) standard. Participants were excluded
if they: (1) had aphasia due to another encephalopathy
(eg, traumatic brain injury, brain tumour, neurode-
generative diseases or brain parasitic diseases); (2) had
aphasia due to dementia; (3) had speech impairment
due to dysarthria; (4) had a stroke with serious uncon-
trolled complications, such as severe pulmonary infec-
tion, shoulder-hand syndrome or deep vein thrombosis;
(5) had severe visual or auditory impairment; (6) had
serious heart, kidney, liver or nervous system disease; (7)
had a history of epilepsy and (8) had received an alter-
nate intensive intervention which may have affected the
results during the last 4 weeks.

Randomisation and blinding

Each participating community health centre was
randomly assigned to either the scalp acupuncture plus
SLT (intervention) or the SLT alone (control) group by
restricted randomisation generated by an independent
statistician. The random allocation sequence was blinded
to the screeners who conducted the baseline tests for the
patients and protected by a specified project manager
who was not involved in participant recruitment. Both
the group allocation and baseline measurements were
concealed from the outcome assessors.

Interventions

In the SLT sessions (which were the same between the
intervention and control groups), the intervention group
received SLT immediately after insertion of the needles for
scalp acupuncture. The acupuncture needles remained
in place throughout SLT. All participants completed the
4-week intervention and 12-week follow-up.

Scalp acupuncture therapy

The needling sites included the lower 40% of the ante-
rior oblique line of vertex-temporal MS 6 (Ding nie gian
xie xian) and the anterior temporal line MS 10 (Nie
gian xian). The anterior oblique line of vertex-temporal,
which links EX-RN 1 (Qian Si shen cong) to GB 6 (Xuan
li), is on the temporal side of the head and obliquely
passes through the bladder and gallbladder meridians.
The anterior temporal line is a part of the gallbladder
meridian on the temporal side of the head, linking GB 4
(Hanyan) to GB 6 (Xuanli).

Patients assumed either sitting or lying supine for
correct manipulation. The area was routinely sterilised
before needles were inserted. Number 30 Hwato needles
0.30mm in diameter and 40 mm in length were obliquely
inserted rapidly (10°-20°) into the gales aponeurotic
of the scalp. For point prescription, the needles were
then parallelly pierced 25-35mm deep, along the lines
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described above. Acupuncture was maintained for 30 min
with rapid twirling performed for 2-3min once every 10
min, at a frequency of 180-300 twirls per minute to reach
de qi. After each needle was withdrawn, a dry sterilised
cotton ball was pressed on the puncture site as quickly
as possible to prevent bleeding. Scalp acupuncture treat-
ment was conducted by general practitioners who had
more than 2years of experience. A 30 min of SAT was
administered once a day, 5days a week, for 4weeks.

Speech and language therapy

SLT was based on the ‘Technical specification of common
rehabilitation therapy’ (2012) published by the Chinese
Association of Rehabilitation Medicine."* The thera-
pists prescribed training programmes, including various
aspects of listening, speaking, reading, writing or calcu-
lating, appropriate for each patient’s ability. Further-
more, the degree of difficulty was changed to match the
patient’s progress. A 30 min of SLT was administered per
day, 5days a week, for 4weeks.

Standard care

According to the Chinese Guidelines for the Prevention
and Treatment of Cerebrovascular Diseases (2010), stan-
dard care includes: (1) identifying the type of stroke and
its risk factors by imaging or laboratory examination and
performing etiological treatments; (2) blood pressure
was managed after stroke; (3) patients were receiving
antiplatelet aggregation treatments; (4) patients received
basic treatments for complicated heart disease and (5)
patients were encouraged to control their weight, engage
in physical exercise, quit smoking, limit alcohol consump-
tion, reduce salt intake, eat more fruits, vegetables and
low-fat dairy products, and to maintain an optimistic
mood.

Outcome measures

Outcomes were measured using face-to-face assessments
and self-report questionnaires. Those collecting outcome
data at baseline and four and twelve weeks post the inter-
vention were independently performed by experienced
and blinded assessors.

