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   ABSTRACT 

 
Background: Neck pain is a musculoskeletal disorder that occurs in the neck due to various 
factors such as incorrect ergonomic position when carrying out an activity. One intervention that 
can be carried out to improve the function of neck pain sufferers is by providing manual therapy. 
This study aims to determine the effectiveness of manual therapy for functional use in patients with 
neck pain. 
Subjects and Method: This was a meta-analysis study using PICO as follows, P=Patients with 
neck pain, I=manual therapy, C=non-manual therapy, O=functional improvement. The articles 
used in this research were obtained from several databases such as Google Scholar, NCBI, PubMed, 
Springer Link, Science Direct. The keywords used are "Randomized control trial" AND "neck pain" 
OR "cervical pain" OR "Cervicalgia" Upper cervical pain" AND "manual therapy" OR "Manipulation 
treatment" OR "thoracic manipulation in neck pain" OR "Cervical spine manipulation” OR “Passive 
therapy” OR “Ostheopathic” OR “neck pain rehabilitation” AND “Disability” OR “Functional” OR 
“Neck pain disability index”. The articles included in this research are full text articles with the 
study design used being a Randomized Controlled Trial. The full text review application uses 
PRISMA flow diagrams. 
Results: A total of 8 articles that have been analyzed come from Spain, the Netherlands, Minen-
sota, Canada, Australia and Turkey. This study shows that there is an effect on neck pain sufferers 
who are given manual therapy intervention - 0.08 units of influence compared to non-manual 
therapy, this effect is not statistically significant on function and this effect has a statistically 
significant effect (SMD = - 0.08; CI 95% CI= -0.35 to 0.20; p= 0.590). 
Conclusion: The manual therapy has an impact on mobile range of motion of the joint in neck 
pain patients compared to those without manual therapy.  
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BACKGROUND 

Humans are increasingly carrying out acti-

vities to meet their needs. Physical, mental, 

spiritual and social and cultural needs such 

as working, exercising, going to school, 

worshiping, doing social activities and many 

more (Haryatno and Kuntono, 2016). The 

use of technology that requires humans to 

work using machines such as computers and 

gadgets. One of the consequences of this 

habit is Musculoskeletal disorders. This can 

affect the structural and functional aspects 

of the human body, structurally in hard 

tissue and soft tissue such as the spine, 

joints, muscles and ligaments (Ghodrati et 

al., 2017). This disorder is like neck pain. As 

stated in QS. Al-maidah verse 3 "Indeed, 

Allah has sent down diseases along with 

their medicine, and He has made every 

disease have a cure, so seek treatment, but 

do not seek treatment that is haram." From 

this verse, there is a cure for all diseases that 

come down in this world. 

Neck pain is a common Musculo-

skeletal pain experienced by two thirds of 

the population at some point in life 

(Hasnah, Irianto and Sri, 2019). Surveys 

show that there were 1.6 billion worldwide 

in 2010, an increase from 670 million in 

2008. In 2012, neck pain had an impact on 

work absenteeism among 25.5 million 

Americans, who missed an average of 11.4 

days of work. (Kazeminasab et al., 2022). In 

2017, the global prevalence based on age 

standards and the incidence rate of neck 

pain were 3551.1 and 806.6 per 100,000, 

respectively (Safiri et al., 2020). This has a 

huge economic burden due to neck pain and 

affects productivity and work-related 

problems (Kazeminasab et al., 2022). 

The increased risk of neck pain is 

caused by incorrect working posture. The 

percentage results from research on staff 

with a sitting posture show that Musculo-

skeletal disorders are most often expe-

rienced in the neck with a percentage of 

61.5% of incidents in the back, 59.6% and 

57.6% in the waist. This occurs greatly influ-

enced by factors such as work duration, 

workload, unergonomic positions and 

muscle tension which results in neck pain 

(Motimath and Ahammed, 2017; Putra and 

Pristianto, 2023). The main factor in 

workers is the duration of work accom-

panied by a hunched sitting position at work 

which causes neck pain (Genebra et al., 

2017).  

