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Abstract: Using a structured approach and expert consensus, we developed an evidence-based
guideline on the treatment and prevention of non-specific back pain in children and adolescents. A
comprehensive and systematic literature search identified relevant guidelines and studies. Based on
the findings of this literature search, recommendations on treatment and prevention were formulated
and voted on by experts in a structured consensus-building process. Physical therapy (particularly
physical activity) and psychotherapy (particularly cognitive behavioral therapy) are recommended
for treating pediatric non-specific back pain. Intensive interdisciplinary treatment programs should
be provided for chronic and severe pain. Drug therapy should not be applied in children and
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adolescents. Further research on non-specific back pain in childhood and adolescence is strongly
needed to reduce the imbalance between the high burden of non-specific back pain in childhood and
adolescence and the low research activity in this field.

Keywords: guideline; back pain; treatment; prevention; children; adolescents; evidence-based

1. Introduction

As the leading cause of years lived with disability since 1990, low back pain represents
a global health problem [1,2]. Even in children and adolescents, pain in the back is a
serious health concern with a monthly prevalence of about 20%, increasing with age up
to 18 years, to a lifetime prevalence of approximately 40% [3]. A recent large international
study further revealed an increasing trend in the prevalence of chronic back pain in ado-
lescents over the last two decades [4]. Between 12% and 20% of affected children and
adolescents visit a health care professional for their back pain [5–8] and approximately 30%
take pain medication [5,9]. The burden on the health care system and society is further
increased as back pain in adolescence is a risk factor for adult low back pain [10], which is
responsible for a considerable amount of work absenteeism [11]. The individual burden
in childhood and adolescence includes restrictions in school and leisure activities and
poor well-being [6,9,12–14]. Effective evidence-based treatment and prevention is urgently
needed for this global health problem.

Mostly, in adolescence, there is no specific underlying condition causing the complaint,
i.e., the back pain is non-specific [15]. There are several diagnostic measures (e.g., X-ray,
magnetic resonance imaging) and risk factors (e.g., age, sex, psychosocial factors) that help
isolate a specific cause of the back pain or assess whether the back pain is non-specific (see
Frosch et al. in this special issue for a diagnostic algorithm). In the case of non-specific
back pain, there are a variety of treatment options, such as massages, manual therapy,
acupuncture or medication [16]. While evidence-based guidelines exist for adults [16,17], to
date, there is no comprehensive evidence-based guideline for the treatment of non-specific
back pain for children and adolescents. Such a guideline would be beneficial for health
professionals, parents and affected youth to select the best available treatment.

Therefore, we developed an evidence-based guideline for back pain specifically in
children and adolescents with the participation of all relevant German expert associations.
This guideline provides information about the causes of specific back pain, risk factors for
non-specific back pain and a diagnostic algorithm to differentiate specific from non-specific
back pain (see Frosch et al. in this special issue). Furthermore, it includes evidence-based
recommendations for different types of treatment and preventing pediatric back pain.
These treatment recommendations reported here address both the early course of non-
specific back pain and the persistent and chronic course of the condition in childhood
and adolescence.

2. Materials and Methods

The guideline was developed based on the regulations of the Arbeitsgemeinschaft der
Wissenschaftlichen Medizinischen Fachgesellschaften (AWMF (Association of Scientific
Medical Societies in Germany); [18]). This contained a constituting meeting, a systematic
literature search, an interdisciplinary structured consensus building and an external review.

2.1. Constituting Meeting

The guideline-working group consisted of representatives of 14 professional societies,
organizations and patient representatives. In a constituting meeting held in April 2018,
these representatives determined relevant topics and questions, the methodical approach
to the systematic search and the appraisal of the quality of evidence. Working groups were
established for the different topics.
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2.2. Systematic Literature Search

The systematic literature search comprised two parts. First, existing guidelines on
back pain in children and adolescents were searched in the relevant guideline databases
(AWMF, Ärztliches Zentrum für Qualität in der Medizin (ÄZQ (German Agency for Quality
in Medicine)), Guidelines International Network (GIN), National Institute for Health and
Care Excellence (NICE), Scottish Intercollegiate Guidelines Network (SIGN), National
Guidelines Clearinghouse (NGC)) on 6 February 2018 and again on 13 January 2021 due
to the long processing period. Search terms were variations of “back pain” and “children
and adolescents”. Eight guidelines were identified (see Supplementary Table S1), none of
which met the rigorous standard needed for this guideline. Thus, our recommendations do
not consider existing guidelines.