The costs were evaluated from a societal perspective
and included all expenses related to the interventions
irrespective of who payed." Individual costs were investi-
gated using separate economic case report questionnaires
for each participant (online supplemental file A) and
were measured in Chinese Yuan. To provide a broader
understanding of the costs, Renminbi was converted to
Euros using the average exchange rate from June 2014 to
January 2016 (7.341; http://fx.sauder.ubc.ca/data.html).
Direct individual costs were incurred from the duration
of hospitalisation, visits to the emergency department,
general medical treatments, visits to a specialised physi-
cian and nursing care. Direct non-medical costs included
the carer’s transportation expenses to and from treat-
ment sessions. Regarding indirect costs from a societal
perspective, the per-day cost of sick leave from work

during rehabilitation (both participants and their family
members) was assessed using a human capital approach
((China’s per capita Gross Domestic Product (GDP) in
2015+365 days)xthe number of days sick from work). As
the time frame of the analyses was only 12 weeks, neither
costs nor outcomes were discounted.

The aphasia grading standard of severity from the
Boston Diagnostic Aphasia Examination (BDAE) was
taken as the primary outcome of treatment effective-
ness.'® As the original BDAE edition was not suitable for
Chinese participants, a revised BDAE-Chinese (BDAE-
C),"” " based on Chinese culture and language, has now
been established as the standard for Chinese patients.
The BDAE-C aphasia grading standard of severity has six
grades: 0 (worst) to 5 (best).

The CRRCAE" was also used to assess treatment effec-
tiveness. The CRRCAE consists of two parts (online supple-
mental file B). The first part includes twelve questions to
test the patient’s speech. The second part contains nine
subtests (auditory comprehension, repetition, speaking,
reading aloud, reading comprehension, copying, descrip-
tion, dictation and calculation). The intraclass correla-
tion coefficient of test-retest reliability exceeded 0.9,
Cronbach’s o, of internal consistency was 0.941 and its
relationship with the Western Aphasia Battery was 0.948
(on aphasia quotients).

The utility of treatment was measured in quality-
adjusted life years (QALYs), transformed from the raw
Short form 36 (SF-36)health survey questionnaire data by
parametric preference weights. This generic health status
measure provides scores for QALYs* *' using an algo-
rithm based on health status valuations elicited from a
large representative sample of the general population in
the UK. The QALYs scores ranged from zero to one. The
maximum possible QALYs score differed slightly across
participants due to different treatment durations.

Statistical analysis
The analyses were conducted on the modified intention-
to-treat principle. Missing data were estimated using
multiple imputation. Linear mixed modelling was used
to evaluate the treatment effects on the primary outcome
measures and QALYs. Treatment group and time points
were considered fixed factors, patients were a random
factor and the group by time interaction was included
in the model. All estimates were adjusted for clinical
outcomes. The incremental cost-effectiveness ratios
(ICERs) were calculated as a measure of the additional
costs necessary to achieve greater treatment outcomes.”
The ICERs were evaluated with the cost-effectiveness
threshold recommended by the WHO,* as there is no
unified standard on the value of QALYs in China.** Treat-
ment strategies that save costs while obtaining health
benefits are the most cost-effective and represented by
an ICER less than zero. When the ICER is between zero
and GDP per capita, the treatment strategy has high
cost-effectiveness. Between one and three times GDP
per capita, the ICER shows cost-effectiveness. Finally,

Liu Z, et al. BMJ Open 2021;11:046609. doi:10.1136/bmjopen-2020-046609

3


https://dx.doi.org/10.1136/bmjopen-2020-046609
http://fx.sauder.ubc.ca/data.html
https://dx.doi.org/10.1136/bmjopen-2020-046609
https://dx.doi.org/10.1136/bmjopen-2020-046609

treatment strategies with ICERs greater than three times
GDP per capita are not cost-effective. China’s per capita
GDP was ¥50696 in 2015.*° Although QALY-based and
DALY-based ratios for the same intervention can vary,
differences tend to be modest and do not materially
affect comparisons to common cost-effectiveness thresh-
olds.”® Bootstrap resampling with 1000 replications drawn
from each of the imputed datasets was used to estimate
the uncertainty associated with the estimates. These were
used to estimate cost-effectiveness acceptability curves
(CEACs).”’

