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Abstract

Context: Reviews exploring harm outcomes such as
adverse effects (AE), all cause dropouts (ACD), dropouts
due to inefficacy, and dropouts due to AE associated with
osteopathic manipulative treatment (OMT) or osteopathic
manual therapy (OMTh) are scant.

Objectives: To explore the overall AE, ACD, dropouts due
to inefficacy, and AE in chronic noncancerous pain (CNCP)
patients receiving OMTh through a systematic review of
previous literature.

Methods: For this systematic review and meta-analysis, the
authors searched MEDLINE, Embase, Cochrane Central
Register of Controlled Trials (CENTRAL), Physiotherapy
Evidence Database (PEDro), EMCare, and Allied and Com-
plementary Medicine Database (AMED), and Ostmed.Dr,
as well as the bibliographical references of previous
systematic reviews evaluating OMTh for pain severity,
disability, quality of life, and return to work outcomes.
Randomized controlled trials with CNCP patients 18 years or
older with OMTh as an active or combination intervention
and the presence of a control or combination group were
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eligible for inclusion. In this sub-study of a previous,
larger systematic review, 11 studies (n=1,015) reported
data that allowed the authors to perform meta-analyses
on ACD and dropouts due to AE. The risk of bias (ROB)
was assessed with the Cochrane ROB tool and the quality
of evidence was determined with the Grading of Recom-
mendations Assessment, Development, and Evaluation
(GRADE) approach.

Results: The pooled analysis showed that ACD was not
significantly different for visceral OMTh (vOMTh) vs.
OMTh control (odds ratio [OR]=2.66 [95% confidence
interval [[CI]], 0.28, 24.93]) or for OMTh vs. standard care
(OR=1.26 [95% CI, 0.84, 1.89]; I’=0%). Single study
analysis showed that OMTh results were nonsignificant
in comparison with chemonucleolysis, gabapentin, and
exercise. OMTh in combination with gabapentin (vs.
gabapentin alone) and OMTh in combination with
exercise (vs. exercise alone) showed nonsignificant ACD.
Dropouts due to AE were not significantly different, but
the results could not be pooled due to an insufficient
number of studies.

Conclusions: Most articles did not explicitly report AEs,
ACD rates, or dropouts due to AEs and inefficacy. The
limited data available on dropouts showed that OMTh
was well tolerated compared with control interventions,
and that the ACD and dropouts due to AEs were not
significantly different than comparators. Future trials
should focus on explicit reporting of dropouts along with
beneficial outcomes to provide a better understanding of
OMTh efficacy.

Keywords: adverse events; chronic noncancerous pain

(CNCP); dropouts; osteopathic manipulative therapy
(OMTh); osteopathic manipulative treatment (OMT);
tolerability.

Chronic noncancerous pain (CNCP) is among the most
common reasons for patients to consult general practi-
tioners and specialist pain clinics, with back pain being the
most common reason for osteopathic consultations [1-4].
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Management of CNCP is multidisciplinary and, depending
on the underlying cause, treatments for CNCP range from
pharmacological interventions and psychotherapy to
physical treatments such as physiotherapy, chiropractic
treatments, massage therapy, and osteopathic manipula-
tive treatment (OMT) or osteopathic manual therapy
(OMTh) [5, 6]. Although the same principles are followed in
either manual treatment approach, OMT is performed
by physicians, whereas OMTh is performed by nonphysi-
cians [7]. Since OMT and OMTh are defined differently
based on the specific licensure of the practitioner, we will
be referring to both as OMTh throughout the rest of the
article. OMTh is reportedly a safe and effective treatment
approach and is employed as a primary or adjunctive
treatment to manage CNCP [6-9]. OMTh requires a
comprehensive understanding of anatomy and physiology
based on osteopathic principles, and practitioners use that
knowledge to mobilize and influence the patient’s body.
The risk of complications and adverse effects with OMTh is
lesser than with other manipulation techniques [10]; the
scope and acceptance of OMTh continues to broaden as
considerable advances continue to be made by the osteo-
pathic profession in both research and the politics of
healthcare [11-14]. Considering both the benefits and
potential risks of any treatment is vital for both patients
and healthcare providers to establish realistic expectations
and to make informed decisions [15, 16].

