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Abstract

Background
Traditional bone setters (TBSs) remain the first point of care for many fracture patients in Nigeria due to
affordability, accessibility, and cultural acceptability. However, the absence of standardized, competency-
based education contributes to inappropriate fracture management and preventable complications. The
development of an evidence-based training package is essential to improve practice and support
collaboration between traditional and orthodox healthcare systems. This study aimed to develop and
establish the content validity of an intervention training package for TBSs in Ondo State, Nigeria.

Methods
A methodological study was conducted as the first phase of a larger intervention study. The 8-module
training package was developed from literature review, findings from a needs assessment of 30 TBSs,
WHO guidelines on trauma and infection prevention, and principles of Social Cognitive Theory and Adult
Learning Theory. Content validity was established through review by 10 experts using the Content
Validity Index method.

Results
The final package comprised 8 competency-based modules. The Item-level Content Validity Index (I-CVI)
ranged from 0.80 to 1.00. The overall Scale-level Content Validity Index Average (S-CVI/Ave) was 0.92.

Conclusion
The intervention training package demonstrated excellent content validity and provides an evidence-
based educational resource for improving TBS knowledge and practice. The validated package can
support the design of future training programmes and the integration of TBSs into community-based
musculoskeletal care in Nigeria and similar low-resource settings.

1. Introduction
Musculoskeletal injuries constitute one of the leading causes of disability worldwide, particularly in low-
and middle-income countries where road traffic accidents, occupational injuries and falls continue to
increase. The World Health Organization estimates that millions of people sustain fractures annually,
with many requiring immediate immobilization, wound care and appropriate referral to specialist
orthopaedic services. In many developing countries, however, access to modern orthopaedic care
remains limited because of shortages of specialists, inadequate healthcare infrastructure, financial
barriers and geographical inaccessibility. Consequently, many injured patients seek treatment from
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Traditional Bone Setters (TBSs), who provide community-based fracture care using indigenous
knowledge passed through generations5,16,31,36,37,39.

Traditional Bone Setting has remained an important component of healthcare delivery throughout sub-
Saharan Africa and is deeply embedded in cultural beliefs and community practices. In Nigeria,
traditional bone setters frequently manage fractures, dislocations, sprains and other musculoskeletal
injuries using manual manipulation, herbal preparations and locally fabricated splints3. Their services
are particularly valued because they are readily accessible, relatively inexpensive and culturally
acceptable to many communities. Previous studies have shown that between one-third and four-fifths of
fracture patients initially present to Traditional Bone Setters before seeking orthodox medical treatment,
especially in rural areas2,3,8,12,25,31,35,38,40,42.

Despite their widespread patronage, Traditional Bone Setters rarely receive formal education in anatomy,
through family inheritance and apprenticeship, with little opportunity for standardized professional
training. This traditional mode of knowledge transfer has preserved valuable indigenous practices but
has also perpetuated misconceptions regarding fracture care and delayed referral of complicated cases.
As a result, patients managed exclusively by Traditional Bone Setters frequently experience avoidable
complications such as compartment syndrome, wound infection, malunion, non-union, chronic pain, joint
stiffness, gangrene and limb amputation. These complications contribute substantially to disability,
prolonged hospitalization, increased healthcare costs and reduced quality of life 1,4,15,17–24,26–30,32–34.

Evidence increasingly suggests that improving the competencies of informal healthcare providers
through structured educational interventions can significantly enhance patient safety and clinical
outcomes. Rather than discouraging Traditional Bone Setting, many researchers and policymakers now
advocate collaboration between traditional practitioners and formal healthcare systems through
competency-based education, supportive supervision and clearly defined referral pathways. The World
Health Organization has similarly emphasized the importance of strengthening traditional medicine
through education, regulation and quality assurance to improve healthcare delivery in resource-
constrained settings 2,9,13,14,30,35,38,40,42.