Sensitivity analyses were performed to check the
robustness of the results. Three analyses were performed,
including (1) based on complete cases only, (2) by
removing extremely high-cost and low-cost cases of health
utilisation (ie, winsorised at the 95% level) and (3) by
converting the SF-36 to QALYs utility score using the non-
parametric Bayesian preference weights.*®

All data were analysed using SPSS V.24 (IBM) and
TreeAge pro 2019. Statistical significance was set at p<0.05.

Patient and public involvement

Neither the patients nor the public were involved in
designing, conducting, reporting or disseminating this
study.

RESULTS

From June 2014 to January 2016, we evaluated 2448
patients with Broca’s aphasia after stroke who were
visiting the participating community health centres. Of
the 290 eligible patients randomised, six patients (two in
the intervention group and four in the control group)
refused baseline evaluation immediately after rando-
misation. A further 81 patients were eliminated due to
the absence of baseline economic measures and non-
completion of the questionnaires. Finally, 203 patients
were included in the cost-effectiveness analysis. A flow
diagram of the trial is shown in figure 1. Baseline socio-
demographic and clinical characteristics were not signifi-
cantly different between the intervention and control

recruited

About 2448 patients were

About 2158 were excluded

1. Complied with the exclusion

S

criteria
2. Inconformity to the inclusion

criteria

290 eligible patients were

randomized

3. Refused to participate in the trial

144 were allocated to

experimental group

l

146 were allocated to

control group

2 drop out (refused baseline
measurement)

34 eliminated (absence of baseline
economic measurement and non-
completion of cost questionnaires)

4 drop out (refused baseline
measurement)

47 eliminated (absence of
baseline economic measurement
and non-completion of cost
questionnaires)

108 received speech and language

therapy + scalp acupuncture therapy

2 drop out

2 lost to follow-up

106 completed 4-week treatment

3 drop out

3 lost to follow-up

95 received speech and language

therapy

1 drop out

1 lost to follow-up

94 completed 4-week treatment

4 drop out

4 lost to follow-up

103 completed 12-week follow up observation

108 were included in modified ITT analysis

Figure 1

90 completed 12-week follow up observation

!

95 were included in modified ITT analysis

Flow diagram of the trail. ITT, intention-to-treat analysis.
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Table 1 Baseline sociodemographic and clinical characteristics between the cost analysis set and the full analysis set

Cost analysis set

Full analysis set

Intervention group,

Control group,

Intervention group,

Control group,

Categories n=108 n=95 n=142 n=142
Age median (IQR) 58 (15) 63 (18) 58 (17) 60 (16)
Gender N (%)

Male 73 (67.6) 68 (71.6) 102 (71.8) 96 (67.6)
Female 35 (32.4) 27 (28.4) 40 (28.2) 46 (32.4)
Education mean years (SD) 9.54+3.55 10.42+3.50 9.65+3.56 10.36+3.52
BMI median (IQR) 23.66 (2.99) 23.99 (3.08) 23.49 (3.17) 23.61 (3.30)

