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Background: The COVID-19 pandemic and its economic impact have
heightened the risk of mental health and pain-related issues. The integration of
acupuncture with conventional medicine shows promise in improving treatment
outcomes for these conditions. The Alberta Complementary Health Integration
Project (ABCHIP) aimed to provide acupuncture to youth (aged 24 and under)
and seniors (aged 55 and above) experiencing chronic pain, pain management
issues, mental health issues, and/or related conditions. The program aimed to
promote integrative care, assess the effectiveness and cost-effectiveness of
these therapies, and deliver patient-centered care.

Design: ABCHIP provided acupuncture to address pain, mental health, and
addiction issues at no cost to two vulnerable populations in Alberta: youth and
the older adult. A total of 606 patients aged 14-65 received 5,424 acupuncture
treatments. Outcome measures included pain interference, pain severity,
sleep quality, depression, anxiety, fatigue, anger, and quality of life. Short-term
outcomes were assessed through questionnaires completed at the beginning
and completion of the treatments, while long-term benefits were estimated
using these outcome indicators and existing literature on the economic cost
of illnesses.

Result: The cost-effectiveness analysis revealed the following ratios per Quality-
Adjusted Life Year (QALY): CND12,171 for the overall sample, CND10,766 for
patients with pain, CND9,331 for individuals with depression, and CND9,030 for
those with anxiety. The cost—benefit analysis demonstrated annual cost savings
ranging from CND1,487 to CND5,255, with an average of CND3,371.

Conclusion: The study findings indicate that ABCHIP's treatment for pain,
depression, anxiety, and sleep issues is cost-effective, leading to substantial cost
savings and improved quality of life for patients. The program'’s cost per Quality-
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Adjusted Life Year (QALY) is significantly lower than benchmarks used in other
countries, demonstrating high cost-effectiveness and value. Patients receiving
12 treatments experienced significant improvements across all measures, with
estimated economic benefits surpassing treatment costs. In summary, ABCHIP
offers a cost-effective and economically efficient therapy choice for individuals
dealing with pain and mental health issues.
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1 Background

Existing risk factors for mental health and pain-related issues have
been amplified due to the COVID-19 pandemic. The combination of
lockdown measures, physical distancing, and the uncertainty
surrounding the pandemic has led to social isolation, loss of income,
limited access to services, increased substance abuse, and decreased
social support, particularly among vulnerable populations such as the
older adult and youth (1-3). The economic crisis resulting from the
pandemic has further impacted the quality of life, physical and mental
health, and access to healthcare, especially in insurance-based systems
(3). These economic conditions can exacerbate existing mental health
issues and contribute to the development of new ones. Furthermore,
mental health problems can intensify pain-related disorders.
Psychosocial stressors and unique biological factors can contribute to
or worsen chronic pain, which may be more prevalent in individuals
with a weakened stress response system. The prolonged stresses
associated with the COVID-19 pandemic have the potential to
increase the prevalence of chronic pain (4, 5). The anticipated
economic recession following the pandemic is likely to widen
healthcare disparities and disproportionately affect socially
disadvantaged individuals with limited access to care (6, 7).
Consequently, there is a pressing need for healthcare services to
address pain and mental health issues related to COVID-19. Policy
briefs from the United Nations and calls from international agencies
such as the World Health Organization emphasize the importance of
investing in mental health and psychosocial support as part of the
COVID-19 response (8, 9). However, the economic recession triggered
by the pandemic may pose challenges to implementing an effective
mental health response.

Acupuncture is an ancient form of Chinese medicine that can help
manage chronic pain, insomnia, stress, anxiety, and depression. The
effectiveness of acupuncture has been extensively studied by
researchers and clinicians worldwide. Rigorous scientific studies have
found acupuncture to be a safe and effective complementary therapy,
often used alongside conventional medical care to manage chronic
pain and mental health conditions (10-19). As an increasing number
of top institutions and clinics integrate acupuncture into their services,
the crucial questions for healthcare policymakers are: is it cost-
effective to incorporate acupuncture into the current healthcare
system? Would it bring cost savings to the healthcare system and
society? In other words, what is the value of investing in
complementary therapies such as acupuncture?

Conceptually, the overall benefits of integrating Complementary
& Alternative Medicines (CAM) such as acupuncture into the
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healthcare system for pain and mental health management include
both short-term and long-term gains. As illustrated in Figure 1, these
benefits are three-folded. First, health benefit: improvements in health
status, which leads to cost savings from reducing overall healthcare
utilization and expenditures, as well as improvements in quality of life,
which translates into population welfare gain. Second, harm reduction:
improvement in pain management could reduce patients’ exposure to
addictive substances. Third, lifelong productivity: for younger
populations, CAM can enhance school performance and lead to long-
term productivity gains. Research suggests that adverse childhood
experiences (ACEs) can increase the likelihood of developing physical
and mental illnesses, including addiction, later in life, as well as
negatively impacting academic and employment performance (20,
21). The integration of acupuncture could potentially provide lifelong
benefits by assisting individuals in managing ACEs, improving
academic achievement, and enhancing school attendance, thereby
increasing overall productivity.

In recent years, a growing body of literature has examined the
cost-effectiveness of acupuncture treatment (22-28). Many studies
find acupuncture to be cost-effective in managing chronic pain and
mental health conditions. The integration of acupuncture with
conventional medicine offers a unique approach that shows promise
in enhancing both mental and physical health while also generating
cost savings.

To address the increased risk of mental health and pain-related
issues caused by COVID-19, the Alberta Complementary Health
Integration Project (ABCHIP) was launched. ABCHIP aims to
prevent and treat pain and mental health issues related to COVID-19
while delivering accountable and patient-centered care. This paper
contributes to the growing literature on the economic evaluation of
complementary therapies such as acupuncture. Our study focuses on
the economic evaluation of the ABCHIP project, emphasizing the
importance of investigating the direct and indirect benefits associated
with these therapies to determine their efficiency and effective
utilization of limited healthcare resources. Our results provide insights
into improving the efficiency of resource allocation in the
healthcare system.

