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REVIEW ARTICLE

The Impact of Individualized Complementary
and Integrative Health Interventions Provided
in Clinical Settings on Quality of Life:
A Systematic Review of Practice-Based Research

Natalie L. Dyer, PhD,1 Jessica Surdam, MPH,1 Roshini Srinivasan, BS,2

Ankita Agarwal, MS,3 and Jeffery A. Dusek, PhD1,4

Abstract

Background: The goal of this systematic review was to evaluate the impact of individualized complementary
and integrative health (CIH) interventions on quality-of-life outcomes as collected in CIH outpatient clinics.

Methods: A systematic review was conducted using PubMed, OVID, Cochrane, Web of Science, Scopus, and
Embase through December 2020. Inclusion criteria were as follows: individualized CIH treatment, longitudinal
effectiveness design, patient-reported outcomes, outpatient CIH clinic setting, participants aged ‡18 years,
sample size of ‡25, and English full text. The study was listed in the PROSPERO database (CRD42020159193),
and PRISMA guidelines were used. The variables extracted from articles focused on study details/demographics,
CIH intervention characteristics, and outcome characteristics.

Results: The literature search yielded 3316 records with 264 assessed for full-text review. Of these, 19 studies
(including*14,002 patients) were specific to quality of life (or well-being) as a main outcome. Most studies included
were multidisciplinary studies (n = 12), followed by acupuncture (n = 4), chiropractic (n = 3), and massage or reflex-
ology (n = 1). The short-form group of questionnaires (SF-12, SF-36, SF-8) were the most used quality-of-life/well-
being questionnaire, comprising 37% of studies (n = 7), and the Patient Reported Outcomes Measurement Information
System (PROMIS) measures comprised 21% (n = 4). Both questionnaires are normed to U.S. population, allowing for
comparison. The average improvement across the comparable SF and PROMIS measures for Physical Health was 6%
(range 2%–20%) and for Mental Health was 5% (range 1%–11%), demonstrating clinical significance. Improvements
in the observational studies are comparable to improvements reported from randomized controlled trials.

Conclusions: Results from this systematic review indicate that CIH therapies largely have positive effects on
health-related quality of life and well-being for various patient populations seen in CIH clinical settings. Direct com-
parisons across studies were limited due to the variability in study design and incomplete reporting in some of the
publications. Suggestions for improving the design and reporting for future practice-based research are provided.
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Introduction

The World Health Organization (WHO) defines
quality of life as a health-related construct related to ‘‘an

individual’s perception of their position in life in the context of
culture and value systems, as well as their goals, expectations,
standards and concerns.’’1 Therefore, quality of life is a mul-
tidimensional construct,2,3 widely recognized as health-related,
with the WHO definition of health being not only the absence of
disease but also complete mental, social, and physical well-
being.3 The construct of quality of life shares common com-
ponents and highly significant correlations with the construct of
well-being.4 As such, these terms are sometimes used inter-
changeably4 and will be for the purpose of the current review.

While biomedical outcomes have traditionally served
as the endpoints in health and medical research, it is also
important to assess patient-reported outcomes of quality of
life and well-being to fully encompass the clinical benefit of
health interventions.5 Information revealed by such outcomes
captures patient perspectives and perceived satisfaction,
allowing for a holistic assessment of the effects of treatment
on patients’ lives, even after the completion of a treatment
course.6 Moreover, quality-of-life assessment carries prog-
nostic significance,7 as it has shown to be a predictor of
treatment success and patient survival. Studies also show that
utilizing patient-reported outcomes, such as in quality of life
and well-being, results in improved communication between
patients and providers8 and better symptom control.9

In the case of chronic and/or terminal illness where no
effective cure is available, or may only modestly prolong life,
treatment emphasis is often placed on improving health-
related quality of life.10 For instance, cancer clinical trials have
increasingly adopted patient-reported outcomes as important
endpoints,11 with standardized implementation.12 Indeed, mea-
sures of quality of life and well-being are vital in conditions
as cancer and chronic pain, as well as other chronic condition,
where the effects of illness on patients’ lives transcend the
objective to include subjective functional measures.13