Most systematic reviews focus on beneficial outcomes
for intervention; however, less than 10% of systematic
reviews and meta-analyses explore harm outcomes such as
tolerability and adverse effects (AE) [17, 18]. One potential
reason that authors of review articles do not focus on harm
outcomes is inconsistent reporting of harm outcomes and
lack of standardized reporting methods [19]. A meta-
analysis as part of a systematic review aims to provide a
thorough, comprehensive, and unbiased statistical sum-
mary of data from the literature [20, 21]. We recently pub-
lished another systematic review and meta-analysis
exploring the effectiveness of OMTh in CNCP patients [22].
During that review, it became apparent that there is a need
to report transparent and critically appraised results from
existing literature about the harm effects of OMTh in the
management of CNCP.

The existing studies supporting OMTh safety and effi-
cacy suffer from limitations that may contribute to OMTh
being misunderstood and underutilized [23-25]. Previous
studies [26] have explored the tolerability of OMTh by CNCP
in cross-sectional surveys or prospective observational
studies; however, since OMTh is a therapeutic hands-on
intervention, randomized controlled trials (RCT) are consid-
ered a more suitable study design to assess dropout rates and
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AE. The goal of this review was to explore the tolerability,
all cause dropout (ACD), and dropouts due to AE from OMTh.

Methods

To describe harm outcomes such as ACD rates and dropouts due to AE,
we reviewed the data from individual studies that were previously
reported in a separate systematic review that explored the effective-
ness of OMTh in CNCP [22]. The original study was registered with
Prospero (#CRD42019125659).

We developed keywords using the MeSH word analyzer (http://
MeSH.med.yale.edu/) and developed a broad search strategy that was
implemented from database inception to July 2019. We utilized Ovid to
search MEDLINE, Embase, EMCare, Allied and Complementary Medi-
cine (AMED), Physiotherapy Evidence Database (PEDRO), and
Cochrane Central Register of Controlled Trials (CENTRAL) databases, as
well as Ostmed.Dr, for eligible studies. The bibliographical references of
previous systematic reviews were also searched for eligible trials. As our
goal was to report the AE and dropouts associated with OMTh in rela-
tion to studies included in our previous review [22], we did not update
our search strategy. The search strategy is provided in the Supplemental
Material, which was also published with our previous review [22].

Our eligibility criteria included RCT enrolling patients 18 years or
older with CNCP that employed OMTh as an active or combination
intervention and involved comparison with any other intervention or
control. Eligible trials explored the effectiveness of OMTh on pain
severity, disability, QOL, or RTW in CNCP. The methodology, inclusion
criteria, and exclusion criteria are reported in the previously published
study [22] and we conducted our meta-analysis according to Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines [27]. For this review, we included the studies among those
reviewed that reported tolerability outcomes such as AE, as well as
ACD due to AE and inefficacy.

We excluded RCT that enrolled fewer than 10 participants per arm
at baseline or if the author(s) reported composite score. Studies with a
focus on cancerous pain, pain developed during pregnancy, head-
aches, pain due to gynecological abnormalities, irritable bowel syn-
drome (IBS), or other visceral pain such as prostatitis were also
excluded. We excluded crossover trials, as there is a possibility of
carry-over effect and methodological challenges limits their applica-
bility [20, 28]. Given that OMTh is governed by a set of principles and
uses a combination of methods to treat the body [29], we excluded
studies that specifically investigated a single technique without
employing additional use of general OMTh.