2 Materials and methods

This research has been reviewed and approved by the University
of Calgary’s Conjoint Health Research Ethics Board (CHREB) under
Ethics ID: REB 21-2050. All participants provided informed consent
to participate in the study. The first ABCHIP acupuncture treatment
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HEALTH BENEFITS

FIGURE 1
Overall benefits of CHIP (Complementary Health Integration Program).

Health Benefits

CAM integration could lead to improvements

in quality of life and health status. Improvement
in quality of life translates to populationwelfare
gain; improvements in health status could lead
to cost savings from reducing overall health
care utilization and expenditures.

Harm Reduction

CAM integration could improve pain manag-
ement and reduce patients’ exposure to
addictive substances. Cost savings come from
both reductions of prescription drug cost and
reductions of direct and indirect costs of
addiction to society.

was performed on May 25, 2021. The final ABCHIP acupuncture
treatment was performed on March 03, 2022.

2.1 Patients

To be eligible for inclusion in the study, patients had to meet the
following criteria: age <24 or age > 55 and have any of the following
concerns or conditions: mental health concerns and/or conditions
(such as sleep disorders, anxiety, depression), chronic pain, or pain
management issues. Patients who did not provide consent or withdrew
their consent, including children whose parents or guardians did not
give consent, as well as participants who were not available or
comfortable with receiving these treatments, were excluded from
the study.

Patients were recruited through public outreach campaigns,
mail-out services provided by Alberta Health Services (AHS), and
referrals from primary care doctors (28). Out of the 606 patients who
received the services, 72% were female, 27% were male, and 1%
identified with other genders. These patients received a total of 5,424
acupuncture treatments (29).

2.2 Interventions

All interventions provided in the study were offered free of
Certified and
acupuncture treatments. To support patients with mental health

charge. registered acupuncturists provided

issues, an onsite social worker was recruited as part of the study.
Participants were encouraged to meet with the social worker for an
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initial hour-long visit and a follow-up 30-min meeting during their
participation in the project, whenever they felt the need
for assistance.

The objective of the study was to evaluate the performance of
acupuncture in combination with conventional medicine. Each
patient received personalized acupuncture care, and the frequency of
treatment was determined based on the patient’s condition and
treatment goals. Patients were also allowed to pursue any additional
conventional treatment they deemed necessary while receiving
services from ABCHIP.

During the initial session, practitioners gathered information
about the patient’s diet, sleep schedule, and lifestyle. They conducted
a comprehensive examination of physical issues, including observing
painful areas on the body, examining the coating, color, and form of
the tongue, assessing the color of the face, and evaluating the intensity,
rhythm, and quality of the wrist pulse. Based on this information and
the treatment goals of the patients, individualized treatment plans
were created, referring to the ABCHIP acupuncture treatment
protocols (28).

ABCHIP acupuncture treatment protocols in this study were
developed based on established evidence and clinical expertise from
local and international leading experts in our team. Only standard,
proven acupuncture treatments were provided, and no experimental
procedures were undertaken (28).

A typical treatment plan in ABCHIP lasted 1 to 2 months and
included one or two treatments per week, with a minimum of six total
visits and the actual number of visits adjusted based on the severity
and treatment goals of each patient. Treatment progress was tracked
after each set of three treatments using the same survey. Among
patients who had received six or more treatments, which is necessary
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to observe noticeable effects, the study found that satisfactory
outcomes were achieved within 6-18 acupuncture sessions (28, 29).

2.3 Data collection

Patient surveys were conducted at the initial visit and after every
three treatments. The survey questionnaires included various well-
validated and commonly used instruments to assess pain conditions,
pain intensity, depression, anxiety, sleep quality, fatigue, and overall
quality of life (please refer to Outcome Measures for details). These
data were collected and stored securely online using a dedicated
application called Research Electronic Data Capture (REDCap).
Baseline surveys also included demographic questions such as age,
gender, race/ethnicity, income, and more.

Data collectors underwent extensive training on survey items and
effective communication with patients experiencing mental health
issues. This ensured efficient and patient-centered survey conduct.
Measures were also taken to ensure participants were well-prepared
and informed about the survey process, as well as aware of the
available support from the project team during data collection if any
discomfort or concerns arose. This information was explicitly stated
in the patient consent form provided upon enrollment in the study.

2.4 Outcome measures

ABCHIP employed a diverse range of well-validated and widely
used instruments to measure various health aspects. Pain and its
impact were evaluated with the Brief Pain Inventory (BPI), depression
with the Patient Health Questionnaire-9 (PHQ-9), anger with the
PROMIS Short Form v1.1 Anger 5a (for adults) and PROMIS SF v2.0
5a (for minors), anxiety with the PROMIS Anxiety 8a for adults and
PROMIS Anxiety-Pediatric for minors, sleep quality with the
Pittsburgh Sleep Quality Index (PSQI), fatigue with the PROMIS
Short Form v1.0 Fatigue 8a (for adults) and PROMIS Pediatric Short
Form v2.0 Fatigue 10a (for minors), and overall quality of life with the
EQ-5D-5L instrument (28, 29).

The Quality-Adjusted Life Year (QALY) was used as a measure of
health benefit in this economic evaluation study. QALY considers not
only the duration of life but also the quality of life experienced during
that time, encompassing the intangible costs of illnesses. The EQ-5D
instrument assessed the quality of life based on five dimensions:
mobility, self-care, pain, usual activities, and psychological status. Each
dimension was categorized as no problems, minor problems, or major
problems. By comparing respondents’ scores to national standards,
EQ-5D offered a reliable assessment of overall health and quality of life.
The EQ-5D score ranges from 0 to 1, with 1 representing the highest
attainable quality of life and 0 indicating a quality of life worse than
death. A higher EQ-5D score signifies better health outcomes.

2.5 Economic evaluation

To determine the benefits of the treatment, the improvements
observed in pain, depression, anxiety, sleep quality, and quality of life
were translated into economic gains, encompassing both direct and

indirect benefits. Direct benefits include reduced healthcare
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utilization, such as decreased hospitalization, emergency room visits,
and medication costs. Indirect benefits encompass increased
productivity, improved functioning, and reduced absenteeism from
work or school.