Complementary and integrative health (CIH) utilizes
evidence-based conventional and alternative medical appro-
aches that focus on the health of the whole person, including
emotional, mental, physical, social, and spiritual health. As
such, CIH is ideally suited as an individualized rather than
standardized approach to health care that considers different
aspects of the patient’s characteristics and life circumstances
in the treatment plan. CIH therapies, such as acupuncture,
chiropractic, and massage, are widely used by U.S. adults
for therapeutic purposes, including improving well-being
and quality of life.14,15 The use of CIH therapies has risen
in recent decades, at both individual and institutional levels.
According to the 2007 National Health Interview Survey, it
was estimated that there were *354 million visits to CIH
practitioners in 2007.15 Increases were seen from 2012 to
2017 in the use of specific complementary health appro-
aches among U.S. adults.16 At the institutional level, the
availability of CIH services offered in U.S. hospitals increa-
sed from 37% in 2007 to 42% in 2010.17

Both patients and practitioners in primary care settings
acknowledge that a health care approach, which includes
CIH therapies, can fill gaps in treatment effectiveness for
people with complex chronic conditions.18 Indeed, meta-
analyses and systematic reviews of randomized controlled

trials (RCTs) have reported efficacy of CIH for improving
quality of life in many patient populations, including cancer
patients,19–22 veterans,23 and chronic pain patients.24–27

Given their exhibited efficacy under RCT conditions, eval-
uation of the pragmatic effectiveness of CIH therapies for
improving quality of life within clinical practice settings is
the logical next step in the progression of research, as delin-
eated by the National Center of Complementary and Integ-
rative Health (NCCIH).28 Indeed, pragmatic effectiveness trials
allow for the assessment of the effectiveness of interven-
tions in routine clinical practice settings, thereby providing a
more realistic understanding of the risks and benefits of inter-
vention, which can support patient and clinician decisions.29

Despite the widespread use and efficacy of CIH therapies for
quality of life and well-being,30 there are no systematic reviews
summarizing scientific articles focused on the pragmatic
effectiveness (or practice-based research) of CIH therapies for
quality of life in health care settings. Previously, our team
published a systematic review of practice-based research of CIH
practices as provided for pain relief in clinical settings.31 In the
context of that systematic review, we discovered an average
percent improvement across studies and time points of 32%.

Accordingly, the goal of the current systematic review
was to use the same methodology to evaluate the effec-
tiveness of individualized CIH programs and therapies
(including but not limited to acupuncture, chiropractic,
Traditional Chinese Medicine, integrative medicine physi-
cian consultations, naturopathy, and osteopathic medicine)
provided in outpatient CIH clinics on quality-of-life out-
comes. While a standardized treatment can still be part
of ‘‘real-world’’ care, individualized treatments are ideal
within the CIH model and, accordingly, are the focus of this
review. To ensure generalizability to clinical patients, the
focus of this review was solely on published prospective
or retrospective observational, cohort, or registry-based lon-
gitudinal studies, with the exclusion of RCTs.

Methods

Eligibility criteria

The following study inclusion criteria were used: indi-
vidualized treatment (i.e., not standardized length or num-
ber of sessions), longitudinal effectiveness design (i.e., two
or more data collection points), patient-reported validated
outcome measures for health-related quality of life and well-
being, taking place in an outpatient CIH clinic, having
participants older than 18 years, comprising a sample size of
at least 25, and availability of full text published in English.
This systematic review focused exclusively on published
works of prospective or retrospective observational, cohort,
or registry-based longitudinal studies (i.e., pragmatic effec-
tiveness) to study the use of CIH therapies provided in CIH
clinical settings. Controlled observational studies were inclu-
ded, but only the experimental group outcomes were inclu-
ded in this review. RCTs were excluded.

Information sources

A systematic review of practice-based research of CIH
therapies was conducted using PubMed, Cochrane, Web
of Science, OVID, Embase, and Scopus from inception
through December 2020.
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Search strategy

The study was listed in the PROSPERO database
(CRD42020159193; protocol submitted November 20,
2019, and approved April 28, 2020) and to which PRISMA
guidelines were adhered. Specific search terms are noted in
Supplementary Material S1.