Data collection and analysis plan

Title, abstract, full text screening, data abstraction, and risk of bias
(ROB) were compiled in duplicates and independently by a team of
reviewers (H.F., J.B., A.B., A.A.). Included studies and results were
compared between independent reviewers and teams, and any dis-
crepancies were reviewed with adjudication with third reviewer (Y.R.).
We extracted information about the number of events associated with
ACD and dropouts due to AE according to the definition previously
reported [30-32]. In previous reviews, all comparators in varying
osteopathic studies would be pooled together resulting in high het-
erogeneity and, therefore, less reliable results. We employed the same
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Figure 1: PRISMA flowchart of the included studies.

strategy from the primary study [22] to pool according to the homo-
geneity between OMTh and the comparator type(s). A previous sys-
tematic review with meta-analysis [33] reported no significant
difference between exercise and physiotherapy; therefore, in our
meta-analysis, we merged physiotherapy and group exercise com-
parators. Albers et al. [34] and Licciardone et al. [35] were three-arm
studies and, based on the similarities between the OMTh applied and
comparators, respectively, we merged those two arms.

Quality of evidence

The quality of evidence was assessed using the Grading of Recom-
mendations Assessment, Development, and Evaluation (GRADE) tool
[36-39]. GRADE consists of five components: ROB, inconsistency,
imprecision, publication bias, and indirectness.

Risk of bias: ROB was analyzed using modified Cochrane ROB tools on
the following components: random sequence generation, allocation
concealment, blinding of participants, health care providers, outcome
assessors, and dropout rates [40].

Heterogeneity (Inconsistency): The heterogeneity of the pooled
studies was determined by visual inspection of forest plots and using
the I? statistic [20]. For heterogeneity, we used a cutoff of 60% or
inconsistency in the effect estimates of individual studies on visual
inspection of the forest plot [35].

Imprecision: Imprecision was determined with 95% confidence in-
terval (CI).

Publication bias: We did not have 10 or more studies in the pooled
analysis and therefore could not assess publication bias.

Indirectness, inconsistency: The clinical characteristics of the par-
ticipants and width of the 95% CI, respectively, were assessed for
indirectness and inconsistency.

Analysis: When possible, we performed meta-analysis in random ef-
fect model (REM) and reported results with odds ratio (OR) with 95%
CL. The statistical analysis was performed with Review Manager 5.3
(Review Manager RevMan; computer program, version 5.3. Copenha-
gen: The Nordic Cochrane Centre, the Cochrane Collaboration, 2014).

Results

Our search from all databases collectively yielded 2,956
studies by title and abstract screening (Figure 1) [22]. Of the
2,956 titles and abstracts, we included 16 studies in our
initial review [22], but only 11 studies [34, 35, 41-49]
reported AE and dropout rates in patients (n=1,015).
Descriptions of the study characteristics and reported
dropouts are given in Table 1 and Table 2.

There was variety in the type of pain between the
included studies: five included patients with low back pain
[35, 41, 43, 44, 46], while one study was specific to those with
sciatica related to lumbar disc herniation (LDH) [41]. Two
studies included patients with fibromyalgia [34, 45], one
included patients with osteoarthritis [42], one with unspeci-
fied musculoskeletal pain [47], one study included patients
with chronic shoulder pain [44], and one study with chronic
neck pain [48]. The follow up duration ranged from 42 to
365 days. Only three studies explicitly reported [35, 42, 44]
that cointerventions were allowed during the trial period.
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Table 3: Risk of bias in the included studies.
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Study Random sequence Allocation Blinding of the  Blinding of the Blinding of the Drop
generation concealment participants health care provider outcome assessors out >20%"

Albers 2017 [34] Low risk Low risk High risk High risk High risk Low risk
Altinbilek 2018 [42] Low risk Low risk High risk High risk Low risk Low risk
Burton 2000 [41] Low risk Low risk High risk High risk High risk High risk
Chown 2008 [43] Low risk Low risk High risk High risk Low risk High risk
Knebl 2002 [49] Low risk Low risk Low risk High risk Low risk High risk
Licciardone 2003 [35] Low risk Low risk High risk High risk Low risk High risk
Licciardone 2013 [44] Low risk Low risk High risk High risk Low risk High risk
Marske 2018 [45] Low risk Low risk High risk High risk Low risk Low risk
Marti Salvador 2018 [46]  Low risk Low risk High risk High risk Low risk High risk
Papa 2012 [47] Low risk Low risk High risk High risk Low risk Low risk
Schwerla 2008 [48] Low risk Low risk High risk High risk High risk Low risk