Cost-effectiveness analysis (CEA) and cost-benefit analysis (CBA)
were employed to evaluate the economic impact of the ABCHIP
program. Per-patient costs were used for both CEA and CBA. The
study also assessed the long-term benefits by utilizing short-term
indicators and estimates of the economic cost of diseases from
previous literature.

CEA was conducted using quality-adjusted life years (QALYs) as
the measure of health benefit. The CEA ratio was calculated by dividing
the per capita cost of the intervention by the average improvement in
the quality-of-life measure. A lower CEA ratio indicates higher cost-
effectiveness, while a higher ratio suggests lower cost-effectiveness.

For CBA, data from the Economic Burden of Illness literature was
utilized to project cost savings. The study measured improvements in
various clinical outcomes, such as pain, depression, anxiety, and sleep
quality, based on the number of acupuncture treatment sessions
received by patients (12, 9-11, and 6-8). The Economic Burden of
Illness literature was then used to estimate the economic benefits of
these treatment improvements, considering reductions in both direct
costs (e.g., hospital, physician, medication, and institutional care
expenses) and indirect costs (e.g., reduction in quality of life,
productivity loss due to disability, and premature mortality).

The per-patient cost of the ABCHIP program was compared to
the per-person reduction in economic burden to calculate the
per-patient cost savings. Economic burden of illness studies assess the
societal opportunity cost of illness or injury by translating their impact
into direct and indirect costs. References to the Economic Burden of
Illness literature are provided in Table 1 to support the evaluation of
these economic benefits.

Table 1 provides the sources of Economic Burden of Depression,
Anxiety, Pain, and Sleep Issues in Canada, which were utilized in this
study to estimate the direct and indirect costs associated with these
conditions. The table also indicates the factors that were considered in
their calculations. It is worth mentioning that these findings are based
on the best available data and methodologies, and are considered
scientifically reliable.

Economic burden of illness studies take into account both direct and
indirect costs of illnesses. The direct costs are associated with hospital
treatment, prescription medication, and physician care. Indirect costs
include lost productivity due to illness, such as missed workdays, reduced
work capacity, and long-term disability. Together, these costs provide a
comprehensive view of the financial impact of a disease on both the
healthcare system and society as a whole. To estimate the economic
burden of depression, we referred to The Economic Burden of Illness in
Canada, 2010 (30) and the Mental Health Commission of Canada (31),
for pain we referred to the Canadian Pain Task Force Report from 2019
(32) and the Canadian STOP-PAIN project 2010 (33), for anxiety
we referred to conference board of Canada report 2016 (34), and finally
the RAND 2016 report on the economist costs of insufficient sleep (35).

We gathered estimates from these sources and adjusted all values to
2022 Canadian dollars, as reported in Table 1. According to these studies,
the per-person direct and indirect costs of depression range from a lower
bound of CAD 4,991 to an upper bound of CAD 13,898. The per-person
cost of anxiety is CAD 2,653. For pain, the costs range from CAD 9,197
to CAD 20,125 per person. The per-person cost of sleep-related issues is
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TABLE 1 Economic burden of depression, anxiety, pain, and sleep issues in Canada.

Illness Direct cost Indirect cost Source Per-person cost*

Depression Hospital treatment, prescription | Value of lost productivity due to The Economic Burden of Illness in Canada, 2010; [4,991, 13,898]**
medication, physician care morbidity and mortality, Mental Health Commission of Canada, 2016 (30,

Caregiving costs 31)

Pain Hospital treatment, prescription | Lost productivity Canadian Pain Task Force Report from, 2019; [9,197, 20,125]**
medication, physician care Canadian STOP-PAIN project, 2010 (32, 33)

Anxiety Hospital treatment, prescription | Lost productivity Conference Board of Canada report, 2016 (34) 2,653
medication, physician care

Sleep issues Hospital treatment, prescription | Lost productivity RAND, 2016 [360] 2,695
medication, physician care

*All costs are converted to 20,222 Canadian dollars value.

**Lower bound and upper bound are reported.

TABLE 2 Depreciation rates of treatment effect over time by treatment 6 months Only, leading to a 50% depreciation rate over 1year
roup.
group (6/12=0.5). For those receiving 9-11 treatments, we anticipated a
Treatment Treatment Depreciation rate* four-month duration of effects, resulting in a 33% depreciation rate
group effect duration (4/12=0.33). For patients receiving 6-8 treatments, we assumed a
12 Treatments 6 months 50% three-month duration, with a 25% depreciation rate (3/12=0.25).
L o a1
— 4months 3% These depreciation rates of 50, 33, and 25% over 1 year are detailed in
Table 2. Overall, this approach acknowledges that acupuncture
6-8 Treatments 3 months 25%

benefits may not be permanent and ensures a cautious evaluation, if
*Depreciation rate is calculated using a 12-month time frame. For example, if treatment not under-estimate, of the ABCHIP program’s cost-effectiveness.
effect is assumed to diminish at 6 months, the depreciation rate is calculated as

6 months/12 months =50%.

3 Results

estimated at CAD 2,695. It is important to note that there are significant
discrepancies in the estimates from economic burden of illness studies, Out of the 606 patients who received treatment in ABCHP, Data
which vary depending on the sample, sources of data, and estimation ~ from 15 patients were excluded from the analysis due to unanswered
methodologies. To account for this variability, we included estimates at ~ questionnaire sections, rendering interpretation impossible.
both the low and high ends. In our economic evaluation, we produced ~ Additionally, data from 91 individuals who received less than six
ABCHIP cost-saving estimates for three different scenarios: ‘minimum’  treatments, the minimum required for achieving beneficial results,
cost savings, using the lower bounds of the burden of illness estimates; ~ were not included. This resulted in a valid sample size of 500.
‘maximum’ cost savings, using the upper bounds; and ‘average’ cost
savings, which are based on the average values of the two scenarios.