Second, on 18 April 2018, a systematic literature search was conducted in Medline,
Central and Scopus. All databases were searched since their inception. Due to the limited
number of comprehensive systematic reviews, individual studies on back pain in children
and adolescents were screened as well and assigned to the different topics of the guideline.
Search terms were combinations of variations of “back pain” and “children and adolescents”
(see Supplementary Table S2 for search strategy). Again, due to the long processing period,
on 28 January 2021 the literature search of treatment studies was updated. This update
included a search in Medline of the original search terms that was limited to randomized
controlled trials (RCT) and systematic reviews. Original articles, systematic reviews and
meta-analyses published in English or German were included if they investigated back pain
in children and adolescents between the ages of 3 and 18 years. Regarding treatment, only
studies on non-specific back pain were included. All titles and abstracts were screened for
these inclusion criteria. For potentially relevant articles, or when inclusion/exclusion could
not be determined from the title or abstract, full texts were assessed. All titles, abstracts and
full texts were screened by one person. Approximately 20% of the records were additionally
screened by the first author (M.F.). The quality of the included articles was assessed with the
Oxford Centre for Evidence-Based Medicine 2011 Levels of Evidence (OCEBM2011; [19]).
Only studies with evidence levels 1 or 2 were included for further analyses. For treatment
studies, risk of bias was assessed with A Measurement Tool to Assess Systematic Reviews
(AMSTAR 2; [20]; systematic reviews), the Cochrane Risk of Bias Tool ([21]; RCTs) or
the four-item checklist by Ballard & Montgomery ([22]; systematic review of systematic
reviews). For included studies, relevant data were extracted according to the regulations of
the AWMF [18]. For treatment studies, this included information on study type, population,
interventions, outcomes, results, as well as strengths and weaknesses of the study.

Some treatments had no associated articles. Therefore, the guideline-working group
opted to conduct a search for indirect evidence on treatment of general chronic pain in
children and adolescents. The working group explicitly decided against the use of indirect
evidence from adult back pain treatment because of substantial differences in the treatment
of adults versus children/adolescents. This search for indirect evidence was conducted
on 28 January 2021 and included the original search terms for children and adolescents
as well as “chronic pain”. Results of this additional search were limited to systematic
reviews and processed as described above. Figure 1 displays the results of the systematic
literature searches.



Children 2022, 9, 417 4 of 11Children 2022, 9, x FOR PEER REVIEW 4 of 12 
 

 

 

Figure 1. Flowchart. RCT = randomized controlled trial; SR = systematic review; LoE = level of evi-

dence. 

2.3. Consensus Building 

Based on the results of the literature search, the respective working group formulated 

statements and recommendations for each topic. In March 2021, a Delphi round was com-

pleted to vote on the first draft of these statements and recommendations. Participants 

could approve a statement/recommendation or propose an amendment. 

A final online consensus conference was held on 15 and 22 April 2021. Statements 

and recommendations that were not fully approved with 100% consensus in the Delphi 

round were discussed, reformulated if necessary, and again voted on. The whole guide-

line-working group participated in the Delphi round and the consensus conference. Each 

participating society or organization could only vote once, even if there were two repre-

sentatives. 

All members of the guideline-working group reported potential conflicts of interest. 

In cases where a conflict of interest was evident, the respective member abstained from 

voting on the relevant topic. 

Based on the regulations of the AWMF [18], the strength of a recommendation could 

be classified as a “strong recommendation” (A), “recommendation” (B), or “open recom-

mendation” (0). If evidence was missing, recommendations were based on expert consen-

sus. 

2.4. External Review 

The final draft of the guideline was consulted and finally endorsed by the board of 

every participating association. Additionally, the draft was available for four weeks on 

the website of the AWMF for public consultation. 

Figure 1. Flowchart. RCT = randomized controlled trial; SR = systematic review; LoE = level
of evidence.

2.3. Consensus Building

Based on the results of the literature search, the respective working group formulated
statements and recommendations for each topic. In March 2021, a Delphi round was
completed to vote on the first draft of these statements and recommendations. Participants
could approve a statement/recommendation or propose an amendment.

