
Introduction

Chronic pain is a significant global health concern, 
affecting a substantial portion of the population [1]. It 
leads to physical, psychological, and social impairments, 
significantly impacting the quality of life for individuals 
afflicted by this condition [2, 3]. Pain catastrophizing, 
characterized by an exaggerated negative assessment of 
pain and its consequences, has been recognized as a 

crucial psychological factor contributing to the experience 
of chronic pain [4-6].

Manual therapy, a widely used approach in the 
management of chronic pain, encompasses a range of 
hands-on techniques applied to soft tissues and joints 
[7-9]. This therapy aims to reduce pain, improve function, 
and enhance overall well-being [10, 11]. According to 
clinical practice guidelines for chronic low back pain, 
manual therapy is recommended as strong evidence 
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[12]. Although manual therapy is frequently utilized in 
clinical practice, its effect on pain catastrophizing in 
individuals with chronic pain remains uncertain [13].

To bridge this knowledge gap, a systematic review 
and meta-analysis were conducted to investigate the 
influence of manual therapy on pain catastrophizing in 
individuals with chronic pain. Through the synthesis of 
available evidence, this study aims to provide a 
comprehensive understanding of the effects of manual 
therapy on pain catastrophizing. These findings have 
the potential to inform clinical decision-making and 
optimize treatment strategies for patients suffering from 
chronic pain.

Methods

Study design

The present study represents a systematic review 
and meta-analysis that aims to explore the influence of 
manual therapy on pain catastrophizing among individuals 
suffering from chronic pain. Our review strictly adheres 
to the established guidelines outlined in the Preferred 
Reporting Items for Systematic Reviews and Meta-Analysis 
(PRISMA) to ensure methodological rigor and transparency 
in reporting the findings.

Search strategy and selection of studies

Inclusion criteria

Inclusion criteria were classified using PICOSD (P
＝participants, I＝intervention, C＝comparisons, O＝outcomes, 
and S＝study design), which are key methological 
questions of systematic review and meta-analysis.

Participants included chronic pain, persistent pain, 
and recurrent pain conditions. Interventions included 
manual therapy, manipulative medicine, joint mobilization, 
soft tissue mobilization, manipulation, thrust manipulation, 
and nonthrust manipulation. Comparison applies to the 
group that does not include manual therapy, but if not, 
a comparison before and after intervention was added. 
Outcomes included pain catastrophizing and pain intensity, 
an evaluation tool for pain catastrophism. The study 
design is a randomized controlled trial (RCT).

Exclusion criteria

Studies after 2014 were included, and studies not 
written in English or for which data were not provided 
were excluded.

Literature-search strategy

For this review, a comprehensive search was conducted 
in May 2023 to identify relevant studies published from 
2014 onwards. The search process was carried out 
independently by the researchers involved, all of whom 
possessed experience in conducting meta-analyses. The 
search strategy utilized the following terms: (chronic 
pain OR persistent pain OR recurrent pain) AND (manual 
therapy OR manipulative medicine OR joint mobilization 
OR soft tissue mobilization OR manipulation OR 
non-thrust manipulation OR thrust manipulation) AND 
(pain catastrophizing) AND (randomized controlled trial).

International electronic databases searched by 
researchers used Medical literature analysis and 
retrieval system online (MEDLINE), Web of Science, 
and PubMed.

Study selection and data extraction

The studies obtained from the database search were 
imported into reference management software (EndNote 
20, Thomson Reuters, USA), and duplicate records 
were removed. After the deduplication process, the 
researchers independently evaluated the titles and 
abstracts of the remaining articles according to the 
PRISMA guidelines. Subsequently, the full texts of the 
selected studies were thoroughly reviewed, and any 
discrepancies were resolved through consultations among 
the researchers.