Descriptions of the OMTh approach for each study are
given in Table 2. Overall, methods of osteopathic treatment
used were directed to superficial, intermediate, and deep
structures with a combination of direct or indirect methods
using a type of activating force (compression or traction) with
the patient active or passive (respiration, isometric contraction).
Comparators varied and included exercise [42, 43], pharmaco-
logical [45], standard care [35, 44], and general OMTh [46].

Risk of bias

A summary of the ROB is given in Table 3. None of the
included studies met all criteria of the ROB. All studies were
high risk for blinding of participants, health care providers,
and high dropout rates. Except for three studies [34, 41, 48],
all studies performed independent outcome assessments.

Adverse events and drop out due to adverse events

A summary of adverse events outcomes is reported in
Table 4. Only one study [44] explicitly reported an AE asso-
ciated with OMTh that led to dropout. In Licciardone et al.
[44], one patient reported recurring increase in back spas-
ticity after treatments, which was attributed to OMTh. Overall
in Licciardone et al. [44], 27 (6%) patients experienced AE; 16
(6.95%) from OMTh and 11 (4.88%) from the control group.
Six patients from OMTh and three patients from the control
group were considered to have serious AE; however, no
events were explicitly related to the study intervention and
there were no significant differences between the main ef-
fects’ group in the frequency of AEs.

In Marske et al. [45], one patient from each arm - OMTh
and OMTh combined with gabapentin — reported an AE;
however, the authors did not specify what the AE were. The
AE were mild-to-moderate in severity and none required

intervention [45]. The number of reported AE decreased
with time in all groups but there was a significant differ-
ence in OMTh only (mean difference, -5.7; p<0.01) and
combination groups (mean difference, —3.7; p=0.03) [43].

Two patients (5.5%) from the control group in Schwerla
et al. [48] dropped out due to aggravation in pain.

All cause dropout rate

Two hundred and 87 out of total 1,015 participants (28.28%)
had ACD. The overall ACD rate in OMTh vs. controls was
22.67 vs. 30.07%, respectively (n=107 and n=156, respec-
tively). Some reported reasons for dropouts included
patients who were unable to meet the study demands [34],
patients who chose to cease treatment [42], patients had flare
up in previously diagnosed conditions [38], or patients who
became pregnant [46]. Unfortunately, in most studies, the
reasons for ACD were not specified [35, 41, 43, 48, 49]. In
Papa et al. [47] and Knebl et al. [49], the patients’ reasons for
dropping out were not reported nor did the authors report
ACD rates for each arm; therefore, we did not include Papa
et al. [47] and Knebl et al. [49] in the pooled analysis. One
study [38] reported high ACD in both arms, OMTh vs. exercise
at 50.64 and 63.12% respectively. The authors noted major
problems with recruitment and retention of patients, finding
that patients were more likely to show up to one-on-one
sessions. They cited dual pressures of scheduling with both
the patients and the practitioners and a lack of administra-
tive time, which impacted retrieval of follow up statistics [38].

ACDs: pooled analysis
OMTh vs. standard care

Three studies [35, 44, 48] (n=587) reported ACD in compar-
ison with 20.78% ACDs (122 of 587 participants; 22.59 vs.
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Table 4: Outcomes of the unpooled studies.