Determining the effect of neck pain 

on each individual is something that affects 

the individual's performance in daily acti-

vities. The implications of neck pain itself 

are caused by factors such as injury, work 

factors and non-work factors (Kudsi, 2015). 

Neck pain causes reduced muscle use which 

has an impact on reducing repetitive move-

ments in the upper body because it has the 

potential to trigger pain. This affects an indi-

vidual's posture due to muscle fatigue, 

muscle speed, muscle output, and ability to 

complete repetitive movements (Constand 

and MacDermid, 2013). 

One intervention that is usually 

applied is manual therapy. In its therapy, 

physiotherapy offers 'manual therapy', with 

the aim of increasing joint movement in the 

spine and restoring range of motion (Verha-

gen, 2021). Manual therapy is a category of 

generic therapy that includes a variety of 

procedures directed at Musculoskeletal 

structures in the treatment of mechanical 

pain. This therapy involves joint movement 

and therapy that does not involve joint 

movement, these two subcategories are the 

main categories of manual therapy (Hum-

phreys, 2016). In research conducted by 

Humphreys 2016, the results showed that 

manipulation was effective in treating neck 

pain. The effect of manual therapy given in 

resolving musculoskeletal pain such as neck 

pain has varying results or effects ranging 
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from small, medium, large or failure 

(Bialosky et al., 2018). Despite variability in 

reported results, a number of current 

clinical guidelines positively support manual 

therapy in the treatment of neck pain. 

Based on the background description 

that has been explained, comprehensive 

research is needed from various primary 

studies regarding the effectiveness of 

manual therapy on function in neck pain 

patients systematically and through a meta-

analysis approach. Based on the population 

and large impact, the researchers analyzed 

with the aim of investigating relevant studies 

in assessing the effectiveness or influence of 

manual therapy on the function of neck pain 

patients. 

Data obtained from many studies will 

be analyzed using systematic reviews and 

meta-analysis by synthesizing the results of 

studies conducted to reduce bias. 

 

SUBJECTS AND METHOD 

1. Study Design 

This was a systematic review and meta-

analysis. Several databases used to search 

for this research article are Google Scholar, 

NCBI, PubMed, Springer Link, Science 

Direct. To search for this research article 

the keywords used are: "Randomized con-

trol trial" AND "neck pain" OR "cervical 

pain" OR “Cervicalgia upper cervical pain" 

AND "manual therapy" OR "Manipulation 

treatment" OR "thoracic manipulation in 

neck pain” OR “Cervical spine manipula-

tion” OR “Passive therapy” OR Ostheo-

pathic OR “neck pain rehabilitation” AND 

Disability OR Functional” OR “Neck Pain 

Disability Index”. 

2. Inclusion Criteria  

The article design used in this research is a 

full text article using a Randomized 

Controlled Trial (RCT) study. The subjects 

of this research were patients with neck 

pain aged 18-70 years. The interventions in 

the selected articles are based on functional 

therapy manuals for neck pain patients . 

3. Exclusion Criteria 

The exclusion criteria for the articles used 

were articles that were not in English, 

research designs other than RCTs, articles 

not full text, articles published after 2000. 

4. Study Variables 

The dependent variable is functional or 

disability. The independent variable is 

manual therapy. 

5. Operational Definition of Variables 

Researchers search for articles by consider-

ing the relevance criteria determined by the 

PICO model. The population in this study 

were patients with neck pain, the interven-

tion used was manual therapy, the outcome 

in this study was functional improvement 

with the Neck Disability Index. 

Manual therapy is a completely 

passive intervention carried out to assist in 

rehabilitation and recovery. Instrument: 

therapy manual with categorical measure-

ment scale. 

Functional or quality of life is an 

assessment of subjective physical and 

mental health, which is greatly influenced 

by the values and culture of the surround-

ing environment as well as the economic 

aspects of each individual. Instrument: 

questionnaire with categorical measure-

ment scale. 