The development of educational interventions intended for healthcare providers requires rigorous
methodological procedures to ensure that learning materials are accurate, relevant, culturally appropriate
and understandable by the intended audience. Content validation represents one of the most important
stages in educational resource development because it establishes whether instructional materials
adequately represent the concepts they intend to teach. Expert review using the Content Validity Index
(CVI) has become one of the most widely accepted methods for evaluating educational and clinical
instruments. The Item-level Content Validity Index (I-CVI) evaluates agreement among experts for
individual learning components, while the Scale-level Content Validity Index (S-CVI) provides an overall
measure of content adequacy 6,11,14.
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The present study formed part of a larger doctoral research project that aimed to develop, validate and
evaluate an intervention training package for Traditional Bone Setters in Ondo State, Nigeria. Initial
qualitative findings from the project identified important educational gaps related to fracture
assessment, infection prevention, safe immobilization, recognition of complications and timely referral.
These findings informed the development of a structured training package grounded in adult learning
principles and Social Cognitive Theory7. The present paper specifically reports the systematic
development process and content validation of this intervention package before its implementation
among Traditional Bone Setters7,10.

Establishing the content validity of the intervention package provides evidence that the educational
materials adequately reflect current best practices in fracture management while remaining culturally
appropriate for Traditional Bone Setters. The validated package may serve as a practical educational
resource for future training programmes, policy implementation and collaborative healthcare initiatives
aimed at reducing fracture-related complications in Nigeria and other low-resource settings 5,13,36,37,41–

43.

2. Methodology

2.1 Study Design
This study employed a methodological research design to develop and establish the content validity of
an intervention training package for Traditional Bone Setters (TBSs) in Ondo State, Nigeria. The
methodological design was considered appropriate because the study focused on the systematic
development, refinement, and validation of an educational intervention before implementation. The study
constituted the first phase of a larger quasi-experimental research that evaluated the effectiveness of
the intervention package in improving TBS knowledge, practice, and reducing fracture-related
complications 6,11.

The intervention package was developed using evidence obtained from an extensive review of scientific
literature, findings from a needs assessment conducted among Traditional Bone Setters,
recommendations from international trauma care guidelines, and expert opinions from specialists in
orthopaedics, nursing, public health, and medical education 5,13,36,37,39,41,43.

2.2 Study Setting
The study was conducted in Ondo State, South-West Nigeria, between January and June 2026. Ondo
State has a large number of Traditional Bone Setters who provide fracture management services in both
rural and urban communities. The state has numerous government-owned and private hospitals,
including specialist orthopaedic centres, making it suitable for collaboration between traditional and
orthodox healthcare providers 3,8,12,25,31,38,40,42.
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Traditional Bone Setters in Ondo State commonly acquire their skills through apprenticeship and family
inheritance without standardized educational programmes. Previous findings from the larger study
showed substantial variations in fracture management practices, infection prevention measures, wound
care, documentation, and referral practices among practitioners. These identified gaps informed the
development of the intervention package 2,3,8,12,16,25,31,35.

3. Literature Review
A comprehensive review of published literature was undertaken to identify evidence-based practices in
fracture management, infection prevention, adult education, trauma care, patient safety, and previous
educational interventions for informal healthcare providers. Electronic databases including PubMed,
Scopus, Web of Science, Google Scholar, and African Journals Online (AJOL) were searched.
5,13,23,36,37,39,41–43.

Key documents consulted included

WHO Traditional Medicine Strategy; WHO Guidelines for Essential Trauma Care; WHO Infection
Prevention and Control Guidelines; Nigerian Orthopaedic Association recommendations; and Previous
studies on Traditional Bone Setters in Africa 5,13,41–43.

The review identified several deficiencies associated with traditional fracture management, including:
inadequate anatomical knowledge; poor aseptic techniques; inappropriate splint application; delayed
referral of complicated fractures; poor documentation; and lack of collaboration with hospitals 1,4,15,17–

24,26–34,36,37.

These findings provided the scientific foundation for the training modules 1,4,15,17–24,26–34.