DE GRUYTER

Study Interventions ACD, n(%) Dropoutdue Dropout Comments
to AE,n(%) dueto
inefficacy
Albers 2017 [34] vOMTh (n=36) 1(2.77) 0 NR n=1 dropped out due to not able to meet with
study demand
Control (n=14) 00 NR NA
*Altinbilek 2018 [42] OMTh + Exercise 6(12%) NR NR Patients in both arms dropped out on their
(n=50) own will
Exercise (n=50) 9(6%) NR NR ES=0.62 [0.20, 1.90]
*Burton 2000 [41] OMTh (n=15) 5(33.33%) NR NR No explanation about the dropout rate was
Chemonucleolysis 5(33.33%) NR NR given
(n=15) ES=0.62 [0.20, 1.90]
*Chown 2008 [43] OMTh (n=79) 40 (50.63%) NR NR Difficulties with scheduling and administrative
Exercise (n=160) 101 (63.12%) NR NR time to conduct follow-ups was reported. One
on one OMT sessions were more likely to be
attended compared to group sessions
ES=0.60 [0.35, 1.03]
Knebl 2002 [49] OMTh group + control 2 (6.4%) NR NR One patient died and one patient refused. Not
group (n=31) clearly stated which arm patients were in
Licciardone 2003 [35] OMTh (n=48) 16 (33.33%) NR NR ACD was 24.17%. Further detail for dropout
Control (n=43) 9(20.93%) NR NR rates was not given
Licciardone 2013 [44] OMTh (n=230) 33 (14.345) 1(0.43%) NR n=1 developed back spasticity due to OMT
Control (n=225) 26 (11.55%) O NR No further detail given
*Marske 2018 [45] OMTh (n=13) 2(15.38) 1(7.69%) NR Total two patients dropped from OMTh group,
n=1 developed AE due to OMTh, trans-
portation problems for 2nd loss
*ES (OMT vs. Gabapentin) =0.36 [0.05, 2.50]
Gabapentin (n=12) 4(33.33%) 1(8.33%) NR Notes treatment reaction, transportation and
pregnancy but did not note how many in each
category
OMTh + Gabapentin 00 NR NA
(n=10) *ES (OMTh + Gabapentin vs. Gabapentin)
=0.08 [0.00, 1.74]
Marti-Salvador 2018 [46] vOMTh (n=33) 2 (6.06%) 0 NR Two patients in OMTh group got pregnant due
to which patients had to discontinue OMTh
Control (n=33) 00 NR NA
Papa 2012 [47] OMTh (n=37) 24 NR NR n=24 dropped out from the study. Author did
Control (n=35) NR NR not specified number of dropouts for each
arm; n=4 dropped out due to underlying
medical conditions, n=6 dropped out due to
transportation problems
Schwerla 2008 [48] OMTh (n=23) 2 (8.69%) 0 NR 1 dropped out for reason not given; 1 had
incomplete data
Control (n=18) 2(11.11%) 2(5.55%) NR 2 dropped due to aggravation in pain in con-

trol group

ACD, all cause dropouts; AE, adverse events; ES, effect size; OMTh, osteopathic treatment; SC, standard care; vOMTh, visceral osteopathic
treatments; gOMTh, general osteopathic treatment. “Studies were not poolable/outcome was reported by single study. ES (odd ratio) with 95%
confidence interval was calculated to determine the significance level between OMT and control group.

18.88% for OMTh vs. control groups, respectively; Figure 2).

There is moderate quality evidence that ACD rates between

OMTh and standard care were not significant (OR=1.26 [CI,

0.84, 1.89]; P=0%).

Visceral OMTh vs. OMTh control

Two studies [34, 46] (n=116) reported ACD in this compar-

ison with 2.5% ACDs (three of 116 participants; 4.34 vs. 0%
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OMT Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Licciardone [35) 16 48 9 43 18.1% 1.89(0.73, 4.88)
Licciardone [44) 50 230 43 225 781% 1.18[0.74,1.86)
Schwerla [48) 2 23 2 18 3.8% 0.76 [0.10, 6.01)
Total (95% CI) 301 286 100.0% 1.26 [0.84, 1.89]
Total events 68 54
Heterogeneity: Tau®= 0.00; Chi*=1.02, df= 2 (P = 0.60); I*= 0% %0 05 012 T + 204
Test for overall effect Z=1.12 (P = 0.26) ) : OMT Control
Figure 2: All cause dropouts (comparison: osteopathic manipulative therapy vs. control).
oMT Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Albers [34] 1 36 o 14 47.1%  1.23[0.05, 31.87] =
MartiSalvador [46] 2 33 o 33 529% 5.32(0.25,115.13] = >
Total (95% Cl) 69 47 100.0%  2.66 [0.28, 24.93] e ————
Total events 3 ]
Heterogeneity: Tau®= 0.00; Chi*= 0.41, df=1 (P = 0.52); F= 0% 58 o =5
Test for overall effect: Z= 0.86 (P = 0.39) . : OMT Control