6. Study Instrument 

Reports of studies that have been identi-

fied, then each study is assessed based on 

eligibility criteria. Results are strongly 

influenced by the quality and design of the 

studies analyzed in the meta-analysis. The 

quality assessment system in this research 

uses critical appraisal tools randomized 

controlled trials (RCT) published by CEBM 

University of Oxford 2014. 

a. Does the research address the focused 

statement/problem clearly? 



Reyhana et al./ Effectiveness of Manual Therapy on Function in Neck Pain Patients 
 

www.theijmed.com  250 

b. Is the Randomized Controlled Trial 

research method suitable for answering 

the research questions? 

c. Were there enough subjects in the study 

to determine that the findings did not 

occur by chance? 

d. Are subjects randomly allocated to expe-

rimental and control groups? If not, 

could this introduce bias? 

e. Are inclusion/exclusion criteria used? 

f. Were the two groups comparable at the 

start of the study? 

g. Are objective and unbiased outcome 

criteria used? 

h. Are objective and validated measure-

ment methods used to measure the 

results? If not, were the results assessed 

by someone blind to group assignment 

(i.e. were assessments blinded)? 

i. Is effect size practically relevant? 

j. How precise is the effect estimate? Is 

there a confidence interval? 

k. Could there be confounding factors that 

have not been taken into account? 

l. Can the results be applied to your 

research? 

7. Data analysis 

Data processing was processed using 

Review Manager (RevMan 5.3) to conduct a 

systematic review on functional neck pain. 

Next, calculate the mean difference in the 

NDI (Neck Disability Index) functional 

score in determining the research model 

which is combined to form the final results 

of the meta-analysis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. PRISMA flow diagram 

Articles identified through 

database searches (n= 1,451) 
Delete duplicate data (n= 21) 

Filtered articles 

(n= 1,430) 

 

Articles excluded (n= 1,380) 

Irrelevant title = 1,373 

Not full text = 7 

Complete articles deemed 

eligible (n= 50) 

Full articles excluded with reasons (n= 33) 

Inappropriate outcome = 10 

The article does not include a mean SD = 7 

Articles included in the 

qualitative synthesis (n= 19) 

Articles included in the 

systematic review and meta-

analysis (n= 8) 
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Table 1. Study quality assessment based on Critical Appraisal Tools Randomized Controlled Trial (RCT) published by CEBM 

University of Oxford 2014 

 
Questions of Checklist 

Publication (Author and Year) 
(Bernal-Utrera 

et al., 2020) 
(Rodríguez-Sanz 

et al., 2020) 
(Westaway, 

2003) 
(Groeneweg et 

al., 2017) 
(Evans et 
al., 2012) 

(Martel et 
al., 2011) 

(Leaver et 
al., 2010) 

(Corum et 
al., 2021) 

Does this research address a 
clear research focus? 

1 1 1 1 1 1 1 1 

Is the Randomized Controlled 
Trial research method suitable 
for answering the research 
questions? 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

Were there enough subjects in 
the study to determine that 
the findings did not occur by 
chance? 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

Are subjects randomly 
allocated to experimental and 
control groups? If not, could 
this introduce bias? 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

Are inclusion/exclusion 
criteria used? 

1 1 1 1 1 1 1 1 

Were the two groups compa-
rable at the start of the study? 

0 1 1 1 1 1 1 1 

Are objective and unbiased 
outcome criteria used? 

1 1 1 1 1 1 1 0 

Are objective and validated 
measurement methods used 
to measure the results? If not, 
were the results assessed by 
someone blind to group 
assignment (i.e. were assess-
ments blinded)? 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 

 
1 
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Questions of Checklist 

Publication (Author and Year) 
(Bernal-Utrera 

et al., 2020) 
(Rodríguez-Sanz 

et al., 2020) 
(Westaway, 

2003) 
(Groeneweg et 

al., 2017) 
(Evans et 
al., 2012) 

(Martel et 
al., 2011) 

(Leaver et 
al., 2010) 

(Corum et 
al., 2021) 

Is effect size practically 
relevant? 

1 1 1 0 0 1 0 0 

How precise is the effect 
estimate? Is there a 
confidence interval? 