Selection process

The results of the extraction were imported into Covi-
dence, a commercial software platform that assists in
organizing articles and streamlines the process of system-
atic, scoping, and general reviews (www.covidence.org).
Authors J.A.D. and J.S., as well as three others, first
reviewed article abstracts from the literature search and
identified studies that potentially met the inclusion crite-
ria for full-text review. All full-text articles were imported
into Covidence to assist with review. Any discrepancies
were then discussed between coders, and the senior author
( J.A.D.) made the final determination of inclusion.

Data collection process

Next, four independent coders (N.L.D., J.S., A.A., J.A.D.)
reviewed the full texts of the studies, with two coders re-
viewing each study. Discrepancies in the full-text extrac-
tions between coders were resolved by discussion and by
determination of the senior author ( J.A.D.).

Data items

Variables extracted included study details and demogra-
phics (location, total number of participants, retention rate,
incentives, gender, age, race/ethnicity, socioeconomic status
[SES]), intervention characteristics (population type, setting,
number of sites, time frame, design, intervention/program,
interventionists), and outcome characteristics (main out-
come constructs, measures/instruments, main result, multi-
variate analysis, clinical response, and effect sizes).

Study risk of bias in individual studies

To assess risk of bias within studies, we evaluated whe-
ther there was any reporting bias in terms of selective
outcome reporting or attrition bias within each study based
on the Cochrane Risk of Bias Assessment Tool.32 Two
reviewers (N.L.D. and J.A.D.) independently assessed each
study, and any discrepancies were resolved by consensus.

Results

Study selection

The literature search yielded 3316 records with 264
assessed for full-text review. Of those, 19 studies (includ-
ing *14,002 patients) were specific to quality-of-life-
related or well-being-related measures as a main outcome.
There were 18 studies specific to pain or other outcomes that
were not included. A recently published systematic review
addressed the articles with pain outcomes.31 There were five
studies that were included in both reviews as they reported
both quality-of-life and pain outcomes.

Figure 1 depicts the PRISMA flow diagram indicating
the number of studies identified, screened, determined to be
eligible, and included. Main reasons for exclusion include:

n = 60 standardized treatment, n = 53 wrong outcomes,
n = 22 setting not CIH clinic, n = 14 included children, n = 16
wrong design, n = 11 abstracts only, n = 11 wrong interven-
tion, n = 13 data unavailable, n = 9 too few participants, n = 7
clinical trial registration only with no published results, n = 5
could not retrieve article, n = 4 were duplicates, n = 3 were
not published in a language other than English, and n = 2
hospitalized patients.

Study characteristics

Study results are briefly reviewed below, grouped by
study details and demographics (Table 1), intervention char-
acteristics (Table 2), and outcome characteristics (Table 3).
Within each table, studies are listed in reverse chronological
order and grouped by type of intervention: multidisciplinary
(n = 12), acupuncture (n = 4), chiropractic (n = 3), massage,
aromatherapy, or reflexology intervention (n = 1). One study,
Secor et al.,33 is represented twice, as the intervention was
either acupuncture or chiropractic; as such, it is listed under
both categories in the tables.

Publication year. Figure 2 shows the years of publica-
tions of all 19 studies included in this article.

Location of study. Most studies were carried out in the
United States (74%, n = 14), followed by the United King-
dom (10.5%, n = 2), Canada (10.5%, n = 2), and Sweden
(5%, n = 1).

Sample size. At baseline, 3 studies (21%, n = 4) had
participants fewer than 100, less than half of the studies had
between 101 and 500 participants (37%, n = 7), and 1 study
(5%, n = 1) had participants totaling more than 500 but
fewer than 1000. There were 5 studies (26%, n = 5) that had
more than 1000 participants. One study did not specify its
number of participants.

The total number of participants across all studies was
at least 14,002, among which 10,694 were from multidis-
ciplinary studies, 209 were from acupuncture studies, 2270
were from chiropractic studies, and 829 participants were
from the massage, aromatherapy, or reflexology study. One
study did not report the number of participants at baseline;
therefore, the term ‘‘at least’’ has been used to show the total
sample size at baseline (Table 1).

Incentives and retention. The retention rate ranged from
26% to 91%, although what defined retention varied from
study to study (Table 3). Three studies did not report the
retention rate. The time point for the retention rate var-
ied across the studies and, where indicated, ranged from
4 weeks to 12 months, although one study measured par-
ticipants up to 1446 days of follow-up (Table 3).