A final online consensus conference was held on 15 and 22 April 2021. Statements
and recommendations that were not fully approved with 100% consensus in the Del-
phi round were discussed, reformulated if necessary, and again voted on. The whole
guideline-working group participated in the Delphi round and the consensus confer-
ence. Each participating society or organization could only vote once, even if there were
two representatives.

All members of the guideline-working group reported potential conflicts of interest.
In cases where a conflict of interest was evident, the respective member abstained from
voting on the relevant topic.

Based on the regulations of the AWMF [18], the strength of a recommendation could be
classified as a “strong recommendation” (A), “recommendation” (B), or “open recommen-
dation” (0). If evidence was missing, recommendations were based on expert consensus.

2.4. External Review

The final draft of the guideline was consulted and finally endorsed by the board of
every participating association. Additionally, the draft was available for four weeks on the
website of the AWMF for public consultation.
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3. Results

Overall, 148 studies on non-specific back pain in childhood and adolescence were
included for this guideline. Of these, only seven studies concerned treatment methods.
Eight studies on general chronic pain in children and adolescents were added as indirect
evidence. Thus, this guideline includes eight studies on non-drug therapies, four studies
on drug therapy, two studies on interdisciplinary programs, two studies on prevention,
and no studies on invasive therapy.

Specific recommendations for different treatment methods are presented below. Ini-
tially, the guideline-working group discussed general recommendations regarding treat-
ment goals and the therapeutic process. As a result, expert consensus was 100% regarding
the maintenance or restoration of the following treatment goals for non-specific back pain
in children and adolescents:

a. Normal everyday activities
b. Physical activity and sports
c. School attendance
d. Social activities in leisure time

Figure 2 describes the finalized therapeutic process.

3.1. Physical Therapy and Physical Activity

Recommendation 1: We recommend that active physical therapy be provided to
children and adolescents with non-specific back pain. (A, level of evidence 2, consensus 100%).

Recommendation 2: We recommend that in physical therapy, children and adolescents
with non-specific back pain should be instructed to perform home exercise and physical
activity. Adherence should be regularly monitored and adjusted by physical therapists. (A,
expert consensus 100%).

In a systematic review of systematic reviews, two high quality reviews confirmed a
clinically meaningful positive effect of physical therapy in the treatment of non-specific
back pain in children and adolescents [3]. Only limited statements or recommendations
can be made about the exact physiotherapeutic method and duration of application. The
duration of treatment in these studies ranges from four to 12 weeks, with an average of
two applications per week. For many physical therapies, additional home exercise is an
essential component.

Recommendation 3: Regarding manual therapy, no specific recommendation for
non-specific back pain in childhood and adolescence can be provided due to inconsistent
evidence. (0, level of evidence 2, consensus 100%).

In a systematic review of systematic reviews, one systematic review with low method-
ological quality failed to demonstrate the effectiveness of manual therapy in the treatment
of non-specific back pain in children and adolescents [3]. Yet, another systematic review
of manual therapy concluded that manual therapy has a moderately positive impact on
non-specific back pain in adolescence [23]; of the four studies included, however, only one
RCT demonstrated that additional manual therapy reduced pain severity over the course
of one year compared with the control group with only exercise therapy [23]. In another
recent RCT of students with non-specific back pain, there were no differences between
students who received instructions for exercises plus manual therapy in comparison to the
control students given only exercise instructions [24]. Overall, due to contradictory results,
currently, no recommendation for manual therapy can be made.
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3.2. Psychotherapy

Recommendation 4: We endorse cognitive behavioral therapy (CBT) as the primary
treatment for children and adolescents with recurrent or chronic non-specific back pain. (B,
level of evidence 2, consensus 100%).

No study examines the effectiveness of psychotherapy for non-specific back pain in
children and adolescents. One Cochrane Review examined the effectiveness of cognitive
and behavioral treatments on pain intensity and pain-related disability in children and
adolescents with recurrent or chronic pain, including musculoskeletal pain [25]. Compared
with active treatment, waiting list, or standard care, this review found a positive effect of
cognitive and behavioral treatments on pain-related disability at follow-up (3 to 12 months
after treatment) and on pain intensity post-treatment [25]. Additionally, a significant post-
treatment reduction in anxiety symptoms but not in depressive symptoms was found [25].
Another meta-analysis found that psychological interventions reduced symptom load,
disability and school absence in children with functional somatic symptoms [26]. However,
only nine of the included 21 studies concerned chronic pain.