1 1 1 1 1 1 1 1 

Could there be confounding 
factors that have not been 
taken into account? 

0 0 0 0 0 0 0 0 

Can the results be applied to 
your research? 

1 1 1 1 1 1 1 1 

Score 10 11 11 10 10 11 10 9 
*The question in item number 11 was given a score of 0 because it was given a positive value 
 
Effectiveness of manual therapy on function in neck pain patients 
8 articles prove the effectiveness of manual therapy intervention on function in neck pain patients 

Table 2. Description of primary studies included in the primary studies meta-analysis 

Author 
(Year) 

Country 
Study 

Design 

Sample 
P 

(Population) 

I 
(Inter-

vention) 

C 
(Compa-

rison) 

O 
(Outcome) 

Nilai 

Total Inter-
vention 

Mean SD 

(Bernal-
Utrera et al., 
2020) 

Spain Randomized 
Controlled 
Trial 

26 23 69 individuals with non 
specific neck pain. with 
ages 18-50 years 

Manual 
Therapy  

Exercise 
therapy 

Functional 

11.23 8.42 

(Rodríguez-
Sanz et al., 
2020) 

Spain Randomized 
Controlled 
Trial 

58 29 Patients aged over 18 
years with chronic neck 
pain, 17 men and 41 
women. 

Manual 

Therapy  

Exercise Functional 

6.25 5.96 

(Westaway, 
2003) 

Netherland Randomized 
Controlled 
Trial 

119 60 Patients aged 18-70 
years with non-specific 
neck pain 

Manual 

Therapy  

Physical 
therapy 
active 

Functional 7.8 7.0 
 

www.theijmed.com 
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Author 
(Year) 

Country 
Study 

Design 

Sample 
P 

(Population) 

I 
(Inter-

vention) 

C 
(Compa-

rison) 

O 
(Outcome) 

Nilai 

Total Inter-
vention 

Mean SD 

exersice 
(Groeneweg 
et al., 2017) 

Netherland Randomized 
Controlled 
Trial 

181 90 Neck pain patients with 
an age range of 18-70 
years 

Manual 

Therapy  

Physical 
therapy 
exercise 

Functional 6.8 5.7 
 

(Evans et 
al., 2012) 

Minnesota Randomized 
Controlled 
Trial 

177 90 Patients with the main 
complaint of 
mechanical and non-
specific neck pain aged 
18-65 years 

Manual 
Therapy and 
exercise 
therapy 

Low-dose 
home 
exercise 

Functional 19.3 10.9 

 

(Martel et 
al., 2011) 

Canada Randomized 
Controlled 
Trial 

65 36 Patients with non-
specific chronic neck 
pain for more than 2 
weeks, men and women 
aged 18-70 years 

Spinal 
manipulation 

No 
intervention 

Functional 13.7 12.1 

 

(Leaver et 
al., 2010) 

Australia Randomized 
Controlled 
Trial 

177 89 Patients with non-
specific neck pain lasting 
less than 3 months range 
in age from 18-70 years 
and are suitable for 
manipulation treatment. 

Neck 
manipulation/ 
manual 
therapy 

Neck 
mobilizatio
n 

Functional 6.8 6.2 

 

(Corum et 
al., 2021) 

Turkey Randomized 
Controlled 
Trial 

39 15 Patients with complaints 
of neck pain and TTH 
ranged in age from 19-48 
years 

Cervical spinal 
manipulation 

Exercise Functional 6.7 5.8 

 

*Variables included in the meta-analysis

www.theijmed.com  
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RESULTS 

Figure 1 shows the process of searching a 

journal database to find articles. There were 

1,451 articles identified from the database. 

After the process of eliminating duplicate 

articles, 1,430 articles were accepted, 50 of 

which met the research requirements, 

resulting in 8 articles being included in the 

synthesis and meta-analysis study. 