Risk of bias assessment

The risk of bias (RoB) in the RCTs included in the 
analysis was evaluated using a specific tool for assessing 
risk of bias [14]. The researchers assigned ratings of 
low (＋), uncertain (?), or high (－) to indicate the 
level of RoB for each item. In cases where discrepancies 
arose in the results across different items, such as 
random sequence generation, allocation concealment, 
blinding of participants and personnel, blinding of outcome 
assessment, incomplete outcome data, selective reporting, 
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and other biases, a re-evaluation was conducted after 
reaching a consensus among the researchers.

Strategy for Data Synthesis

The selected studies were synthesized using RevMan 
5.4 software for quantitative analysis. Given the observed 
heterogeneity among the studies, a random effects 
model was utilized as the analysis model. The effect 
measure employed was the standardized mean difference 
(SMD). To evaluate the heterogeneity between the 
studies, both the chi-square test and I2 test were 
utilized. A high degree of heterogeneity was indicated 
if the I2 value exceeded 75%, while a low degree of 
heterogeneity was indicated if it was below 40% [15].

Results

Literature search and characteristics of the included 
studies

By conducting a search across three international electronic 
databases, a total of 26 studies were identified. After 

removing four duplicate studies using EndNote 20, the 
researchers reviewed the titles and abstracts of the 
remaining 22 studies. Through this initial screening, 16 
studies were excluded. Subsequently, a comprehensive 
evaluation of the full texts of the remaining studies led 
to the exclusion of three studies that did not 
correspond to the outcome items specified in the 
PICOSD framework. As a result, three studies that met 
the search criteria were included in the analysis 
[16-18] (Figure 1).

Risk of bias assessment of the manual therapy 
applied to chronic pain conditions

After conducting individual RoB assessments for 
each study, the researchers arrived at a consensus on 
the results through a consensus process. The RoB 
assessment results for three studies were as follows: 
random sequence generation (low: 3), allocation 
concealment (low: 2, uncertain: 1), blinding of 
participants and personnel (low: 3), blinding outcome 
assessment (low: 3), incomplete outcome data (low: 2, 
uncertain: 1), selective reporting (low: 3), and other 

Figure 1. PRISMA flow diagram
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bias (low: 2, uncertain: 1) (Figure 2). The evaluation 
of other bias was determined by referring to a 
systematic survey [19].

Effectiveness of manual therapy on chronic pain

The review included three studies involving a total 
of 153 patients with chronic pain. The focus of the 
analysis was to assess the effectiveness of manual 
therapy in the management of chronic pain conditions. 
The participants in these studies had chronic neck and 
back pain, and the intervention provided was manual 
therapy. However, it is important to note that the 
specific techniques and areas of application varied 
among the included studies. The outcomes of interest 
were synthesized based on measures of catastrophizing 
and pain intensity. The duration of the intervention 
was consistent across all included studies, spanning a 
period of four weeks (or one month) (Table 1). 

Effects of manual therapy on pain catastrophizing 
of chronic pain

Figure 3 displays a forest plot illustrating the changes 
in pain catastrophizing before and after manual therapy 

(Figure 3; 1.1.1) and the comparison with the control 
group (Figure 3; 1.1.2). The analysis, conducted using 
a random-effects model, revealed a significant 
improvement in pain catastrophizing following manual 
therapy (SMD＝－0.91, 95% confidence interval [CI]: 
－1.25 to －0.58, heterogeneity (＝11.49, df＝6, I2

Figure 2. Risk of bias summary

Study Sample size Therapeutic intensity Outcomes

Lóez-de-Uralde-
Villanueva, et al., 
2020 [16]

CNCP
EG1＝15
EG2＝16
EG3＝16

A total of 8 individual treatment sessions were received twice 
a week for 1 month. EG1＝manual therapy; EG2＝manual therapy 
plus therapeutic patient education based on a biobehavioral 
approach; EG3＝manual therapy,  therapeutic patient education 
based on a biobehavioral approach, therapeutic exercise.