Stage Two: Needs Assessment

A needs assessment involving 30 Traditional Bone Setters was conducted across selected Local
Government Areas in Ondo State before developing the intervention package 2,3,8,9,12,16,25,31,35.

Data were collected using: structured questionnaires; observation checklists; and key informant
interviews.

The assessment explored participants': demographic characteristics; educational background; years of
practice; methods of fracture management; knowledge of infection prevention; referral practices; and
perceived training needs.

The needs assessment demonstrated that although most practitioners possessed considerable
practical experience, important knowledge gaps existed regarding: fracture classification; recognition of
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neurovascular compromise; compartment syndrome; infection prevention; wound care; documentation;
and emergency referral 1,4,12,15,17–24,26–34.

These findings guided the selection of topics included in the intervention package.

Stage Three: Development of Training Modules

Based on findings from the literature review and needs assessment, an eight-module competency-based
intervention package was developed 2,9,14,30,35.

Each module contained: clearly defined learning objectives; lesson content; practical demonstrations;
illustrations; facilitator notes; group discussion activities; practical exercises; and evaluation questions.
10,14,28,30.

The intervention package emphasized adult learning principles by encouraging participant interaction,
demonstration, problem-solving, practical exercises, and experience sharing 10,28,30.

The eight modules included:

Module 1: Basic Musculoskeletal Anatomy

Topics included: bones and joints; muscles; ligaments; blood supply; nerves; and principles of bone
healing 36,37.

Module 2: Types of Fractures

Topics included: closed fractures; open fractures; displaced fractures; comminuted fractures; greenstick
fractures; dislocations; and fracture assessment 36,37.

Module 3: Principles of Fracture Immobilization

Topics included: principles of reduction; safe splint application; positioning; circulation assessment; and
prevention of pressure injury 5,36,37.

Module 4: Infection Prevention and Control

This module emphasized: hand hygiene; aseptic techniques; wound cleansing; dressing procedures;
instrument decontamination; environmental sanitation; and personal protective equipment 13,41,43.

Module 5: Recognition of Complications

Participants were taught early identification of: compartment syndrome; infection; gangrene; vascular
injury; nerve injury; delayed union; non-union; and malunion 1,4,15,17–24,26–34.

Module 6: Criteria for Referral
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This module identified situations requiring urgent referral, including: open fractures; uncontrolled
bleeding; severe deformity; neurovascular compromise; suspected spinal injuries; and multiple trauma;
fractures in children requiring specialist care 5,36,37,39,41,43.

Module 7: Communication with Hospitals

Topics included: referral communication; patient counselling; interdisciplinary collaboration;
documentation during referral; and follow-up communication 5,39 .

Module 8: Record Keeping and Follow-up

Participants were trained on: patient registration; treatment records; follow-up visits; complication
monitoring; referral documentation; and confidentiality39.

3.1 Theoretical Framework
The intervention package was guided by Bandura's Social Cognitive Theory, which emphasizes learning
through observation, modelling, reinforcement, self-efficacy, and behavioural change7.

Adult Learning Theory (Knowles' Andragogy) also informed the educational strategy by recognizing that
adult learners possess prior experience, require practical learning opportunities, and benefit from
problem-centred instructional method10.

3.2 Content Validation
The preliminary training package underwent expert validation to establish its relevance, clarity,
comprehensiveness, and suitability for Traditional Bone Setters.

A purposive sample of ten experts participated.

The panel consisted of: four Consultant Orthopaedic Surgeons; three Public Health Physicians; and three
senior Traditional Bone Setter trainers with extensive experience in TBS education and community-based
trauma care.

Each expert independently reviewed every module.

Evaluation was performed using a structured validation instrument adapted from 6,11.

Experts rated each item on two domains: relevance; and clarity.

A four-point Likert scale was used:

1 = Not relevant/Not clear

2 = Somewhat relevant/Somewhat clear
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3 = Quite relevant/Quite clear

4 = Highly relevant/Highly clear

Experts were encouraged to provide qualitative comments regarding wording, sequence of topics,
cultural appropriateness, illustrations, and overall presentation.