3.1 Clinical outcomes

2.6 Depreciation factor Our study sample is predominantly female and consists mainly of
individuals aged 55 to 74. The largest racial and ethnic group is East
While acupuncture can provide immediate relief for pain and  Asians, followed by Whites. Income levels vary, with significant
mental health conditions, the long-term effects can vary among  proportions of respondents falling into both lower and higher income
individuals. Some may experience sustained benefits after treatment,  brackets. Most participants are married or in a common-law
while others may find that the effects gradually diminish over time. For  relationship. In terms of education, a notable portion of the sample
instance, a randomized trial on chronic low back pain found significant ~ has no post-secondary education, with others having a range of
relief with acupuncture at 8 weeks, but some effects diminished by 26 or ~ qualifications, including bachelor’s degrees, certificates, and graduate
52weeks (36). Similarly, a recent UK study indicated that while  degrees. Additionally, a substantial majority of the respondents are
acupuncture’s effects on chronic pain and depression can last several ~ immigrants. Primary treatment outcomes were evaluated using a
months, they do gradually reduce after treatment ends (10). However,a ~ range of instruments, allowing us to measure reductions in pain,
meta-analysis of 29 trials with 17,922 patients found that acupunctures  depression, and anxiety, as well as improvements in sleep quality.
benefits diminish slowly and remain relatively stable over 12 months (37). For our economic evaluation, the clinical outcomes of patients
The existing literature only offers insights into the general pattern ~ who received different numbers of treatment sessions (12, 9-11, and
of diminishing effects of acupuncture treatment. However, it doesnot ~ 6-8) are used.
provide an exact timeline for when the effects start to diminish. To err As presented in Table 3, analysis of data from the 500 patients
on the side of caution, our cost-benefit analysis adopts the most ~ who received at least 6 acupuncture sessions through ABCHIP
conservative estimate. For patients receiving 12 treatments, showed statistically significant improvements in clinical outcomes.
we assumed that the beneficial treatment effects would last for =~ Among them, patients receiving 12 treatments showed substantial
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TABLE 3 ABCHIP clinical outcomes.

10.3389/fpubh.2024.1362751

Outcome 12 Treatments 9-11 Treatments 6-8 Treatments
Pain reduction 83% 68% 60%
Depression reduction 78% 69% 58%
Anxiety reduction 41% 38% 28%
Sleep quality improvement 53% 42% 35%

Source: Lu et al. (29), Effectiveness of acupuncture in treating patients with pain and mental health concerns: the results of the Alberta Complementary Health Integration Project.

TABLE 4 ABCHIP CEA ratios.

Patient group CEA ratio (CAD/QALY)

Overall sample 12,171
Pain 10,766
Depression 9,331
Anxiety 9,030

CAD = Canadian dollars; QALY = quality-adjusted life year. For each sample, the CEA ratio is
calculated by dividing the average cost per patient by the changes in average QALY for that
population.

improvement across all categories: an 83% decrease in pain, 78%
decline in depression, 41% decrease in anxiety, 53% improvement in
sleep quality, and a 43% enhancement in overall quality of life.
Similarly, those with 9-11 treatments demonstrated improvement: a
68% decrease in pain, 69% decline in depression, 38% decrease in
anxiety, and 42% improvement in sleep quality. Patients with 6-8
treatments also experienced notable improvements: 60% reduction
in pain, 58% decrease in depression, 28% decrease in anxiety, and a
35% improvement in sleep quality. Details of the ABCHIP clinical
outcome evaluation can be found in a companion paper (29).

3.2 Cost-effectiveness analysis (CEA)

In our CEA analysis, the CEA ratio is calculated as cost per
Quality-Adjusted Life Year (QALY). The CEA ratio is a crucial
measure used in healthcare economics to evaluate the cost-
effectiveness of healthcare interventions. It represents the amount of
money that needs to be spent in the intervention program to improve
an individual’s quality of life by 1 year.

For ABCHIP patients, the survey data revealed a significant
improvement in their EQ-5D scores, increasing from 0.63 to 0.86. This
increase indicates noteworthy improvement and highlights the success
of the ABCHIP program in enhancing the overall health and quality
of life of its participants.

As presented in Table 4, the CEA ratios for the ABCHIP program
are as follows: CND12,171 per Quality-Adjusted Life Year (QALY) for
the overall sample, CND10,766 per QALY for patients with pain,
CND?9,331 per QALY for patients with depression, and CND9,030 per
QALY for patients with anxiety.

The CEA ratio benchmark, which is used to assess the cost-
effectiveness of interventions, varies by country and healthcare
system. In the UK, the National Health Services (NHS) has set a
benchmark CEA ratio of £20,000 to £30,000 per Quality-Adjusted
Life Year (QALY), which is approximately CND$32,000 to $48,000
(38). This benchmark helps determine whether an intervention
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provides favorable value by “buying” QALYs at a reasonable cost,
below the benchmark value. If the ratio exceeds the benchmark, the
intervention is considered to have unfavorable value, as it “buys”
QALYs at a higher cost. In Australia, the CEA ratio for QALY is
approximately A$42,000 to A$67,000 per QALY, which is
approximately CND$37,800 to $60,300 (39). In the United States, the
CEA ratio for QALY ranges from US$50,000 to US$150,000 per
QALY, which is approximately CND$64,000 to $192,000 (40).

In all patient groups, the ABCHIP CEA ratios are significantly
lower than the benchmarks used in the UK, Australia, and the US. This
indicates that the ABCHIP program is a cost-effective intervention
and represents a valuable investment. Particularly for patients with
pain, depression, and anxiety, the CEA ratios for these specific groups
are even lower than the overall sample, suggesting a higher return on
investment for these patient populations.

3.3 Cost—benefit analysis (CBA)

In our CBA analysis, we utilized clinical outcomes from the
ABCHIP program and economic benefit data from highly credible
sources (29-33). By computing the economic burden of illness per
person and overall for each category in the study, we provided a
comprehensive overview of the burden of illnesses associated with
pain, depression, anxiety, and sleep issues (see Table 1 for the
economic burden of illness for each category).

The clinical outcomes were then translated into economic benefits,
incorporating treatment effect depreciation rates of 50, 33, and 25%
for patients who received 12, 9-11, and 6-8 treatments, respectively.
ABCHIP cost savings are calculated as the difference between the
economic benefits of the treatment program—estimated using the
economic burden of illness data (Table 1) and ABCHIP clinical
outcomes (Table 3)—and the per-person program cost, which is
determined by dividing the total ABCHIP program budget by the
number of participants.

