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Abstract
Background: Previous studies have shown that de�ciency in training may lead to inappropriate utilisation
of diagnostic imaging among healthcare professionals, thus, raising concerns about patient safety and
economic cost. This study aimed to evaluate the nature and level of musculoskeletal imaging (MI)
training received by physiotherapists who graduated from Nigerian universities and completed the one-
year mandatory internship.

Methods: An online version of the Physiotherapist Musculoskeletal Imaging Pro�ling Questionnaire
(PMIPQ), which was previously validated, was administered to all eligible physiotherapists identi�ed
through the database of the Medical Rehabilitation Therapist Board’s (MRTBN). Data were obtained on
demographics, nature, and level of training on various MI modalities using the PMIPQ. Descriptive
statistics, Friedman’s ANOVA, and Kruskal-Wallis tests were used for the data analysis at P ≤ 0.05.

Results: The results showed that only 10.0% of the respondents had a standalone undergraduate course
in MI, 92.8% did not have any MI clinical posting exposure during the internship, and 67.3% had never
attended any MI workshop. There was a signi�cant difference in the level of training received across
various MI modalities [χ2 (15) = 1285.899; P = 0.001]. However, there was no signi�cant difference in the
level of MI training across the institutions (P = 0.36). The study participants with Doctor of Physiotherapy
(DPT) education were better trained in MI than their counterparts with a bachelor’s degree (P = 0.047). 

Conclusions: The self-reported level of MI training among the respondents was de�cient, but the
knowledge of X-ray was signi�cantly higher than other MI modalities. Based on the overall �ndings in this
study, we recommend that diagnostic imaging contents be introduced early in the current and future
physiotherapy training programmes.

Background
The physiotherapy profession focuses on maximising movement and functional ability in people with
risk of physical impairment and movement dysfunction due to aging, injury, diseases, musculoskeletal
disorders, or environmental factors, throughout their lifespan [1]. A comprehensive musculoskeletal
system assessment is imperative for physiotherapy-practise [2]; hence, musculoskeletal imaging (MI) is
useful to physiotherapists, especially, as a �rst-contact musculoskeletal care provider [3,4,5]. MI offers
physiotherapists support in clinical-decision and a broader perspective when planning treatment
interventions [6].

The dramatic increase in the demand for diagnostic imaging has necessitated a comprehensive review of
its use and implications for healthcare systems [4,7,8]. Over-exposure of patients to radiation hazards
and economic wastages are some of the problems with inappropriate and overutilisation of imaging
services [9,10]. Ultimately, the root cause of inappropriate use of imaging may be the nature and content
of clinical education received by healthcare practitioners [8]. A study had raised the question of whether
physiothera pists are adequately educated regarding imaging referral [5].
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However, there is evidence that a well-trained physiotherapist can utilise MI appropriately as an
autonomous provider or within a multidisciplinary team in both the military and civilian populaces
[4,11,12]. Speci�cally, physiotherapists in the United States (US) military have been practicing for over
four and half decades as direct access providers, with diagnostic imaging rights [11]. The availability of
diagnostic studies to physiotherapists vary across countries (Practise Acts) and practise settings [2,7]. In
Nigeria, the Medical Rehabilitation Therapists Act, M9 LFN 2004, does not prohibit physiotherapists from
the utilisation of MI in clinical practise [2]. Similarly, physiotherapists are currently utilising MI in Australia,
Canada, the United Kingdom (UK), the Netherlands, Norway, South Africa, and some parts of the US[4].

Nonetheless, the MI referral-right varies across practise settings in Nigeria. It seems that private
institutions grant more MI referral-right to physiotherapists than government establishments. An
unpublished online survey reported that 79.8% of the physiotherapists in Nigeria have MI referral-right in
their practise-settings. Generally, physiotherapists in Nigeria have unrestricted access to MI �lms and
radiologists’ reports in the patient’s case folder and can integrate the results into their clinical decision-
making.

Concurrent with the emerging �rst contact, extended scope, advanced physiotherapy practises, and
diagnostic referral rights [4,12,13], many countries have started expanding their entry-level physiotherapy
curriculum to align with prevailing standards in physiotherapy education and practise [2,6,14]. The
physiotherapy programme accreditation standards in the US and the minimum entry-level benchmark in
Nigeria now include speci�c criteria related to diagnostic imaging [2,4].

Physiotherapy training institutions are responsible for preparing their students with knowledge of MI for
clinical practise [7,15]. Training in MI modalities such as radiography (X-ray), computed tomography (CT)
scan, magnetic resonance imaging (MRI), scintigraphy, ultrasound scan (USS), and dual-energy X-ray
absorptiometry (DEXA) is relevant for entry-level physiotherapy programme in view of the emerging �rst-
contact practise [4,16].