SBP mean mm Hg (SD) 129.13+14.55 131.85+14.37 129.89+15.37 132.95+14.77
DBP mean mm Hg (SD) 82.60+8.68 80.49+9.50 81.73+9.17 81.11+9.51
Duration of disease mean months 6.31+£5.55 5.88+4.97 6.31+£5.67 6.12+5.04
(SD)
Type of stroke N (%)
Haemorrhagic 76 (70.4) 63 (66.3) 100 (70.4) 87 (61.3)
Ischaemic 32 (29.6) 32 (33.7) 42 (29.6) 55 (38.7)
Hemiplegia side N (%)
Right 95 (88.0) 82 (86.3) 126 (88.7) 123 (86.6)
Left 8 (7.4) 5(5.3) 8 (5.6) 7 (4.9)
Bilateral 3(2.8) 6 (6.3) 4(2.8) 8 (5.6)
None 2 (1.9 2 (2.1) 4 (2.8) 4 (2.8)
Handedness N (%)
Right 102 (94.4) 93 (97.9) 136 (95.8) 139 (97.9)
Left 6 (5.6) 2 (2.1) 6 (4.2) 3(2.1)

BMI, body mass index; DBP, diastolic blood pressure; SBP, systolic blood pressure.

group for either the cost-effectiveness analysis dataset or
the full dataset (table 1).

Table 2 summarises the changes in BDAE proportions,
mean CRRCAE scores and mean QALYs between the
intervention and control groups from baseline to the
end of the 4-week intervention and 12-week follow-up
period. The 4-week improvement in BDAE and CRRCAE
was sustained over the 12-week follow-up period after
controlling for baseline imbalances (p<0.001). The
QALYs increased between baseline and 4weeks, with the
intervention group being higher than the control group
and remaining higher after 12 weeks (p<0.001).

The average direct medical costs per participant were
¥4780.70 for the intervention group and ¥6059.49 for the
control. The total costs for the intervention (¥29376.59
(€4001.72)) and control treatments (¥31739.31
(€4323.57)) were not significantly different. There were
no notable differences in cost categories, except for the
significantly lower direct non-medical costs in the inter-
vention group (¥2391.55 (€325.78)) compared with the
control (¥4382.86 (€587.04)) at the end of the 12-week
follow-up. Indirect costs were the greatest category
contributing to overall costs (table 3).

The ICERs were all less than zero, indicating the cost-
effectiveness of the intervention strategy and making it

the preferred scheme (table 4). Point estimates from the
base-case analysis showed that the intervention group was
more cost-effective and had similar total costs compared
with the control group, resulting in an incremental cost
per QALY ratio of ¥ -39 378.67 (€-5364.21) at the end
of the 12-week follow-up. The CEACs for these results
are shown in figures 2 and 3. Figure 2 shows the prob-
ability that the intervention strategy will be cost-effective
at various point improvements in QALY. From a societal
perspective, if the willingness-to-pay threshold is set at
¥50696 (€6905.87) GDP per capita in 2015, the interven-
tion group will have a 56.4% probability of being cost-
effective (figure 3).

Sensitivity analyses showed similar results, indicating
that, under all three evaluation scenarios, the interven-
tion strategy was dominant with respect to the cost per
additional CRRCAE score, BDAE grade improvement
and per additional QALY gained (online supplemental
file C).

DISCUSSION

This economic analysis shows that additional SAT was
cost-effective as it saved costs compared with SLT alone
in patients with Broca’s aphasia after stroke. From a cost
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Table 2 Effectiveness and health outcomes for both randomised groups after 4 and 12 weeks (x =+ s)

Intervention group,  Control group, Difference mean* Group Interaction

Outcomes n=108 n=95 (95% Cl) P valve P valve P valve
BDAE

Baseline 1.78+0.95 1.44+0.68 - <0.001 <0.001

End of 4 weeks 2.55+1.08 1.74+0.79 0.47 (0.31 to 0.64)

End of 2.96+1.23 1.98+0.96 0.65 (0.43 to 0.86)

12 weeks
CRRCAE

Baseline 286.27+239.64 104.86+120.87 — — <0.001 <0.001

End of 4weeks 459.53+272.90 173.34+159.64 118.00 (101.61 t0 134.39)  <0.001

End of 517.04+269.54 239.03+175.31 182.47 (166.17 t0 198.76)  <0.001

12 weeks
QALYs

Baseline 0.53+0.10 0.51+0.09 - — <0.001 <0.001

End of 4 weeks 0.60+0.10 0.52+0.09 0.04 (0.03 to 0.05) <0.001

End of 0.62+0.10 0.55+0.10 0.07 (0.06 to 0.08) <0.001

12 weeks

*Adjusted for baseline variables.