There were 8 articles from 4 conti-

nents, namely America, Europe, Australia 

and Asia. 2 studies from the American Con-

tinent, 4 studies from the European Conti-

nent, 1 study from the Australian Continent 

and 1 study from the Asian Continent. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Map of the functional effectiveness 

of manual therapy in neck pain patients 

 

1. Forest Flot 

 

Figure 3. Forest Plot of the effectiveness of manual  

therapy for functional use in neck pain sufferers. 

 

4 studies in 

Europe 
1 study in 

Asia 

2 studies in America 
(Canada and 

Minnesota) 

1 study in 

Australia 
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Based on the results of the forest plot 

(figure 3), it shows that manual therapy -

0.08 units has an effect on function in neck 

pain sufferers compared to non-manual 

therapy and is not statistically significant, 

the effect is statistically significant, and this 

effect is statistically significant (SMD= -

0.08; CI 95% CI=-0.35 to 0.20; p=0.590 

>0.001). Heterogeneity of estimates bet-

ween studies in this meta-analysis is high 

with I²= 72%, thus the synthesis of 

estimates of the overall effect of primary 

studies was carried out using a random 

effects model approach. 

 

2. Funnel Plot  

 

Figure 4. Funnel plot of the effectiveness of manual  

therapy for functional use in neck pain sufferers. 

 

The funnel plot (Figure 4) shows that 

there is potential for publish bias which is 

characterized by asymmetry between the 

left plot and the right plot. in the right plot 

it is 5 while in the left plot it is 3. Public-

ation bias reduces the true effect because 

the direction of bias is to the right of the 

zero vertical line, as opposed to the dia-

mond mean in the effect estimate, which is 

to the left of the zero vertical line (under-

estimate). 

 

DISCUSSION 

This research study is a systematic and 

meta-analysis that discusses the theme of 

the effectiveness of manual therapy on 

function in neck pain patients. Research 

that discusses improving functional manual 

therapy interventions for neck pain suffe-

rers is important to discuss because this 

problem is a problem that often occurs in 

various countries. Both developed and 

developing countries. 

Manual-based interventions to 

improve functionality were processed using 

RevMan 5.3 with the continuous method. 

This method was used to analyze the effect 

size or standardized mean difference in 

bivariate data for two groups which had 

been controlled for confounding factors by 

randomization. 
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Forest results showed that neck pain 

sufferers who received manual therapy 

intervention had -0.08 units of influence on 

the function of neck pain sufferers comp-

ared to non-manual therapy (SMD= -0.08; 

95% CI= -0.35 to 0.20; p= 0.590) and sta-

tistically there was no significant. Heteroge-

neity of research data shows I2=72% so the 

distribution is said to be heterogeneous 

(random effect model). 

Corum et al. (2021) giving manual 

therapy showed improvement in neck pain. 

NDI scores were found to be statistically 

different from baseline measurements in 

the manipulation group (Mean= 6.7; SD= 

5.8 Vs. Mean= 19.1; SD= 5.8) with changes 

in NDI scores (p<0.001) and at the third 

month of follow-up (p=0.007). The statis-

tically significant improvements shown in 

the manual therapy group on all criteria 

indicated good results. This is because the 

reduction in pain has an impact on the level 

of disability or functional scale in sufferers 

of neck pain accompanied by TTH. That 

this manipulation provides pain modula-

tion in the trigeminal area by reducing 

nociceptive input to the TCC and specific 

neurophysiological responses in the upper 

spinal segments. 

Leaver et al. (2010) found that 

manual therapy intervention to neck pain 

sufferers did not result in faster functional 

recovery in new neck pain compared to 

mobilization (Mean= 5.3; SD= 6.2 Vs. 

Mean= 5.5; SD= 6.6) in the manual group, 

P = 0.866 but in recovery from neck pain, 

participants experienced faster recovery 

with manual therapy intervention com-

pared with mobilization (HR= 9.8; 95% CI= 

66 to 1.46; p= 0.909). This is reported to be 

non-specific neck pain that is persistent 

and often recurrent. These findings suggest 

that there is reason for practitioners and 

patients to reevaluate the use of manual 

therapy for patients with new onset neck 

pain. 