Five studies reported offering incentives to participants in
form of gift cards or no cost services (26% of studies). Three
of these studies offered participants gift cards ranging from
$10 to $90 in value, one study offered 10-pounds sterling
toward the cost of therapies, and one study did not charge a fee
for therapies. Studies offering incentives did not always show
high retention rates; however, the study with the highest re-
tention rate (91%) offered up to $80 in gift cards. This suggests
that budget allocation for participant incentives in such studies
may help in increasing the retention rate of participants.
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Demographics. Overall, there were more female par-
ticipants than male participants, with the percentage of
female participants ranging from 28% to 100% across all
studies (Table 1). When reported, participants’ mean age
throughout studies ranged from 39.3 to 59.8 years. Only
4 of 19 studies (21%) reported SES (e.g., either in terms
of income and/or education), and 13 (68%) studies repor-
ted race and/or ethnicity. Most of these studies had a large
percentage of White/Caucasian (50%–100%) population,
except for Miller et al.34 and Niemtzow et al.,35 who
enrolled 44% and 31% Black/African American partici-
pants, respectively.

Patient population. Most studies enrolled clinic patients
with any health concern (37%, n = 7), followed by patients
with cancer (32%, n = 6), chronic pain or acute pain (21%,
n = 4), and veteran or military (11%, n = 2).

Number of sites. Thirteen of 19 studies (68%) included
1 clinical site for evaluation. The remaining 6 studies (32%)
were conducted at multiple sites (ranging from 2 to 125
sites); most of these were chiropractic studies (Table 2).

Design. Most studies were prospective (68%, n = 13),
and the rest were retrospective (32%, n = 6) (Table 2).

Intervention type. The review includes 12 multidisciplin-
ary intervention studies (63%), 4 acupuncture (21%), 3 chiro-
practic (16%), and 1 massage, aromatherapy, or reflexology
study (5%). This review selected studies that provided indi-
vidualized treatment as part of their inclusion criteria.

Main outcome constructs and measures. Health-related
quality of life was the most reported outcome construct
(79%, n = 15), followed by well-being (21%, n = 2) and
cancer-related well-being (10.5%, n = 2). Studies included in
the review used different sets of questionnaires to assess
outcomes. The most common questionnaire used was any
version of the short-form (SF) survey (37%, n = 7): SF-12
(n = 4), SF-36 (n = 2), SF-8 (n = 1). The second most com-
mon measure was any Patient Reported Outcomes Mea-
surement Information System (PROMIS) measure (21%,
n = 4): PROMIS-10 (n = 2), PROMIS-29 (n = 1), PROMIS-
28 (n = 1), followed by the Edmonton Symptom Assessment
System (ESAS), 10.5% (n = 2); Measure Yourself Concerns
and Wellbeing (MYCaW), 10.5% (n = 2); Functional Assess-
ment of Cancer Therapy–General (FACT-G), 5% (n = 1);
World Health Organization Well-Being Index (WHO-5),
5% (n = 1); Numerical Rating Scale (11-point NRS), 5%
(n = 1); EQ-5D, vertical visual analogue scale (EQ-VAS),
5% (n = 1); and Measure Yourself Medical Outcome Profile
(MYMOP2), 5% (n = 1).

FIG. 1. PRISMA flow diagram.
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Duration of assessments. In this review, we report only
one main time point from each study (the longest follow-up
time point), due to the variation in the number of time points
across studies. With respect to shorter term outcomes, two
studies reported main assessment at 4 weeks. Two studies
did not provide a specific time period but noted that out-
comes were assessed at the end of treatment course and after
last acupuncture session respectively. Additionally, four
studies conducted the follow-up at 3 months, and two
studies assessed participants at 6 months. With respect to
longer term assessment (6 months or later), three studies
assessed changes at 12 months.

The remainder of the studies included different time
points for participant follow-up. One study included the
percentage of participants at each stage of the follow-up (1–
30 days: 16%, 31–60 days: 30%, 61–90 days: 17%, 90+
days: 37%). One other study included the mean follow-up
time (first follow-up visit, average of 99.1 days [146.6],
range 1–1446 days). Four studies reported follow-up rang-
ing from 6 weeks to 36 months (Table 3).