BDAE, Boston Diagnostic Aphasia Examination; CRRCAE, Chinese Rehabilitation Research Center Standard Aphasia Examination; QALYs,

quality-adjusted life-years.;

structure perspective, scalp acupuncture in Chinese
communities is usually less expensive than in developed
countries and more accessible than other treatments
for health promotion,” which may explain its cost-
effectiveness in this study. Additionally, patients receiving
combination therapy reduced their use of non-standard
treatment interventions and medications, reflected in
reduced direct non-medical costs and self-paid expenses.
Combination therapy was less costly than SLT alone,

calculated according to the modified intention-to-treat
principle

We consider that the base case is likely to be conserva-
tive as it excludes the cost savings associated with produc-
tivity gains. More importantly, our base-case analysis
considers only the twelve weeks of the trial. The effects
of acupuncture appear to be persistent as the differ-
ences between the groups were slightly larger after 12
weeks than immediately post-treatment. Although it is

Table 3 Mean costs for both randomised groups after 4 and 12 weeks

Intervention 4 weeks
Mean costs, € (SD)

Follow-up 12 weeks
Mean costs, € (SD)

Intervention Control group, P Intervention Control group, P
Cost categories  group, n=108 n=95 z value group, n=108 n=95 z value
Direct medical 474.94 (467.0) 632.54 (800.68) -0.18 0.86 651.23 (580.90) 825.43 (969.83) -0.18 0.86
costs
Medication 95.92 (109.31) 86.05 (80.04) 1.83 0.07 197.11 (228.64) 228.06 (385.92) 0.52 0.61
Rehabilitation 89.42 (100.11) 106.13 (129.80) -0.24 0.81 113.69 (134.85) 144.9 (167.0) -1.07 0.29
evaluation
Rehabilitation 285.49 (335.96) 249.6 (246.4) 0.73 0.47 320.14 (393.76) 257.42 (244.51) 1.05 0.29
therapy
Individual self- 299.03 (362.39) 288.34 (385.52) 1.11 0.27 427.2 (389.75) 462.47 (664.83) 0.98 0.33
pay
Direct non-medical 260.49 (221.79) 285.01 (214.97) -1.07 0.29 325.78 (274.8) 597.04 (591.53) -2.98 0.003
costs
Indirect costs 783.5 (1151.84) 1000.69 (2456.06) -0.94 0.35 3024.7 (4137.07) 2901.1 (3913.88) -0.04 0.97
Total costs 1518.93 (1436.97) 1918.24 (2603.75) -1.45 0.15 4001.72 (4479.98) 4323.57 (4440.29) -0.54 0.59

The Euro exchange rate against RMB was 7.341.
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Table 4 The incremental cost-effectiveness ratios for both randomised groups after 4 and 12 weeks

Incremental Incremental
Outcomes Time Cost, € (95%Cl) Effect (95% Cl) ICER*
BDAE difference At intervention 4 weeks -387.1 (-958.5 to 184.4) 0.47 (0.31 to 0.64) -823.6
At follow-up 12 weeks  —-321.8 (-1574.7 to 931.0) 0.65 (0.43 to 0.86) —495.1
CRRCAE difference At intervention 4 weeks -387.1 (-958.5 to 184.4) 118.00 (101.61 to 134.39) -3.3
At follow-up 12 weeks  —-321.8 (-1574.7 to 931.0) 182.47 (166.17 to 198.76) -1.8
QALY difference At intervention 4 weeks -387.1 (-958.5 to 184.4) 0.04 (0.08 to 0.05) -9677.5
At follow-up 12 weeks  —-321.8 (-1574.7 to 931.0) 0.07 (0.06 to 0.08) —4597 1

The Euro exchange rate against RMB was 7.341.