As noted earlier, to account for the variability in burden of illness
estimates, we produced ABCHIP cost-saving estimates for three
different scenarios: “Minimum” cost savings using the lower bound
estimates, “Maximum” cost savings using the upper bound estimates,
and “Average” cost savings using the average of the two.

As presented in Table 5, by comparing the per-person project cost
with the per-person economic benefits, ABCHIP achieved annual cost
savings ranging from CND 1,487 to CND 5,255. On average, an
individual could save CND 3,371 annually. To put these numbers in
context, according to Canadian Institute of Health Information,
per-capita health care expenditure in Alberta in 2022 was CND 8,812
(41). The economic evaluation results demonstrate that the ABCHIP
program is a cost-effective investment in improving population health.
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TABLE 5 ABCHIP cost savings.

ABCHIP (Annual Minimum Maximum Average

Cost Saving)

Per-person cost saving CND 1,487 CND 5,255 CND 3,371

ABCHIP cost savings are the difference between the estimated economic benefits of the
treatment program (using data from Tables 1 and 3) and the per-person program cost,
calculated by dividing the total ABCHIP budget by the number of participants.

The economic benefits of the program surpass the per-person project
cost, indicating a positive return on investment. The findings also
highlight the potential indirect benefits, such as improved productivity,
that could further enhance the economic benefits of the program.
Overall, the ABCHIP program offers a valuable solution for addressing
chronic pain, depression, and anxiety in the population.

4 Discussion

This study provided the economic evaluation of acupuncture
treatments offered by ABCHIP and demonstrated that ABCHIP was
cost-effective, potentially leading to average annual cost savings of
CND 3,371 per person. Integrating acupuncture was shown to
generate substantial cost savings in the treatment of pain and mental
health conditions. The patients’ quality of life, as measured by EQ-5D
scores, significantly improved. The cost per Quality-Adjusted Life Year
(QALY) for pain, anxiety, and depression was calculated to be CND
10,766, CND 9,030, and CND 9,331, respectively. These findings
emphasize the affordability and effectiveness of ABCHIP as a
treatment option for individuals dealing with pain and mental
health challenges.

Our study has several limitations. First, the evidence generated by
this project is based on real-world data. ABCHIP was a community
service program and interventional study without a control group, and
patient recruitment was not conducted randomly (28, 29). The absence
of a control group and randomization limits the ability to draw definitive
conclusions about the efficacy of acupuncture treatment in ABCHIP
compared to other treatment options. Future studies could address this
limitation by adopting a randomized controlled trial design.

Second, our evaluation relies on self-reported information from
patients regarding short-term treatment outcomes and utilizes
economic burden of illness studies to estimate long-term benefits. The
accuracy and validity of self-reported data in health intervention
studies are subject to various potential reporting biases, such as social
desirability bias, recall bias, and confirmation bias (42-45). For
example, social desirability bias could lead to participants
underreporting their initial mental health and substance abuse
conditions due to the social stigma associated with these issues.
Confirmation bias could result in participants overreporting their
treatment outcomes if a positive treatment effect aligns with their
pre-existing beliefs or expectations about the program, or if they
perceive reporting a favorable intervention outcome as a way to
express gratitude for the treatment they received. Additionally, many
participants are older adult and may have difficulties recalling health
conditions, leading to random reporting errors. Our research team
underwent rigorous training in survey strategies to mitigate these
biases. However, potential biases may still exist. While our study
demonstrates real-world evidence on the effectiveness and cost-
effectiveness of ABCHIP, further research is necessary to link our data
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with administrative databases for a more accurate assessment of the
long-term effects on healthcare utilization and cost for patients with
pain and mental health issues.

Third, this study’s findings are specific to the population of Alberta,
Canada, where acupuncture has been regulated since the 1980s.
We drew estimates of the economic burden of various illnesses in
Canada from existing literature to inform the economic evaluation.
The generalizability of our results to other populations and healthcare
settings depends on various factors, including cultural perceptions of
acupuncture and the economic burden of illnesses in specific countries
or regions, which can be influenced by a wide range of parameters such
as the healthcare system, economic conditions, population
demographics, and overall population health. Nonetheless, the findings
of this study offer valuable insights into the advantages of integrating
acupuncture treatments to improve the quality of life and reduce costs
for individuals with chronic pain and mental health conditions.

Last but not least, while we strive to account for the overall cost
savings of the ABCHIP program in our economic evaluation, our
estimates are limited by the constraints of economic burden of illness
studies due to data limitations. For example, there is insufficient data
to adequately estimate the short-term and long-term harm reduction
effects of our program. It is important to note that sustained
improvements in chronic pain and mental health management from
programs like ABCHIP lead to broad and long-term cost savings for
society, which should be considered in resource allocation decisions.

Data availability statement

The datasets presented in this article are not readily available
because access to the data will be subject to the review and approval
of the Conjoint Health Research Ethics Board (CHREB) at the
University of Calgary. Requests to access the datasets should
be directed to Andrea Eidsvik, andrea.eidsvik@ucalgary.ca.

Ethics statement

The studies involving humans were approved by the Conjoint
Health Research Ethics Board (CHREB) at the University of Calgary
(Ethics ID: REB 21-2050). The studies were conducted in accordance
with the local legislation and institutional requirements. Written
informed consent for participation in this study was provided by the
participants’ legal guardians/next of kin.

Author contributions

ML: Conceptualization, Data curation, Formal analysis, Funding
acquisition, Investigation, Methodology, Project administration,
Visualization, Writing - original draft, Writing - review & editing,
Supervision, Validation. SS: Writing - original draft, Writing - review
& editing, Formal analysis, Methodology. YT: Conceptualization,
Methodology, Writing - review & editing, Validation. XX:
Investigation, Methodology, Supervision, Writing - review & editing.
GoY: Project administration, Resources, Writing - review & editing,
Visualization. YC: Data curation, Investigation, Writing - review &
editing, Resources. GuY: Formal analysis, Methodology, Writing

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1362751
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
mailto:andrea.eidsvik@ucalgary.ca

Luetal.