3.3. Drug Therapy

Recommendation 5: We advise against pharmacological treatment of recurrent or
chronic non-specific back pain in children and adolescents. (A, level of evidence 1–2,
consensus 100%).

No studies have examined the effectiveness of drug therapy for non-specific back
pain in children and adolescents. Additionally, for chronic non-cancer pain, the number
of RCTs is limited. No studies have examined the harms and efficacy of acetaminophen
(paracetamol) or opioids for this age group [27,28]. For nonsteroidal anti-inflammatory
drugs (NSAIDs), one review identified seven controlled trials involving only patients
with juvenile idiopathic arthritis [29]. An evidence-based assessment of risks and benefits
of NSAIDs was not possible due to insufficient data [29]. Another systematic review of
systematic reviews on co-analgesics for pain management in children and adolescents has
identified a limited number of RCTs that include amitriptyline, serotonin antagonists and
gabapentin [30]. In summary, there is no established evidence for the use of co-analgesics
for recurrent or chronic pain in children and adolescents [30].

3.4. Invasive Therapy

Recommendation 6: We advise against invasive treatment for recurrent or chronic
non-specific back pain in children and adolescents. (A, expert consensus 100%).

The systematic literature search did not reveal any studies on invasive therapy for
children and adolescents with non-specific back pain or general chronic pain. Thus, there
is neither support for its efficacy nor a benefit-risk assessment in this patient population.
To avoid treatment-induced adverse events or harm from invasive therapy, the guideline-
working group does not recommend invasive therapy in children and adolescents with
non-specific back pain.

3.5. Interdisciplinary Treatment Programs

Recommendation 7: We recommend that children and adolescents with recurrent and
chronic non-specific back pain, severe pain-related disability, and ineffective unimodal
treatment receive intensified interdisciplinary multimodal pain treatment. (A, level of
evidence 2, consensus 100%).

The systematic literature search found no studies examining the effectiveness of
interdisciplinary treatment programs for non-specific back pain in children and adolescents.
Two systematic reviews of chronic non-cancer pain together included nine RCTs [28,29].
The studies analyzed in these two reviews confirm that interdisciplinary multimodal
pain treatment improves pain intensity, pain-related disability, symptoms of anxiety and
depression and school attendance [31,32].
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3.6. Prevention

Recommendation 8: To prevent back pain in children and adolescents, we recommend
providing education and instructions for active exercise or encouraging regular physical
activity and endurance sports. (B, level of evidence 2, consensus 100%).

In a systematic review of systematic reviews, two high-quality reviews confirmed that
preventative interventions involving education and postural advice can improve back care
knowledge and may impact behavior [3]. Unfortunately, very few studies have examined
the effectiveness of preventative measures on pain prevalence. Two high-quality reviews
assessing pain prevalence suggest such effects are marginal at best [3]. However, a recent
large RCT demonstrated that a school-based intervention including education and active
exercise reduces the number of back pain episodes and the risk of new back pain [33]. A
large population-based study further confirmed that moderate physical activity (specifically
endurance sports) protects against non-specific back pain [34].

4. Discussion

This guideline aimed to provide evidence-based recommendations for the treatment
and prevention of non-specific back pain in children and adolescents. Physical therapy
(e.g., physical activity, home exercise) as well as psychotherapy—particularly CBT—is
recommended for treatments of non-specific pediatric back pain. Intensive interdisciplinary
treatment programs should be implemented for chronic non-specific back pain. Importantly,
this guideline recommends against using medication and invasive procedures to treat non-
specific pediatric back pain. Instead, education and physical activity are recommended to
prevent back pain in children and adolescents.