Recommendations received from validators were incorporated before producing the final version of the
intervention package.

3.3 Data Analysis
Descriptive statistics were computed using IBM SPSS version 27.

Means and standard deviations summarized expert ratings.

Content validity was assessed using the Content Validity Index (CVI) 6,11.

The Item-level Content Validity Index (I-CVI) was calculated as the proportion of experts assigning
ratings of either 3 or 4 to each module.

The formula used was:

I-CVI = Number of experts rating an item as 3 or 4 ÷ Total number of experts

The Scale-level Content Validity Index using the Average approach (S-CVI/Ave) was obtained by
averaging the I-CVI values across all modules.

Following recommendations by6,11.

I-CVI ≥ 0.78 indicated acceptable agreement6,11.

S-CVI/Ave ≥ 0.90 indicated excellent overall content validity 6,11.

Figure 1 – Flowchart showing development process fro, literature review to final validated package

3.4 Ethical Considerations
Ethical approval

was obtained from the Ondo State Health Research Ethics Committee (OSHREC) with approval number
OSHREC/08/05/2025/987 and the Afe Babalola University Teaching Hospital Research Ethics
Committee with approval number AMSH/REC/26/62/033.

Written informed consent was obtained from all participants before participation. Confidentiality,
anonymity, voluntary participation, and the right to withdraw from the study at any stage without penalty
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were assured. The study adhered to the ethical principles outlined in the Declaration of Helsinki for
research involving human participants.

4. Result

4.1 Characteristics of experts
All 10 experts completed validation. 40% were orthopaedic surgeons, 30% public health physicians, and
30% senior TBS trainers.

4.2 Content validity of the training package as presented in
Table 1
The 8-module package achieved an S-CVI/Ave of 0.92. I-CVI ranged from 0.80 for "Record Keeping and
Follow-up" to 1.00 for "Types of Fractures", "Infection Prevention and Control", and "Criteria for Referral"
6,11.

The high scores for infection prevention and referral modules align with evidence that these are key
areas contributing to complications in traditional fracture care 1,4,15,17,18,24,26–29,32–34.

Table 1
Expert Ratings of the Intervention Training Package (n = 10)

Module I-CVI Mean Relevance ± SD Mean Clarity ± SD

Basic Musculoskeletal Anatomy 0.90 3.8 ± 0.4 3.7 ± 0.5

Types of Fractures 1.00 3.9 ± 0.3 3.9 ± 0.3

Principles of Fracture Immobilization 0.90 3.8 ± 0.4 3.6 ± 0.5

Infection Prevention and Control 1.00 4.0 ± 0.0 3.9 ± 0.3

Recognition of Complications 0.90 3.8 ± 0.4 3.7 ± 0.5

Criteria for Referral 1.00 3.9 ± 0.3 4.0 ± 0.0

Communication with Hospitals 0.90 3.7 ± 0.5 3.6 ± 0.5

Record Keeping and Follow-up 0.80 3.5 ± 0.5 3.4 ± 0.5

Scale-level Content Validity Index (S-CVI/Ave) = 0.92

All modules exceeded the minimum acceptable I-CVI threshold of 0.78.

Experts recommended simplifying technical terms in the record keeping module and adding pictorial
examples. These were incorporated into the final package.

4.3 Discussion
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This study developed and established the content validity of an intervention training package designed
specifically for Traditional Bone Setters (TBSs) in Ondo State, Nigeria. The findings demonstrated that
the package possesses excellent content validity, with an overall Scale-level Content Validity Index (S-
CVI/Ave) of 0.92, exceeding the recommended benchmark of 0.90 for newly developed educational
instruments. The high level of agreement among the multidisciplinary expert panel indicates that the
intervention package is relevant, comprehensive, clear, and appropriate for improving the knowledge and
clinical practices of Traditional Bone Setters 6,11,14.