*For ICER related to baseline change in outcome after adjusting for baseline variables, the sign of the difference has been changed as a

negative change in outcome represents an improvement.

BDAE, Boston Diagnostic Aphasia Examination; CRRCAE, Chinese Rehabilitation Research Center Standard Aphasia Examination; ICER,

incremental cost-effectiveness ratios; QALYs, quality-adjusted life-years.

conceivable that our results do not reflect real-life cost-
effectiveness, the algorithm developed by Brazier tends
to generate ICERs that are somewhat higher than those
generated with other methods.” Therefore, our sensi-
tivity analysis demonstrated the Bayesian QALYs evalua-
tion method and confirmed that these results are robust.

The present study includes, to our knowledge, the
first economic evaluation of acupuncture treatment in
community-dwelling patients with Broca’s aphasia after
stroke. Obviously, such an approach also has its method-
ological limitations. In this study, neither providers nor
patients were blinded to the treatment. Therefore, bias
due to knowledge of the treatment received cannot be
ruled out. To minimise social acceptability bias, all ques-
tionnaires were sent directly from and to the coordi-
nating research institute. The treatment regimens were
highly variable between patients because the specifics
of acupuncture treatment and any cointerventions
were left to the discretion of the speech therapists. The
study inclusion criteria were broad, which resulted in a
heterogeneous patient sample with many comorbidities.
Another limitation arises from the duration of the study.
The cost and effectiveness data were compared between
the two groups for 4weeks after baseline. The immediate
treatment effects after the 4weeks continued for at least
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Figure 2 Cost-effectiveness (CE) acceptability curve for
cost per quality-adjusted life-year analysis. SAT, scalp
acupuncture therapy; SLT, speech and language therapy.

12 weeks. Therefore, long-term health economic effects
could not be investigated in the present study. Projecting
our base-case scenario from 4weeks to lyear supported
the findings of other acupuncture trials that reported
improvements in quality of life were maintained for up
to lyear.

There are only a few studies on acupuncture treat-
ment in patients with Broca’s aphasia after stroke. A
systematic review and meta-analysis’' including 28 RCTs
concluded that acupuncture seems to be effective in
improving post-stroke aphasia, functional communi-
cation and language function. In agreement with the
present study, the best curative effect was achieved
with the combination of acupuncture with speech and
language training. However, the possible deficiencies
and limitations of the studies included in the meta-
analysis should be considered, such as small sample
sizes, the intensity of treatment, the study duration and
the reliability of the measurements.

It is worth noting that the real-world implementation
of SAT in low-income and middle-income countries and
regions may be restricted by poor acupuncture services,
inefficient systems and a deficiency of therapists.” Alter-
natively, high-income countries and regions may be
limited by high treatment costs. As such, socioeconomic
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inequalities may influence those who can receive acupunc-
ture. Thus, standardised education and training for the
public, community physicians and government agencies
should be improved so that the community can fully
understand the benefits and cost-effectiveness of SAT.

The current study had several limitations. First, the
treatments took place over a relatively short period,
with a 12-week follow-up. Second, at the baseline assess-
ment, 30% of the participants refused to respond to the
economic questionnaires, resulting in incomplete cost
data. Using completely random imputations for missing
data would have introduced bias.*® As an alternative, we
used modified intention-to-treat principles to analyse
cost-effectiveness.* Third, direct non-medical costs and
indirect cost data were based on self-reported informa-
tion. Consequently, the risk of recall and social desir-
ability bias may have been introduced. These limitations
would have led to an overestimation of the true cost-
effectiveness of SAT in low-income and middle-income
countries.

CONCLUSIONS

In conclusion, scalp acupuncture combined with
SLT was cost-effective compared with SLT alone in
patients with Broca’s aphasia after stroke. This result
was strongly influenced by the cost of acupuncture, as
the treatment strategy only remains cost-effective when
the cost of providing acupuncture is low. The costs of
acupuncture services in China are likely to differ from
other countries. Therefore, these results should be
carefully interpreted and remain to be confirmed in
other populations.
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