Catastrophizing＝

PCS
Intensity＝ 

VAS

MartíSalvador, et al., 
2018 [17]

CNLBP
EG＝33
CG＝33

In the study, both groups received a total of 5 manual therapy 
sessions. The first 4 sessions were administered twice a week, 
and the fifth session was scheduled to take place 1 month after 
the first session. On average, each session had a duration of 45 
minutes. The control group received the sham treatment.

Catastrophizing＝

PCS
Intensity＝
VAS

Zafereo, et al. 
2018 [18]

CLBP
EG＝20
CG＝20

It consists of 30 minutes per session twice a week for 4 weeks, 
10 minutes of manual therapy and 20 minutes of motor control 
exercise program.
EG＝local lumbar spine manual therapy plus regional thoracic, 
pelvic, and hip manual therapy; CG＝local lumbar spine manual 
therapy

Catastrophizing＝

PCS
Intensity＝
NPRS

CG, control group; CNCP, chronic nonspecific neck pain; CLBP, chronic low back pain; CNLBP, chronic nonspecific 
low back pain; EG, experimental group; NPRS, numeric pain rating scale; PCS, pain catastrophizing scale; VAS, visual 
analog scale.

Table 1. Characteristics of included studies
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＝48%), and overall effect (Z＝5.34, p＜0.0001)). 
Subgroup analysis indicated a significant improvement 
before and after manual treatment (SMD＝－0.97, 95% 
CI: －1.25 to －0.58, heterogeneity (＝6.28, df＝4, 
I2＝36%), and overall effect (Z＝5.07, p＜0.0001)), 
but no significant improvement was observed when 
comparing with the control group (SMD＝－0.77, 95% 
CI: －1.67 to 0.12, heterogeneity (＝4.79, df＝1, I2

＝79%), and overall effect (Z＝1.70, p＝0.09)).

Effects of manual therapy on pain intensity of 
chronic pain

Figure 4 displays a forest plot illustrating the 
changes in pain intensity before and after manual 
therapy (Figure 4; 1.2.1) and the comparison with the 

Figure 3. Forest plot on pain catastrophizing. Lo ́ez-de-Uralde-Villanueva, et al., 2020(a): manual therapy; Lo ́ez-de- 
Uralde-Villanueva, et al., 2020(b): manual therapy plus therapeutic patient education based on a biobehavioral approach; 
Lo ́ez-de-Uralde-Villanueva, et al., 2020(c): manual therapy, therapeutic patient education based on a biobehavioral 
approach, therapeutic exercise; MartíSalvador, et al., 2018(a): before and after comparison of manual therapy; 
MartíSalvador, et al., 2018(b): comparison of manual therapy and control group; Zafereo, et al. 2018(a): before and after 
comparison of manual therapy; Zafereo, et al. 2018(b): comparison of manual therapy and control group.

Figure 4. Forest plot on pain intensity. Lo ́ez-de-Uralde-Villanueva, et al., 2020(a): manual therapy; Lóez-de- 
Uralde-Villanueva, et al., 2020(b): manual therapy plus therapeutic patient education based on a biobehavioral approach; 
Lo ́ez-de-Uralde-Villanueva, et al., 2020(c): manual therapy, therapeutic patient education based on a biobehavioral 
approach, therapeutic exercise; MartíSalvador, et al., 2018(a): before and after comparison of manual therapy; 
MartíSalvador, et al., 2018(b): comparison of manual therapy and control group; Zafereo, et al. 2018(a): before and after 
comparison of manual therapy; Zafereo, et al. 2018(b): comparison of manual therapy and control group.
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control group (Figure 4; 1.2.2). The analysis, conducted 
using a random-effects model, revealed a significant 
improvement in pain catastrophizing following manual 
therapy (SMD＝－1.02, 95% CI: －1.87 to －0.17, 
heterogeneity (＝67.59, df＝6, I2＝91%), and overall 
effect (Z＝2.35, p＝0.02)). Subgroup analysis showed 
no significant improvement before or after manual 
treatment (SMD＝－1.19, 95% CI: －2.39 to 0.01, 
heterogeneity (＝54.93, df＝4, I2＝93%), and overall 
effect (Z＝1.95, p＝0.05)), and no significant 
improvement was observed when compared with the 
control group (SMD＝－0.63, 95% CI: －1.96 to 0.71, 
heterogeneity (＝10.68, df＝1, I2＝91%), and overall 
effect (Z＝0.92, p＝0.36)).