- review & editing, Validation. NR: Formal analysis, Methodology,
Writing - review & editing. RA: Formal analysis, Methodology,
Writing - review & editing. JJ: Data curation, Methodology, Project
administration, Writing - review & editing, Visualization. YX: Data
curation, Project administration, Software, Writing - review & editing,
Investigation, Visualization. LP: Data curation, Formal analysis,
Investigation, Methodology, Project administration, Software, Writing
- review & editing, Visualization. BX: Conceptualization, Funding
acquisition, Project administration, Resources, Supervision, Writing
- review & editing, Methodology, Validation.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This project
was funded through the Government of Alberta’s $53.4 million
investment aimed at enhancing mental health and addiction support
for Albertans during and after the COVID-19 pandemic.

Acknowledgments

We would like to acknowledge the invaluable contributions of all
ABCHIP acupuncture treatment team members, as well as staff

References

1. Moreno C, Wykes T, Galderisi S, Nordentoft M, Crossley N, Jones N, et al. Howde
mental health care should change as a consequence of the COVID-19 pandemic. Lancet
Psychiatry. (2020) 7:813-24. doi: 10.1016/52215-0366(20)30307-2

2. Singh RK, Bajpai R, Kaswan P. COVID-19 pandemic and psychological wellbeing
among health care workers and general population: a systematic-review and meta-
analysis of the current evidence from India. Clin Epidemiol Glob Health. (2021)
11:100737. doi: 10.1016/j.cegh.2021.100737

3. Roca M, Gili M, Garcia-Campayo J, Garcia-Toro M. Economic crisis and mental
health in Spain. Lancet. (2013) 382:1977-8. doi: 10.1016/S0140-6736(13)62650-1

4. Clauw DJ, Hauser W, Cohen SP, Fitzcharles MA. Considering the potential for an
increase in chronic pain after the COVID-19 pandemic. Pain. (2020) 161:1694-7. doi:
10.1097/j.pain.0000000000001950

5. Crettaz B, Marziniak M, Willeke P, Young P, Hellhammer D, Stumpf A, et al. Stress-
induced allodynia-evidence of increased pain sensitivity in healthy humans and patients
with chronic pain after experimentally induced psychosocial stress. PLoS One. (2013)
8:¢69460. doi: 10.1371/journal.pone.0069460

6. Cook BL, Trinh NH, Li Z, Hou SS, Progovac AM. Trends in racial-ethnic disparities
in access to mental health care, 2004-2012. Psychiatr Serv. (2017) 68:9-16. doi: 10.1176/
appi.ps.201500453

7. Hooper MW, Népoles AM, Pérez-Stable EJ. COVID-19 and racial/ethnic disparities.
JAMA. (2020) 323:2466-7. doi: 10.1001/jama.2020.8598

8. Ghebreyesus TA. Addressing mental health needs: an integral part of COVID-19
response. World Psychiatry. (2020) 19:129-30. doi: 10.1002/wps.20768

9. Guterres A. Mental health services are an essential part of all government responses
to COVID-19, vol. 13. United Nations: COVID-19 Response (2020).

10. MacPherson H, Vickers A, Bland M, Torgerson D, Corbett M, Spackman E, et al.
Acupuncture for chronic pain and depression in primary care: a programme of research.
NIHR ] Library. (2017) 5:1-316. doi: 10.3310/pgfar05030

11. Mu J, Furlan AD, Lam WY, Hsu MY, Ning Z, Lao L. Acupuncture for chronic
nonspecific low back pain. Cochrane Database Syst Rev. (2020) 2020:CD013814. doi:
10.1002/14651858.CD013814

12. Vickers AJ, Vertosick EA, Lewith G, MacPherson H, Foster NE, Sherman K], et al.
Acupuncture for chronic pain: update of an individual patient data Meta-analysis. J Pain.
(2018) 19:455-74. doi: 10.1016/j.jpain.2017.11.005

13.He Y, Guo X, May BH, Zhang AL, Liu Y, Lu C, et al. Clinical evidence for
Association of Acupuncture and Acupressure with Improved Cancer Pain: a systematic

Frontiers in Public Health

10.3389/fpubh.2024.1362751

members at the Alberta College of Acupuncture & Traditional
Chinese Medicine (ACATCM) and Huatuo Clinic - Dr. Esther Hyun,
Dr. Dennis Lee, Dr. Yang Li, Dr. Lindsay Mah, Dr. Colton Oswald, Dr.
Kyle Picard, Dr. Lynda Smith, Dr. Ning Xu, Neo Wang, as well as Dr.
Sarah Quan at Acupuncture & Wellness Clinic and Dr. Boxin Wanglin
at the Healthcare Acupuncture Centre. Their dedication and efforts
have ensured the successful delivery of treatment and completion
of ABCHIP.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or claim
that may be made by its manufacturer, is not guaranteed or endorsed
by the publisher.

review and Meta-analysis. JAMA Oncol. (2020) 6:271-8. doi: 10.1001/

jamaoncol.2019.5233

14. Smith CA, Armour M, Lee MS, Wang LQ, Hay PJ. Acupuncture for depression.
Cochrane Database Syst Rev. (2018) 2018:CD004046. doi: 10.1002/14651858.
CD004046.pub4

15.Li Z, FengJ, Yin S, Chen X, Yang Q, Gao X, et al. Effects of acupuncture on mental
health of migraine patients: a systematic review and meta-analysis. BMC Complement
Med Ther. (2023) 23:278. doi: 10.1186/s12906-023-04103-8

16. Amorim D, Amado J, Brito I, Fiuza SM, Amorim N, Costeira C, et al. Acupuncture
and electroacupuncture for anxiety disorders: a systematic review of the clinical
research. Complement Ther Clin Pract. (2018) 31:31-7. doi: 10.1016/j.ctcp.2018.01.008

17. Tan Y, Duan R, Wen C. Eﬂicacy of acupuncture for depression: a systematic review
and meta-analysis. Front Neurosci. (2024) 18:1347651. doi: 10.3389/fnins.2024.1347651

18. Kim SA, Lee SH, Kim JH, van den Noort M, Bosch P, Won T, et al. Efficacy of
acupuncture for insomnia: a systematic review and Meta-analysis. Am J Chin Med.
(2021) 49:1135-50. doi: 10.1142/S0192415X21500543