Main outcome results. Health-related quality-of-life
measures (physical, mental, well-being) were signifi-
cantly improved in most of the studies where significance
( p-value) was reported (Table 3). However, in four studies,
either significance ( p-value) was not reported,36,37 or the
results were not significant38,39; however, one of these stud-
ies did report clinically significant improvements on both
PROMIS-10 Physical Health and Mental Health for a pro-
portion of study subjects.36

The comparable SF and PROMIS measures were the
most common questionnaires used (n = 11, 58% of studies).
Baseline values for Physical Health ranged from 43.1 to
46.5 for PROMIS measures and from 37.7 to 45.6 for SF
measures, both of which are half of a standard deviation
below the national normed score of 50. Baseline values for
Mental Health ranged from 44.0 to 48.0 for PROMIS
measures and from 40.2 to 49.4 for SF measures, which are
also half of a standard deviation below the national normed
score of 50. The average percent improvement across all
studies and time points was 6% for Physical Health (range
2%–20%) and 5% for Mental Health (range 1%–11%). We
further describe the overall results by intervention type.

Multidisciplinary. Of the multidisciplinary studies, six
studies enrolled clinic patients with any health con-
cern,36,37,40–43 four studies included cancer patients,39,44–46

one study included chronic pain patients,47 and one study
included veterans.38

In general, there were significant improvements in
Mental Health, Physical Health, and General Health on the
SF-12 and quality of life on the WHO-5,40 and significant
improvements in Physical Health but not Mental Health on
the PROMIS-1041 at 12 months following multidisciplin-
ary CIH treatment for CIH clinic patients. In another
study, patients with any health concern significantly im-
proved in Physical Health but not Mental Health on the
SF-12 2–36 months,42 and improved in Physical Health,
Mental Health, and General Health on the SF-26 6 months
following multidisciplinary treatment.43 In another study,
while statistical significance was not reported, 24% of
clinic patients achieved clinically meaningful improve-
ments in health-related quality of life on the PROMIS-10
between 1 and 90+ days following multidisciplinary
treatment.36 In Greeson et al.,37 clinic patients improved
in Mental Health and Physical Health on the SF-36 at 3
months, but statistical significance was not reported
(Table 3).

Cancer patients reported an improvement in well-being
on the ESAS at follow-up (mean 99.1 days)44 and on the
MyCaW at 3–12 months45 and 6–12 weeks.46 There were no
significant improvements in quality of life on the FACT-G
at 5 months, although there were significant improvements
in emotional health at 6 weeks (Table 3).39

Chronic pain patients showed significant improvements in
health-related quality of life with regard to Mental Health
and Physical Health at 24 weeks/6 months on the SF-12
across nine CIH clinics (Table 3).47

The singular study included with a veteran patient pop-
ulation did not show significant overall improvement in
quality of life at 12 months; however, participants who
specifically used meditation, Tai Chi, and yoga improved
in different aspects of the PROMIS-28.38 This study only
reported results by these three groups seemingly post hoc,
rather than overall; as such, the overall results were obtained
through electronic correspondence with the senior author
(Table 3).

FIG. 2. Number of publications per
year included in the systematic review.
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Acupuncture. Acupuncture studies with cancer patients
reported improvement in cancer-related well-being on the
ESAS,34 and quality of life on an NRS48 at the end of
treatment. In another acupuncture study, active-duty mili-
tary members, dependents, and retirees with acute or chronic
pain showed improvement in health-related quality of life
at 4 weeks following treatment using the SF-8, specifically
the Physical Health and Mental Health components.35

Another study reported improvements in health-related quality
of life in chronic pain patients within 3 months of acu-
puncture treatment using the SF-12, particularly in General
Health and Physical Health (Table 3).33

Chiropractic. Chiropractic studies reported improvements
in health-related quality of life in patients with back pain
within 3 months of chiropractic treatment using the EQ-5D-
EL and EQ-VAS,49 in patients with chronic low-back pain
or neck pain at 4 weeks using the PROMIS-29 with specific
regard to Physical Health and Mental Health,50 and pain
patients at 3 months using the SF-12, particularly in General
Health and Physical Health (Table 3).33