Discussion

Chronic pain is a common and debilitating condition 
that has a significant impact on the lives of individuals 
affected by it [20]. Pain catastrophizing, characterized 
by an exaggerated negative perception of pain and its 
consequences, is recognized as a crucial psychological 
factor contributing to the experience of chronic pain 
[21, 22]. The objective of this systematic review and 
meta-analysis was to investigate the effects of manual 
therapy on pain catastrophizing in individuals with 
chronic pain.

The findings of this study suggest that manual 
therapy has a notable effect in reducing pain catastrophizing 
in chronic pain conditions. The forest plot analysis 
demonstrates a clear improvement in pain catastrophizing 
before and after manual therapy (SMD＝－0.97, 95% 
CI: －1.25 to －0.58) (Figure 3; 1.1.1). This indicates 
that manual therapy interventions effectively decrease 
the negative appraisal of pain and its consequences, 
leading to a more adaptive cognitive response to pain 
among individuals with chronic pain.

However, when comparing the manual therapy group 
with the control group, no significant improvement in 
pain catastrophizing was observed (SMD＝－0.77, 
95% CI: －1.67 to 0.12) (Figure 3; 1.1.2). Several 
factors could potentially contribute to this result. First, 
the heterogeneity among the included studies, including 
variations in the techniques and areas of manual 
therapy application, may have influenced the overall 

effect. Second, the control groups in the studies might 
have received other interventions or treatments that 
could have affected their pain catastrophizing scores. 
Additionally, the limited number of studies included in 
the analysis might have reduced the statistical power 
to detect significant differences between the manual 
therapy and control groups.

The results of this review indicate that manual 
therapy interventions have a positive impact on reducing 
pain catastrophizing in individuals. This finding aligns 
with the understanding that manual therapy can 
provide physical benefits, such as pain reduction and 
improved function, which may contribute to a more 
positive perception of pain and its consequences [13, 
23, 24]. Furthermore, the hands-on nature of manual 
therapy may also have a therapeutic effect on 
psychological aspects, including pain catastrophizing, 
by promoting relaxation, reducing stress, and 
enhancing the therapeutic relationship between the 
therapist and the patient [25-27].

It is important to note that the effectiveness of 
manual therapy in reducing pain catastrophizing, as 
observed in this review, does not imply that manual 
therapy should be used as a standalone treatment for 
chronic pain. Instead, it should be considered as part 
of a multimodal approach that incorporates comprehensive 
pain management strategies, such as exercise, 
education, and psychological interventions [28-30].

This review has several limitations. Firstly, the 
number of studies included was relatively small, which 
limits the generalizability of the findings. Further 
research with larger sample sizes is necessary to 
provide more robust evidence. Secondly, there was 
heterogeneity in the interventions and outcome 
measures employed across the included studies, which 
may have influenced the results. Future studies should 
strive for greater consistency in the application of 
manual therapy techniques and utilize standardized 
outcome measures to allow for more accurate 
comparisons and meta-analyses.

Conclusion

In this systematic review and meta-analysis, compelling 
evidence is presented to support the efficacy of manual 
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therapy in alleviating pain catastrophizing among 
individuals suffering from chronic pain conditions. The 
results demonstrate a noteworthy reduction in pain 
catastrophizing following manual therapy interventions. 
However, the considerable diversity observed among 
the studies included and the limited quantity of 
research conducted emphasize the necessity for further 
investigation to validate these findings and determine 
the most effective techniques and treatment parameters. 
Manual therapy emerges as a valuable component 
within comprehensive pain management strategies, 
effectively addressing the physical and psychological 
dimensions of chronic pain.
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