This guideline’s systematic literature review revealed a lack of high-quality research
on the treatment of non-specific back pain in children and adolescents. There are only a
limited number of systematic reviews, many of which have considerable methodological
problems [3]. The most comprehensive overview of systematic reviews is provided by
Kamper et al. [3], who conclude that, while highly prevalent and burdensome in children
and adolescents, non-specific back pain is underrepresented in the literature. Furthermore,
there is an imbalance between the large number of (non-pharmacological) therapy options
for non-specific pediatric back pain and the limited number of treatments for which effec-
tiveness has been studied. High-quality research on available treatment options is needed
to evaluate risks and benefits and to guide clinical practice. Guideline recommendations
can only be as good as the available evidence used to develop them.

The lack of high-quality research on the prevention of non-specific back pain in
children and adolescents is particularly alarming in light of its increasing prevalence
over the last years [4]. Due to the global burden of back pain, research efforts should
prioritize the prevention of back pain early in childhood and adolescence. Furthermore,
future prevention studies need to focus on relevant outcomes. The studies included in
this guideline mainly demonstrated that preventative measures can improve back care
knowledge [3]. However, improving knowledge does not automatically improve behavior.
Likewise, behavior changes may not directly reduce back pain episodes. Thus, future
studies should particularly investigate the impact of preventative measures on back pain
prevalence. A recent systematic review on school-based interventions confirmed that
the combination of exercise and education—as recommended in this guideline—reduces
back pain intensity, prevalence and frequency [35]. The importance of exercise is further
supported by two other recent systematic reviews that identify sedentary behavior and
being very low/high physically active as risk factors for low back pain in children and
adolescents [36,37].

None of the treatment recommendations in this guideline are based on the best quality
of evidence possible. Direct evidence for non-specific back pain in children and adolescents
is only available for physical therapy, manual therapy and prevention. However, these
studies only have an evidence level of two. Only the recommendations for drug therapy
include studies with an evidence level of one. However, these studies provide only indirect
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evidence referring to general chronic pain. Similarly, only indirect evidence with an
evidence level of two was available for important interventions, such as psychotherapy
and interdisciplinary treatment programs. Therefore, more research is needed on these
treatment domains, and results should be reported separately for different pain locations.
This would facilitate the use of research results for guidelines on a specific type of pain and
would greatly strengthen their evidence base.

While guidelines frequently serve to direct treatment planning in children and adoles-
cents, they are often first developed for adults or based solely on adult research [14]. While
understandable given the lack of evidence-based guidelines for this younger age group, our
guideline reveals the need for separate assessments and recommendations for adults and
children. There are two guidelines in Germany for non-specific low back pain for adults
that recommend the temporary use of opioids or NSAIDs [16,38]. Likewise, non-selective
NSAIDs and opioids are suggested for the treatment of low back pain in adults in a recent
international guideline [17]. The present guideline for children and adolescents advises
against the use of any drugs for non-specific back pain treatment. This recommendation
was made, because either existing studies did not confirm drug efficacy or because studies
were lacking that could reveal possible adverse events. Specific guidelines for children
and adolescents are urgently needed to avoid medically induced harm. At the very least,
sections for children and adolescents should be added to guidelines to point out differences
in pediatric treatment.

A strength of this guideline is its high methodological quality. This includes the
transparent handling of conflicts of interest, its structured approach to evidence collection,
and its clear procedure according to approved regulations [18]. Still, recommendations
are only as strong as the evidence guiding them. The evidence currently available is weak
overall. Furthermore, AWMF recommends that patient representatives be included in the
development of guidelines [18]. Despite great efforts to engage present or former patients,
they declined the opportunity. Possible reasons for this unwillingness to participate could
be the lack of a direct personal benefit or the expected significant time commitment. Ad-
ditionally, active participation in the guideline could have counteracted successful pain
therapy, namely diverting attention away from the pain. In the end, an adult patient
representative participated in the working group.

This guideline’s comprehensive approach and inclusion of specific back pain in di-
agnostics resulted in a large number of studies that required extensive screening and
processing. Future updates of this guideline will be less time-consuming as they will be
able to focus on individual sections instead of all historical literature.

The present guideline summarizes treatment recommendations for non-specific back
pain in children and adolescents. Although research for this age group is scarce, this
guideline provides recommendations based on the best available evidence. Physical activity
and CBT are recommended for pediatric back pain treatment, as well as interdisciplinary
treatment programs for chronic courses. In contrast to adult treatment, children and
adolescents should not receive medication. Future research on non-specific back pain in
childhood and adolescence is strongly needed.
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