Massage, aromatherapy, or reflexology. There were sig-
nificant improvements in the profile (summary) quality of
life score and activity score, but not well-being, from the
MYMOP2 in general clinical patients 3 months following
massage, aromatherapy, or reflexology (Table 3).51

Minimal clinically important difference. Eight of 19
studies (42%) reported clinically meaningful results: 4 mul-
tidisciplinary, 2 acupuncture, and 2 chiropractic. Seven of
these eight studies reported a clinically significant impro-
vement threshold, but one did not specify the threshold.
Clinically meaningful response definition varied from study
to study: a five-point improvement on the PROMIS-10,36,41

a two-point improvement on MYCaW,46 NRS,48 and
ESAS34; a change score of 0.07 on the EQ-5D index,49 and
an effect size of at least 0.20 on the PROMIS-29 scores.50

One study did not specify the definition of the minimal
clinically important difference (MCID).40 All these studies
but one46 reported clinically significant results.

Multivariate analysis. There was only one study in
which the multivariate analysis was reported,36 and as such,
these are not represented in the table. In this study, logistical
regression found that single or divorced patients showed less
improvement in both Mental Health and Physical Health
over time. In addition, a younger group was associated
with less improvement in Mental Health over time, whereas
Black patients and patients with Medicaid insurance cov-
erage were associated with less improvement in Physical
Health over time.36

Effect sizes. We did not include effect sizes in the tables
as they were only available for three studies (16%). Effect
sizes ranged from small to medium (0.10–0.38), with 0.38
for SF-36 Mental Health and 0.28 for SF-36 Physical Health
following 3 months of multidisciplinary treatment for clinic
patients37; 0.29 for PROMIS-29 Mental Health, 0.24 for
Physical Health, 0.17 for General Health, and 0.34 for
WHO-5 12 months following multidisciplinary treatment
for clinic patients40; and 0.16 for PROMIS-29 Emotional

Health and 0.10 for Physical Health 3 months following
chiropractic care for patients with chronic low-back pain or
neck pain.50

Risk of bias assessment. With respect to attrition bias,
one study did not report baseline sample size33 and one
study did not report sample size at follow-up34; therefore,
the retention rate for these studies is unknown. With respect
to reporting bias, two studies met qualification for high risk
of bias. One study did not report overall results, but only
reported results by grouped by yoga, Tai Chi, or meditation,
which seemed to be a posteriori decision. We obtained the
overall means from the authors, which did not significantly
differ.38 We conclude that this was a study with a high risk
of reporting bias. One study did not report statistical sig-
nificance but did report clinical significance.36 We were
unable to obtain the p-values, despite potential significance,
making this study a low–medium risk of bias. While one
other study did not report significance, we determine this to
be a low risk of bias, as the changes appear to be significant
based on other similar results with the same magnitude of
changes.37

Discussion

To the best of our knowledge, this is the first review of
practice-based research of CIH therapies provided in CIH
outpatient clinics for quality of life or well-being. Findings
from this systematic review reveal that CIH therapies have
beneficial effects on quality-of-life and well-being out-
comes. All 18 included studies reported beneficial impact
on one or more quality-of-life- or well-being-related out-
comes. Overall, we report that there is evidence for impro-
vements in quality of life and well-being following CIH
therapies in CIH outpatient clinics, including multidisci-
plinary Integrative Medicine programs, chiropractic, acu-
puncture, and massage and reflexology.

Multidisciplinary, individualized CIH interventions are
exemplary of the practice of CIH, in which the use of mul-
tiple evidence-based conventional and CIH therapies is
encouraged. However, some CIH clinics offer only one or
two CIH therapies, such as acupuncture or chiropractic
treatment. The majority of studies in our review focused on
multidisciplinary CIH programs, followed by acupuncture
and chiropractic. Taken together, evidence from the obser-
vation studies in the current systematic review supports the
use of individualized CIH therapies in an outpatient setting,
particularly the use of multidisciplinary CIH programs
and/or acupuncture for the improvement of quality of life
for various patient populations. In contrast, a previous sys-
tematic review of observational studies of individualized
CIH for pain showed that chiropractic was more studied
treatment approach than multidisciplinary.31