The development process adopted in this study followed internationally accepted procedures for
educational intervention design, incorporating evidence from an extensive literature review, findings from
a local needs assessment, recommendations from the World Health Organization (WHO), and expert
review. This systematic approach ensured that the package addressed both global evidence-based
recommendations and the unique educational needs of Traditional Bone Setters practising in Nigeria.
Similar methodological approaches have been recommended 11,6 who emphasized that educational
materials should undergo rigorous expert evaluation before implementation to establish their validity
and improve instructional quality 5,6,11,13,14,23,36,37,41–43.

The high Item-level Content Validity Index (I-CVI) kvalues observed across all eight modules suggest
strong consensus among experts that the selected topics adequately represent the essential
competencies required for safe fracture management. Modules on Types of Fractures, Infection
Prevention and Control, and Criteria for Referral each achieved an I-CVI of 1.00, indicating unanimous
agreement regarding their importance. These findings reflect growing recognition that infection
prevention and timely referral are among the most critical factors in reducing complications associated
with traditional fracture care. Previous studies have consistently reported that poor infection control
practices and delayed referral remain major contributors to gangrene, chronic osteomyelitis,
compartment syndrome, limb deformity, and avoidable amputations among patients initially treated by
Traditional Bone Setters6,11.

The excellent ratings obtained for the infection prevention module are particularly important because
healthcare-associated infections remain a major cause of morbidity and mortality worldwide. Many
Traditional Bone Setters continue to perform wound dressing and fracture manipulation without
adequate hand hygiene, sterilization procedures, or use of personal protective equipment. By
incorporating WHO infection prevention guidelines into the intervention package, the study provides an
opportunity to strengthen patient safety while preserving culturally accepted traditional practices13.
Similar educational interventions among community health workers and informal healthcare providers
have demonstrated significant improvements in infection prevention practices following structured
training programmes13,41.

The module addressing referral criteria also received exceptionally high ratings from experts. Delayed
referral of complicated fractures has been widely documented as one of the leading causes of adverse
outcomes following traditional fracture treatment in many African countries. Patients frequently present
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to hospitals only after developing severe infection, neurovascular compromise, compartment syndrome,
or gangrene, thereby reducing opportunities for limb salvage. Incorporating clear referral guidelines into
the intervention package may facilitate earlier recognition of complications and strengthen collaboration
between Traditional Bone Setters and orthopaedic specialists. Such collaboration aligns with WHO
recommendations promoting integration of traditional medicine into national healthcare systems
through education, regulation, and referral networks1,4,15,17–24,26–34,39,41,43 .

Although the Record Keeping and Follow-up module recorded the lowest Item-level Content Validity
Index (0.80), the value remained above the recommended minimum threshold of 0.78. Experts
suggested simplifying some documentation procedures to make them more practical for Traditional
Bone Setters with limited formal education. Following these recommendations, examples of simple
patient registers, treatment records, and referral forms were incorporated into the final package.
Documentation is increasingly recognized as an essential component of healthcare quality improvement
because it facilitates continuity of care, monitoring of patient outcomes, evaluation of complications,
and communication between healthcare providers6,11,39.

An important strength of the intervention package lies in its emphasis on adult learning principles. Most
Traditional Bone Setters acquire knowledge through apprenticeship and experiential learning rather than
classroom education. Consequently, the package was designed using practical demonstrations, group
discussions, illustrations, role play, and hands-on practice to enhance understanding and retention. This
learner-centred approach is consistent with Knowles' Adult Learning Theory, which emphasizes that
adults learn most effectively when educational activities are practical, relevant, problem-oriented, and
based on previous experience10,28,30.

Bandura's Social Cognitive Theory also informed the design of the intervention by emphasizing
observational learning, modelling, self-efficacy, and behavioural reinforcement. Through demonstrations
and supervised practice sessions, participants are expected to develop greater confidence in applying
evidence-based fracture management techniques while gradually replacing unsafe traditional practices.
Behavioural theories have previously been shown to improve learning outcomes in continuing
professional education programmes and community health interventions7,10.