There is no gainsaying that MI is useful to physiotherapists for evaluation of the severity of injuries,
healing processes, and treatment outcomes [6]. For instance, the USS has moved from the radiology suite
to the point-of-care, where physiotherapists can perform real-time diagnostic musculoskeletal
sonography [17]. The MRI can distinguish subtle musculoskeletal pathologies such as stress fracture,
which may have consequences for physiotherapy plan of care [5]. The DEXA scan is a prerequisite for
spinal manipulation in geriatrics [16]. The scintigraphy and CT scan can rule out musculoskeletal
neoplasm, which may contraindicate some physiotherapy modalities [5]. Nonetheless, MI is useful to
physiotherapists for research and educational purposes [6].

The entry-level physiotherapy education in Nigeria adopts a medical model that involves premedical
(natural sciences), medical, and core physiotherapy (preclinical and clinical) courses. In this model, the MI
contents can be delivered in two ways: the medical-track and standalone courses [16]. Medical-tracks are
noncore MI courses that offer knowledge of MI through clinical correlates – for example, discussing
chest radiographs during cardiopulmonary physiotherapy, exploring MRI of the lumbar spine during
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classes on low back pain or observing USS for rotator-cuff pathology during orthopaedics classes.
However, standalone MI courses are dedicated solely for knowledge and skill in the utilisation of MI to aid
assessment of various regions of the human body.

Medical-tracks with MI correlates have always been a part of the Nigerian physiotherapy curricular outline
[18]. Nevertheless, emphasis on MI differs across institutions, and standalone MI courses are lacking in
many institutions. The National Universities Commission (NUC) has recently approved the Doctor of
Physical Therapy (DPT) programme, as the minimum benchmark for entry-level physiotherapy education
in Nigeria [2]. In addition to the medical-tracks, the six-year DPT curriculum provided for a uni�ed
standalone MI course by the �rst semester of the penultimate year.

Currently, the onus lies on the Medical Rehabilitation Therapists Board of Nigeria (MRTBN) to update the
accreditation requirements and mandate the educational institutions to implement the DPT curriculum.
Aside from the entry-level and the mandatory post-entry-level clinical internship programmes,
physiotherapists in Nigeria are opportune to acquire MI training through the relevant postgraduate and
continuous professional development (CPD) programmes.

This study sets out to evaluate the nature and level of MI training received by physiotherapists who
graduated from Nigerian universities and completed the one-year mandatory internship. The �ndings
from the study will identify areas of MI de�ciencies and will have implications for the implementation of
the DPT curriculum in Nigeria.

Methods
Study design and sample selection

This investigation was a cross-sectional study of Nigerian physiotherapists using an online survey
method. The population of the study comprised of all MRTBN registered Nigerian-trained
physiotherapists currently practicing in the country (N = 4583) [19]. Purposive sampling technique was
used to select eligible participants from the updated MRTBN database. The inclusion criteria for the study
were being (1) an entry-level graduate of an MRTBN and NUC accredited university; (2) completion of the
one-year internship programme at an accredited hospital; and at least one-year post-internship clinical
experience; (3) currently licenced and practicing physiotherapy in Nigeria. Participants’ eligibility was
determined by juxtaposing the three inclusion criteria with their information held at the MRTBN database.
A total of 2308 physiotherapists were eligible to participate in the study.

Sample size estimation

Yamane [20] formula (n = N/[1+N{e}2]) was used to calculate the sample size from the �nite population
(N) = 4583, at the level of signi�cance (e) = 0.05, the calculated sample size (n) ~ 368. 

Research instrument
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The instrument used for data collection in this study was the Physiotherapist Musculoskeletal Imaging
Pro�ling Questionnaire (PMIPQ). The face, content, and criterion validity – psychometric properties of the
research questionnaire had previously been evaluated in a similar population and found to be appropriate
[2]. The internal consistency (α-score) and the two-week test-retest reliability (ρ-score) across the domains
were: part C (α = 0.731, ρ = 0.973), part D (α = 0.737, ρ = 0.979), part E (α = 0.446, ρ = 0.842) and part F (α
= 0.796, ρ = 0.716).

The present study utilised parts A to C of the PMIPQ. Part A sought demographic information such as;
age, sex, licence renewal history, years of practise, the region of practise, practise setting, employment
cadre, the specialty of interest, educational background, and CPD. Part B collected pertinent data on
respondent’s undergraduate, internship, workshop, and postgraduate training in MI: �rst-time instruction,
teaching methods, duration, personnel providing MI instruction, and type of hands-on experiences. Part C
of PMIPQ assessed the level of training on referral and utilisation of results from different MI modalities
such as X-ray, MRI, CT scan, ultrasound, scintigraphy, and DEXA. The complete version of PMIPQ is
available on https://doi.org/ 10.4102/sajp.v75i1.1338.