Figure 3: All cause dropouts (comparison: general osteopathic treatments vs viscerall osteopathic treatment).

Table 5: GRADE quality of evidence.

Outcome Number of studies Risk of bias Inconsistency Imprecision Indirectness Publication bias Quality of evidence
All cause dropouts

OMTh vs. SC 3 (n=587) High Low Low Not detected Not detected Moderate

vOMhT vs. gOMTh 2 (n=116) High Low Low Not detected Not detected Moderate

GRADE, Grading of Recommendations, Assessment, Development, and Evaluations; OMTh, osteopathic treatment; SC, standard care; vOMTh,
visceral osteopathic treatments; gOMTh, general osteopathic treatment.

for OMTh and control group, respectively; Figure 3). Mod-
erate quality evidence showed no statistically significant
difference in ACD between visceral OMTh (vOMTh) and
control OMTh (OR=2.66 [CI, 0.28, 24.93]; I’=0%].

The GRADE assessment for the ACD and dropouts
due to AE is reported in Table 5. The quality of evidence
for pooled analyses was moderate due to a high ROB
result.

Dropout rates due to inefficacy

No study reported dropouts due to inefficacy.

Discussion

In this review, we critically appraised tolerability outcomes
reported as AE, ACD, dropouts due to AE, and inefficacy
within RCTs, exploring the effectiveness of OMTh in CNCP
after we noticed a degree of oversight in the currently-
available literature and were unable to address this fully in
our previous systematic review and meta-analysis [22]. To
the best of our knowledge, this is the first review that has

attempted to specifically explore the risks and reasons for
dropouts from OMTh in comparison to other interventions
in CNCP RCT studies. Our results indicated that although
ACD were higher in OMTh groups compared with control
groups, there was no significant difference noted. Aggra-
vation of pain was specified within the OMTh group in two
studies [44, 48] and one study [48] within the control
group. One study [45] noted a treatment reaction to the
control medication. Differences between OMTh and control
group dropouts due to AE were not significant. Unfortu-
nately, only five studies [34, 44-46, 48] out of 11 reported
specific data on AE. From our main review, we found that
with important patient outcomes such as pain, disability,
QOL, and RTW, OMTh was well tolerated and was not
statistically different from the comparators. From our
initial review [22] including 16 studies, there were only 11
studies that included any data on ACD or AEs which could
be included in this review. Few of those studies included
details on why patients dropped out or provided insights
on how to improve the problem in the future, and fewer
reported complete data on AE (Table 4). Overall, the cur-
rent literature reporting AE of OMTh is lacking and our
hope is that this review will encourage improved reporting
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in future studies to build the strength and confidence in
OMTh research.

Strengths and limitations

A key strength of our review was that we focused on spe-
cific outcomes, which are often underreported and over-
looked: tolerability outcomes of ACD, dropout rates due to
AE, and inefficacy. Our search strategy was broad, and our
review was methodologically rigorous because we reported
our results clearly and transparently, allowing for more
precise interpretation of our results.

Our review also had several limitations. First, we
inherited limitations from the primary studies having high
ROB, which we downrated for major bias components such
as random sequence generation and blinding. Although
none of the included studies met all criteria of ROB, thisis a
common limitation to all procedure-based clinical trials
since it is nearly impossible to blind both patients and
practitioner(s). Second, the eligible studies were not suffi-
ciently powered and the dropout rate in the eligible studies
was very high. Third, due to the nature and reporting of
current evidence, we were unable to pool the dropout rates
for many important comparisons.