19. Dong B, Chen Z, Yin X, Li D, Ma J, Yin P, et al. The efficacy of acupuncture for
treating depression-related insomnia compared with a control group: a systematic
review and meta-analysis. Biomed Res Int. (2017) 2017:1-11. doi: 10.1155/2017/9614810

20. Boullier M, Blair M. Adverse childhood experiences. Paediatr Child Health. (2018)
28:132-7. doi: 10.1016/j.paed.2017.12.008

21. Hardcastle K, Bellis MA, Ford K, Hughes K, Garner J, Rodriguez GR. Measuring
the relationships between adverse childhood experiences and educational and
employment success in England and Wales: findings from a retrospective study. Public
Health. (2018) 165:106-16. doi: 10.1016/j.puhe.2018.09.014

22. Taylor P, Pezzullo L, Grant SJ, Bensoussan A. Cost-effectiveness of acupuncture for
chronic nonspecific low Back pain. Pain Pract. (2014) 14:599-606. doi: 10.1111/papr.12116

23. Maund E, Craig D, Suekarran S, Neilson A, Wright K, Brealey S, et al. Management
of frozen shoulder: a systematic review and cost-effectiveness analysis. Health Technol
Assess. (2012) 16:1-264. doi: 10.3310/htal6110

24. Evidence review for the clinical and cost-effectiveness of acupuncture for people
with osteoarthritis: osteoarthritis in over 16s: diagnosis and management National
Institute for Health and Care Excellence (NICE). (2022). Available at: https://pubmed.
ncbi.nlm.nih.gov/37036917/

25. Toroski M, Nikfar S, Mojahedian MM, Ayati MH. Comparison of the cost-utility
analysis of Electroacupuncture and nonsteroidal Antiinflammatory drugs in the

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1362751
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/S2215-0366(20)30307-2
https://doi.org/10.1016/j.cegh.2021.100737
https://doi.org/10.1016/S0140-6736(13)62650-1
https://doi.org/10.1097/j.pain.0000000000001950
https://doi.org/10.1371/journal.pone.0069460
https://doi.org/10.1176/appi.ps.201500453
https://doi.org/10.1176/appi.ps.201500453
https://doi.org/10.1001/jama.2020.8598
https://doi.org/10.1002/wps.20768
https://doi.org/10.3310/pgfar05030
https://doi.org/10.1002/14651858.CD013814
https://doi.org/10.1016/j.jpain.2017.11.005
https://doi.org/10.1001/jamaoncol.2019.5233
https://doi.org/10.1001/jamaoncol.2019.5233
https://doi.org/10.1002/14651858.CD004046.pub4
https://doi.org/10.1002/14651858.CD004046.pub4
https://doi.org/10.1186/s12906-023-04103-8
https://doi.org/10.1016/j.ctcp.2018.01.008
https://doi.org/10.3389/fnins.2024.1347651
https://doi.org/10.1142/S0192415X21500543
https://doi.org/10.1155/2017/9614810
https://doi.org/10.1016/j.paed.2017.12.008
https://doi.org/10.1016/j.puhe.2018.09.014
https://doi.org/10.1111/papr.12116
https://doi.org/10.3310/hta16110
https://pubmed.ncbi.nlm.nih.gov/37036917/
https://pubmed.ncbi.nlm.nih.gov/37036917/

Luetal.

treatment of chronic low Back pain. ] Acupunct Meridian Stud. (2018) 11:62-6. doi:
10.1016/j.jams.2018.01.003

26. Kim SY, Lee H, Chae Y, Park HJ, Lee H. A systematic review of cost-effectiveness
analyses alongside randomised controlled trials of acupuncture. Acupunct Med. (2012)
30:273-85. doi: 10.1136/acupmed-2012-010178

27. Spackman E, Richmond S, Sculpher M, Bland M, Brealey S, Gabe R, et al. Cost-
effectiveness analysis of acupuncture, counselling and usual care in treating patients with
depression: the results of the ACUDep trial. PLoS One. (2014) 9:e113726. doi: 10.1371/
journal.pone.0113726

28.LuM, Tao Y, Xia X, Yang G, Jajszczok M, Cong Y. Alberta Complementary Health
Integration Project (ABCHIP): Meeting the Pain and Mental Health Care Needs under
COVID-19 for Vulnerable Populations. ] Altern Complement Integr Med. (2024) 10:510.
doi: 10.24966/ACIM-7562/100510

29.Lu M, Sharmin S, Tao Y, Xia X, Yang G, Cong Y, et al. Effectiveness of acupuncture
in treating patients with pain and mental health concerns: the results of the Alberta
complementary health integration project. Front Neurol. (2024) 15:1366685. doi:
10.3389/fneur.2024.1366685

30. Government of Canada. (2018, July 17). Economics Burden of Illness in Canada,
Public Health Agency of Canada. (2010) Available at: https://www.canada.ca/en/public-
health/services/publications/science-research-data/economic-burden-illness-
canada-2010.html.

31. Making the case for investing in Mental Health in Canada. Mental Health Commision
of Canada. (2016) Available at: https://www.mentalhealthcommission.ca/wp-content/
uploads/drupal/2016-06/Investing_in_Mental_Health_FINAL_Version_ENG.pdf.

32. Chronic pain in Canada: Laying a foundation for action. Health Canada. (2019)
https://www.canada.ca/content/dam/hc-sc/documents/corporate/about-health-canada/
public-engagement/external-advisory-bodies/canadian-pain-task-force/report-2019/
canadian-pain-task-force-June-2019-report-en.pdf.

33. Guerriere DN, Choiniére M, Dion D, Peng P, Stafford-Coyte E, Zagorski B, et al.
The Canadian STOP-PAIN project - part 2: what is the cost of pain for patients on
waitlists of multidisciplinary pain treatment facilities? Can | Anaesth. (2010) 57:549-58.
doi: 10.1007/512630-010-9306-4

34. Healthy Brains at Work: Estimating the Impact of Workplace Mental Health
Benefits and Programs. The conference Board of Canada. (2016) Available at:
https://www.sunlife.ca/static/canada/Sponsor/About Group Benefits/Group benefits

Frontiers in Public Health

09

10.3389/fpubh.2024.1362751

products and services/The Conversation/Mental Health/8242_healthy-brains-

workplace_br.pdf.