As mentioned previously, research in primary health care
settings supports that both patients and practitioners under-
stand that a multidisciplinary health care approach, which
includes CIH therapies, fills gaps in treatment effectiveness
for patients with complex chronic conditions.18 Therefore,
practice-based research is the next logical step to determine
CIH effectiveness within the real-world clinical setting
where care is delivered, instead of in a less ecologically
valid RCT.52 Indeed, in a recent commentary written by the
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NCCIH leadership53 begins by stating that the NCCIH
supports the ‘‘continuum of the biomedical research pipe-
line, whereby a complementary health intervention moves
from basic and mechanistic research, through efficacy trials,
through dissemination and implementation.’’ Not explic-
itly mentioned in the NCCIH commentary is the evaluation
of pragmatic effectiveness research in real-world clinical
settings after the efficacy research has been conducted.54

Our systematic review focuses on summarizing the effec-
tiveness of such data.

The results from this systematic review support the use
of individualized CIH therapies for improving patient’s qual-
ity of life. In addition to statistical significance, reporting
clinical significance is essential to assign clinical meaning
to the changes in patient-reported outcome measures. Most
studies did not report MCIDs or clinical significance.
Clinical significance ranged from 14% to 51% of patients
meeting the criteria for MCID. However, previous thresh-
olds for clinical significance for the PROMIS measures (five-
point improvement or half a standard deviation) were higher
than current threshold of a two- to three-point improve-
ment.55 Importantly, this change in clinical significance for
the PROMIS measures aligns with the clinical significance
threshold for SF measures, thereby allowing for crosswalk
between the two.55,56 As a result of the change in clinical
significance for PROMIS, we contend that prior clinical sig-
nificance levels were likely under reported in these studies.

Where comparisons were possible, meaning the same or
similar intervention, outcome, and follow-up time point, the
results of the observational studies from the current sys-
tematic review are comparable to results from RCTs. For
example, evidence suggests that observational studies of
CIH report similar improvements in health-related quality
of life for patients with pain as reported in RCTs. A pro-
spective observational study included in the current sys-
tematic review33 and an RCT57 found a 6% improvement in
General Health on the SF-36 in patients with low-back pain
following acupuncture.

Multidisciplinary CIH programs and acupuncture have
been shown to improve cancer-related quality of life and
well-being under observational and RCT conditions. For
example, improvements in cancer-related well-being
(MyCaW) were 25% at 6–12 weeks following a CIH con-
sult from an observational study46 compared with 50%
improvement at 6 weeks following acupuncture from an
RCT.58 It would be preferable to compare observational
studies of multidisciplinary interventions with RCTs of mul-
tidisciplinary interventions, but we did not find any in the
literature.

Study weaknesses and limitations

Overall, all pragmatic effectiveness studies have several
limitations, including selection bias, no blinding of subjects,
and a neglect of causality and potential nonspecific effects.29

Importantly, pragmatic effectiveness trials are a necessary
step in understanding outcomes in more real-world clinical
settings, as recommended by the NCCIH.22 There were sev-
eral study weaknesses that deserve discussion. First, most
studies did not report participants’ race, ethnicity, or SES,
compromising the ability to determine whether the results
are generalizable to different populations. For example, in

one of the studies in this review, ethnicity was found as a
predictor of improvement from multimodal CIH treatment.36

Therefore, given its role as a potential predictor variable,
inclusion of race/ethnicity is important for reporting in fu-
ture studies. Second, 47% of studies did not include the
duration or average number of CIH treatments that patients
received. Because of the nature of the review, CIH therapies
and/or programs that were individualized on a patient-by-
patient basis, there is natural variation in treatment dura-
tion and frequency. However, it is essential that the authors
report the average treatment length and/or frequency to
facilitate appropriate CIH care in clinical settings.

A third common study weakness was the lack of effect
size reporting, comprising 84% of studies. While most stud-
ies usually report statistical significance, effect sizes provide
an indication of the degree of improvement, and it is a
recommended statistical outcome.59,60 A fourth limitation
is inconsistency with follow-up time points (e.g., 2–36
months), and while this may be more ecologically valid, it
limits the ability to determine the temporal aspects of treat-
ment guidelines. The final common study weakness was that
only one study reported multivariate analyses for revealing
potential predictor variables related to quality-of-life chan-
ges. Studies with smaller sample sizes are limited in con-
ducting multivariate analysis; however, based on other
researchers’ recommendations,61 a sample size of least 100
meets the criteria for multivariate analysis.