The findings of this study are comparable with previous validation studies conducted in medical
education. 14 in validating a training manual for Community Health Extension Workers in Nigeria,
reported similarly high content validity indices, supporting the importance of multidisciplinary expert
review during educational material development. Comparable validation studies conducted among
nursing educators, public health practitioners, and emergency care providers have likewise reported
Scale-level Content Validity Index values exceeding 0.90, indicating excellent agreement among experts
regarding educational content14.

Beyond improving educational quality, the intervention package has important implications for public
health policy. Traditional Bone Setters continue to provide a substantial proportion of fracture care in
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many low- and middle-income countries because of shortages of orthopaedic specialists, financial
constraints, and cultural preferences. Rather than discouraging Traditional Bone Setting, strengthening
practitioners' competencies through structured education may reduce preventable complications while
promoting safer patient care. This collaborative approach is increasingly supported by governments,
professional associations, and international organizations seeking to improve access to essential
trauma care2,3,5,8,9,12,16,25,31,35,38,40,42.

4.4 Strengths of the Study
This study possesses several strengths. First, the intervention package was developed using multiple
sources of evidence, including literature review, field-based needs assessment, WHO guidelines, and
expert consultation. Second, the multidisciplinary composition of the expert validation panel ensured
balanced evaluation from orthopaedic, public health, nursing, and traditional practice perspectives. Third,
standardized content validation procedures using the Content Validity Index enhanced the
methodological rigor and credibility of the findings. Finally, the package was specifically designed for the
sociocultural context of Traditional Bone Setters in Nigeria, thereby improving its practical
applicability5,6,11,13,14,36,37,41–43.

4.5 Implications for Medical Education
The validated intervention package provides an important educational resource for competency-based
training of Traditional Bone Setters. It may also serve as a model for developing continuing education
programmes for other informal healthcare providers working in resource-limited
settings2,9,14,28,30,35,38,40,42. Incorporation of such educational interventions into community health
programmes could strengthen collaboration between traditional practitioners and orthodox healthcare
professionals, improve referral systems, and enhance the overall quality of musculoskeletal
care5,9,13,14,30,35,39–43.

4.6 Limitations of the Study
Despite its strengths, certain limitations should be acknowledged. Content validation primarily evaluates
the relevance and clarity of educational materials but does not determine their effectiveness in changing
knowledge, attitudes, or clinical practice. In addition, the expert panel consisted of ten validators, which,
although consistent with methodological recommendations, may not fully represent all professional
perspectives. Furthermore, the study was conducted within Ondo State, and the educational needs of
Traditional Bone Setters may differ in other regions of Nigeria or other countries6,11.

Future studies should evaluate the effectiveness of the validated intervention package using randomized
or quasi-experimental designs to determine its impact on knowledge acquisition, behavioural change,
clinical practice, patient outcomes, and reduction of fracture-related complications over time14,23.

5. Conclusion
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The intervention training package for Traditional Bone Setters was systematically developed using
evidence from literature, local needs assessment, international guidelines, and multidisciplinary expert
review. The package demonstrated excellent content validity, with an overall Scale-level Content Validity
Index of 0.92, indicating that the instructional materials are relevant, clear, comprehensive, and
appropriate for their intended purpose5,6,11,13,14,36,37,41–43.

The validated package provides a standardized educational tool capable of improving Traditional Bone
Setters' knowledge and competencies in fracture management, infection prevention, and recognition of
complications, referral practices, communication, and documentation. Its implementation has the
potential to reduce preventable complications associated with traditional fracture care and strengthen
collaboration between Traditional Bone Setters and the formal healthcare system 1,4,5,13,15,17–24,26–

34,36,37,39,41,43.

The intervention package may therefore be adopted by ministries of health, professional associations,
non-governmental organizations, and educational institutions involved in community-based trauma care
programmes. Further intervention studies are recommended to evaluate its effectiveness in improving
clinical practice and patient outcomes 5,9,13,35,38,40,42.
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Figure 1

Development and Validation Process of the Intervention Package
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