In the context of existing literature exploring the
tolerability outcomes of OMTh in CNCP, our review is
unique in its study design. In a survey of 884 patients by
Degenhardt et al. [26], the incidence of AE due to OMTh was
2.5% (95% CI, 1.3-4.7%). Women (n=44; 97.8%) reportedly
experienced more AE than men (n=1; 2.23) (OR, 13.9;
95% CI, 1.7-115.6; p=0.01), with pain/discomfort the most
commonly identified type of AE at 0.9% (95% CI, 0.5—
1.6%). Vogel et al. [50] reported AE from OMTh in 2039
patients, of which 4% (n=82) patients reported mild
disability and 10% (n=130) sought attention from other
health care providers during treatment [50]. However,
Degenhardt et al. [26] and Vogel et al. [50] explored dropout
rates in observational studies and did not compare the
dropout rates to other interventions. Our review is unique
in that we explored the ACD and AE of OMTh compared
with controls in CNCP reported in previously published
RCT. RCTs are a more suitable study design to explore the
effectiveness and tolerability of a treatment compared with
observational studies due to an increase in control as well
as being able to more critically assess variables and bias,
and it is important to compare the AE of OMTh to other
recommended treatment modalities. Therefore, our review
provides better evidence for the safety of OMTh compared
with previous studies.

DE GRUYTER

Clinical implications and future directions

There was moderate quality evidence that OMTh in man-
aging CNCP is associated with low ACD and dropouts due to
AE. For this review, we extracted tolerability outcomes from
studies that were included in our previous systematic review
[22]. Making multiple publications using the same data
set can be acceptable, provided the goals are explained
explicitly and the research question and rationale are adding
significant contribution to the scientific community [51, 52].
As mentioned, most systematic reviews and metaanalyses
focus on beneficial outcomes of an intervention with little to
no emphasis on tolerability outcomes [17-19]. For any
intervention and especially within osteopathic practice,
treatment philosophy is based on safety, equitability, effec-
tiveness, and orientation to patients [53-55]. As OMTh is
increasingly utilized and is considered a safe and effective
method of treatment, it is imperative to fully understand
both the benefits and potential harms. Understanding the
risks of treatment is important for both the healthcare pro-
vider and patients, as having an understanding of OMTh-
associated ACD and dropouts due to AE will allow clinicians
to create a safe practice and patients to establish realistic
expectations, give adequate consent, and make an informed
choice among all available interventions. Our goal was to
emphasize the importance of exploring the tolerability of
OMTh in the management of CNCP patients in osteopathic
research. We hope that future studies reporting on the
effectiveness of OMTh will also report reasons for dropouts,
ACD rates, and any AE experienced during the study.

Conclusions

In this systematic review with meta-analysis, we criti-
cally appraised the existing literature to explore OMTh in
CNCP patients with a focus on tolerability and drop out
effects. The current evidence is based on studies with high
risk of bias and small sample sizes. Like any other inter-
vention and manipulation therapy, OMTh is not exempt
from AE and dropouts, and was not significantly different
than comparators such as physiotherapy and standard
care (e.g., drug intervention). Moderate quality evidence
showed that ACD from OMTh were not significantly
different than the control interventions; however, data on
reporting AE and dropout rates with osteopathic treat-
ment in RCTs were sparse and not explicitly reported in
the included trials. Information about tolerability and AE
is important for patients to make informed decisions and
establish realistic expectations of treatment. Therefore,
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more pragmatic RCTs comparing the effectiveness of
OMTh with other treatment modalities such as pharma-
cological agents and physical therapies are required to
determine the overall effectiveness of OMTh in the man-
agement of CNCP while trying to keep data transparent so
that it can be compared with other studies. It is also
imperative that future research should focus on OMTh in
the management of specific CNCP conditions and include
general and visceral treatments to determine the relative
effectiveness of various OMTh approaches.
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