Martel et al. (2011) providing manual 

therapy intervention or spinal manipulation 

did not provide a significant effect (Mean= 

21.5; SD= 14.0; Mean= 13.7; SD= 12.1) but 

the combination of providing spinal mani-

pulation with other interventions provided 

a significant effect on improving function in 

neck pain sufferers, This is proven by the 

results of primary and secondary measure-

ment scores, one of which is the functional 

score on the Neck Disability Index. The lack 

of specific treatment effects is discussed in 

relation to placebo and patient-provider 

interactions in therapy manuals. 

Groeneweg et al. (2017) providing 

manual therapy intervention to patients 

with complaints of neck pain did not find 

any statistically significant overall differen-

ces in both primary and secondary out-

comes, the results of providing intervention 

for 7 weeks and 1 year did not show signi-

ficant results statistically and also clinically. 

The results are (Mean= 12.5; SD= 6.8 Vs. 

Mean= 11.7; SD= 5.4, p= 0.26) with a 

regression coefficient (95% CI= -0.82 (-2.25 

to 0.61). However, it is assumed that 

manual therapy (MTU) intervention is 

more effective based on the theoretical 

principles of chain mobilization and func-

tion in the joints of the spine, and extre-

mities related movements and bones and 

movement patterns, but it is not confirmed 

compared to standard Physical Therapy 

(PT) treatments. 

Westaway (2003) showed a functional 

increase in the group given manual therapy 

intervention. Within a period of 7 weeks the 

success rate in manual therapy was higher 

(68.3%) compared to the physical therapy 

group (50.8%). On the NDI functional scale 

the average increase over 7 weeks (Mean= 

7.8; SD= 7.0 Vs. Mean= 6.0; SD= 7.0). 

Even though on a functional scale it 
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provides a small improvement, manual 

therapy is a more effective intervention 

compared to other interventions. The mag-

nitude of the difference between manual 

therapy and physical therapy, as well as 

between manual therapy and follow-up 

care, is most pronounced in terms of per-

ceived recovery. Because perceived recovery 

incorporates other outcomes, such as pain, 

disability and patient satisfaction, it may be 

the most responsive outcome measure. 

Rodríguez-Sanz et al. (2020) found a 

significant increase on the functional scale 

using the neck disability index (p<0.01). 

Providing intervention in the form of 

manual therapy combined with exercise for 

a period of 6 months gave a significant 

increase in the functional scale (Mean= 

4.76; SD= 5.96 Vs. Mean= 13.10; SD= 8.58; 

p<0.001 compared to short and medium 

term exercise. 

Evans et al. (2012) the intervention in 

the form of manual therapy combined with 

exercise therapy provided a significant 

improvement in pain in neck pain patients, 

especially at week 12, a significant 

difference was recorded in this group 

compared to the group with HE (low- dose 

home exercise) (p≤0.001). The reduction in 

disability or functional improvement was 

greater than the other groups (P=0.001) 

from the mean value on the functional scale 

(Mean= 18.0; SD= 11.3 Vs. Mean= 19.3; 

SD= 10.9). However, in this study, manual 

therapy combined with exercise therapy 

would have much better benefits. Because 

the supervised HE group did not have a 

significant effect in terms of patient-

assessed outcomes, if it was added to 

manual therapy it would provide little 

additional benefit if added to supervised 

exercise in patients with neck pain. 

Bernal-Utrera et al. (2020) in the 

intervention or experimental group, which 

was measured using a measurement scale, 

providing interventions measured using the 

NDI scale, both short and medium term, 

obtained a clinical improvement in the 

results of NDI measurements in the manual 

therapy group. In the intervention analysis 

Statistically, each group did not have a 

significant difference, including the manual 

group (Mean= 27.32; SD= 8.80 Vs. Mean= 

29.90; SD= 14.6, p= 0.001) from week 1 of 

intervention to week 12. The manual group 

provided a decrease in pain perception 

before exercise therapy and exercise 

therapy were given. improve neck function 

before manual therapy is given. 
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