35. Hafner M, Stepanek M, Taylor J, Troxel WM, Van Stolk C. Why sleep matters—
the economic costs of insufficient sleep: a cross-country comparative analysis. Rand
Health Q. (2017) 6:11.

36. Cherkin DC, Sherman KJ, Avins AL, Erro JH, Ichikawa L, Barlow WE, et al. A
randomized trial comparing acupuncture, simulated acupuncture, and usual care for
chronic low back pain. Arch Intern Med. (2009) 169:858-66. doi: 10.1001/
archinternmed.2009.65

37.MacPherson H, Vertosick EA, Foster NE, Lewith G, Linde K, Sherman KJ,
et al. The persistence of the effects of acupuncture after a course of treatment: a
meta-analysis of patients with chronic pain. Pain. (2017) 158:784-93. doi:
10.1097/j.pain.0000000000000747

38. National Institute for health and care excellence (NICE). Guide to the methods of
technology appraisal 2013. London: National Institute for Health and Care
Excellence (2013).

39.Huang L, Frijters P, Dalziel K, Clarke P. Life satisfaction, QALYs, and the
monetary value of health. Soc Sci Med. (2018) 211:131-6. doi: 10.1016/j.
socscimed.2018.06.009

40. Dubois RW. Cost-effectiveness thresholds in the USA: are they coming? Are they
already here? ] Comp Eff Res. (2016) 5:9-12. doi: 10.2217/cer.15.50

41. Canadian Institute for Health Information. Health expenditure data in brief.
Ottawa, ON: CIHI (2023).

42. Skelton KR, Donahue E, Benjamin-Neelon SE. Validity of self-report measures of
cannabis use compared to biological samples among women of reproductive age: a
scoping review. BMC Pregnancy Childbirth. (2022) 22:344. doi: 10.1186/
512884-022-04677-0

43. Brusco NK, Watts JJ. Empirical evidence of recall bias for primary health care
visits. BMC Health Serv Res. (2015) 15:381. doi: 10.1186/s12913-015-1039-1

44. Althubaiti A. Information bias in health research: definition, pitfalls, and
adjustment methods. J Multidiscip Healthc. (2016) 9:211-7. doi: 10.2147/
JMDH.S104807

45. Tversky A, Kahneman D. Judgment under uncertainty: Heuristics and biases.
Science. (1974) 185:1124-31. doi: 10.1126/science.185.4157.1124

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1362751
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.jams.2018.01.003
https://doi.org/10.1136/acupmed-2012-010178
https://doi.org/10.1371/journal.pone.0113726
https://doi.org/10.1371/journal.pone.0113726
https://doi.org/10.24966/ACIM-7562/100510
https://doi.org/10.3389/fneur.2024.1366685
https://www.canada.ca/en/public-health/services/publications/science-research-data/economic-burden-illness-canada-2010.html
https://www.canada.ca/en/public-health/services/publications/science-research-data/economic-burden-illness-canada-2010.html
https://www.canada.ca/en/public-health/services/publications/science-research-data/economic-burden-illness-canada-2010.html
https://www.mentalhealthcommission.ca/wp-content/uploads/drupal/2016-06/Investing_in_Mental_Health_FINAL_Version_ENG.pdf
https://www.mentalhealthcommission.ca/wp-content/uploads/drupal/2016-06/Investing_in_Mental_Health_FINAL_Version_ENG.pdf
https://www.canada.ca/content/dam/hc-sc/documents/corporate/about-health-canada/public-engagement/external-advisory-bodies/canadian-pain-task-force/report-2019/canadian-pain-task-force-June-2019-report-en.pdf
https://www.canada.ca/content/dam/hc-sc/documents/corporate/about-health-canada/public-engagement/external-advisory-bodies/canadian-pain-task-force/report-2019/canadian-pain-task-force-June-2019-report-en.pdf
https://www.canada.ca/content/dam/hc-sc/documents/corporate/about-health-canada/public-engagement/external-advisory-bodies/canadian-pain-task-force/report-2019/canadian-pain-task-force-June-2019-report-en.pdf
https://doi.org/10.1007/s12630-010-9306-4
https://www.sunlife.ca/static/canada/Sponsor/About Group Benefits/Groupbenefitsproductsandservices/The Conversation/Mental Health/8242_healthy-brains-workplace_br.pdf
https://www.sunlife.ca/static/canada/Sponsor/About Group Benefits/Groupbenefitsproductsandservices/The Conversation/Mental Health/8242_healthy-brains-workplace_br.pdf
https://www.sunlife.ca/static/canada/Sponsor/About Group Benefits/Groupbenefitsproductsandservices/The Conversation/Mental Health/8242_healthy-brains-workplace_br.pdf
https://doi.org/10.1001/archinternmed.2009.65
https://doi.org/10.1001/archinternmed.2009.65
https://doi.org/10.1097/j.pain.0000000000000747
https://doi.org/10.1016/j.socscimed.2018.06.009
https://doi.org/10.1016/j.socscimed.2018.06.009
https://doi.org/10.2217/cer.15.50
https://doi.org/10.1186/s12884-022-04677-0
https://doi.org/10.1186/s12884-022-04677-0
https://doi.org/10.1186/s12913-015-1039-1
https://doi.org/10.2147/JMDH.S104807
https://doi.org/10.2147/JMDH.S104807
https://doi.org/10.1126/science.185.4157.1124

	Economic evaluation of acupuncture in treating patients with pain and mental health concerns: the results of the Alberta Complementary Health Integration Project
	1 Background
	2 Materials and methods
	2.1 Patients
	2.2 Interventions
	2.3 Data collection
	2.4 Outcome measures
	2.5 Economic evaluation
	2.6 Depreciation factor

	3 Results
	3.1 Clinical outcomes
	3.2 Cost-effectiveness analysis (CEA)
	3.3 Cost–benefit analysis (CBA)

	4 Discussion

	References