Therefore, we encourage the inclusion of multivariate
analysis to identify if baseline characteristics (e.g., demo-
graphics, symptom severity) are independently associated
with improvement in quality-of-life and well-being out-
comes following different CIH interventions or if additional
analytic approaches (e.g., effect modification) are needed to
understand if any variables such as gender may influence the
associations.

Limitations of systematic review

There were several limitations of the current review that
are worth mentioning. First, the ability to make comparisons
across studies and drawn conclusions was limited due to the
variability in study design and incomplete reporting in some
publications. Given these constraints, we made comparisons
and syntheses where we deemed applicable. Second, we
decided that the longest follow-up time would be the main
time point to include (e.g., 6 and 12 months) in the tables
when multiple time points were available. Therefore, this
review is more focused on longitudinal (12 months) rather
than shorter (immediately post) outcomes. Third, with an
a priori focus exclusively on quality-of-life-related out-
comes for this review, we were limited in the scope of find-
ings, as we did not evaluate other outcome variables included
in some of the studies, such as pain or stress.

Fourth, it is unknown how many studies with negative or
null effects were conducted but not published (i.e., the file
drawer problem). As such, we encourage publication of
studies regardless of results, as all studies provide valu-
able information to assist in clinical guidelines. Finally, it is
important to mention that there are a few studies which
could have been included in this review; however, they did
not report the outcome means, rendering the accuracy of the
numbers extracted not guaranteed and comparisons between
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studies limited. Some authors did not reply to our request
for the mean values; therefore, those results were not inclu-
ded in this systematic review.

Suggestions for future research

Given the results of this systematic review, we have the
following seven recommendations for authors in their future
research publications focused on pragmatic effectiveness,
practice-based research of CIH interventions. These recom-
mendations are similar to recommendations made in a
recently published systematic review for pain.31 As such, the
overlapping recommendations have been summarized in
brief.

1. First, we recommend other authors to use the tables
from this systematic review as a guide for compre-
hensive reporting of results. Use of this model will
facilitate understanding best practices for the imple-
mentation of CIH interventions into clinical settings.

2. Second, at least half of the outcomes were measured
within 6 months after the beginning of CIH treatment,
we recommend that authors aim to also evaluate out-
comes at greater than 6 months to assess whether the
significant improvements in quality of life are sustained.
Repeated measures across multiple time points will also
enhance the ability to make proper CIH recommenda-
tions and expectations for patients across time.

3. Third, to allow for comparison across studies, we rec-
ommend studies to use PROMIS measures, which
have been validated clinically in diverse populations62

and financially supported by the National Institutes of
Health.

4. Fourth, given that more than half of the studies did not
report minimal clinically importance differences for
determining the relevant clinical significance of the
findings, we recommend researchers to include these
metrics in their reports.

5. Fifth, given that reduced quality of life affects some
minorities and SESs more than others,30,36 enrolling
more diverse populations would enable ascertaining the
ideal approach to treat patients who may be at greater
risk. Specifically, making efforts to include patients
accurately reflect the demographics of the population.

6. Sixth, we noted that some of the highest participant
retention rates were for studies in which monetary
incentives were offered for participating. We recog-
nize that including incentives is often contingent on
available funding; however, if financially possible, we
recommend providing incentives to improve partici-
pant retention, while also working to balance the prag-
matic nature of the study.

7. Finally, we recommend that researchers conduct more
pragmatic effectiveness trials with additional CIH ther-
apies and programs that were absent from this review
but are often sought in outpatient clinics, such as
naturopathy, energy medicine, or acupressure.

Conclusions

Findings from this systematic review of pragmatic effec-
tiveness studies in CIH outpatient clinics reveal that CIH
therapies have beneficial effects on health-related quality of

life, and well-being in various patient populations, including
those with pain, cancer, and veterans. Most studies (90%)
reported positive impacts on one or more quality-of-life-
related outcomes; however, variability between some studies
limited their comparability. Thus, based on this systematic
review, we conclude that additional practice-based research
in CIH is needed to help guide appropriate clinical practice.
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