Scoring of the instrument

Parts A and B of the PMIPQ were closed-ended questions with multiple-choice options obtained on a
nominal scale. Part C obtained the self-reported level of training of various MI modalities, using a �ve-
point Likert scale: 1 = poor, 2 = fair, 3 = good, 4 = very good and 5 = excellent.

Procedures for data collection

The PMIPQ was administered online using a uniform resource locator (URL). The URL to the online survey
was emailed to all the eligible respondents in the MRTBN database. Three successive reminders were
sent to the initial recipients after two days, four days an one week. The participants were told to ignore
the reminders if they have completed the questionnaire once.  The objectives of the study were clearly
explained in the informed consent form attached as the �rst page of the online questionnaire and
endorsed by each participant. The closing paragraph of the consent form contained a statement asking
the participants if they were willing to grant their consent to partake in the study. A participant must click
the “yes” button to proceed to the survey or choose the “no” button and exit the survey.

The software was programmed to redirect the respondent to complete all the compulsory �elds before the
survey can be submitted. An appreciation page appeared following a successful submission. A
programming syntax was imbedded in the software to track and discard entries from ineligible
respondents or multiple entries from eligible respondents. This technological intervention helped in
minimizing the perennial problems of the missing questionnaire, incomplete data, computation of
questionnaire scores or responses, and eligibility of respondents using the demographic variables. The
instrument was hosted online for 30 days, between March and April 2019.

Data analysis
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The survey database was downloaded and analysed with SPSS 20 software (SPSS, Chicago, IL, US).
Descriptive statistics of frequency (percentage), median (interquartile range), and mean (standard
deviation) were used to summarise the data. The data set was screened for normality using the Shapiro-
Wilk’s test and Mauchly’s test to determine whether the assumption of sphericity was met. The �ndings
revealed that the data were not normally distributed and violated the assumption of sphericity.
Consequently, non-parametric inferential statistics were carried out using Friedman’s ANOVA followed by
Wilcoxon signed-rank (Bonferroni adjusted) post hoc test, and Kruskal-Wallis with Dunn-Bonferroni post
hoc test when a signi�cant difference is obtained. The level of signi�cance was set at an alpha level of
0.05.

Ethical consideration

Before the commencement of the study, ethical approval was obtained from the Health Research and
Ethics Committee of the Faculty of Health Sciences and Technology, Nnamdi Azikiwe University, Nnewi
Campus, Nigeria. The reference number is ERC/FHST/NAU/2018/198. The respondents signed informed
consent before proceeding to the survey.

Results
Out of the 2308 emails that were sent, 2125 successfully delivered, while 183 failed to deliver. After
hosting the survey online for 30 days, 436 entries were received – a response rate of 20.5%. However, 400
questionnaires devoid of missing data were used for data analyses. 

The respondents were 275 males and 125 females. The demographic characteristics of the respondents
were shown in Table 1.  The average age was 33±8 years, and the practise experience was 8±7 years. The
majority (46.3%) of the respondents practised in the orthopaedics unit, followed by 21.5% in neurology,
and only 2.0% practised in the geriatric specialty. The preponderance (70.0%) of the respondents
possessed a bachelor’s degree in physiotherapy, while a few (2.0%) had a DPT, 22.3% had M.Sc., and
5.7% had a Ph.D.

The result of this study showed that 74.3% of the respondents received training in at least one MI
modality during their undergraduate training. A Venn diagram (Figure 1) was used to illustrate the
proportion of the respondents that had a standalone course (10.0%), medical track courses (50.8%), both
(13.5%) and no MI content (25.7%). The �ndings showed that 35.5% of the respondents during their
undergraduate training were instructed with a mix of theory and practical methods. First-time instruction
in MI was mainly in the third (22.5%) or fourth year (29.0%) of undergraduate education. Altogether,
44.0% of the respondents were taught by radiologists, but 42.0% did not have clinical posting exposure at
the Diagnostic Imaging Department. The majority (95.5%) of the respondents were not taught
musculoskeletal USS at that level (Table 2).

Most of the respondents (51.5%) were trained on how to incorporate MI in clinical decision-making during
the internship programme. At that level, training was under the direct supervision of the physiotherapists,
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as reported by 39.0% of the respondents. A total of 92.8% of the respondents did not undergo rotational
out-posting experience at the Diagnostic Imaging Department. Consequently, 95.5% did not have hands-
on training in musculoskeletal USS during their internships (Table 2). At the postgraduate level, only a few
(9.8%) of the respondents had a standalone MI course, 53.6% reported that they were not taught or that
imaging did not apply to their programme (Table 2). Where appropriate, the �rst time instruction in MI
during postgraduate was either in the �rst (22.3%) or second (24.1%) semesters. Most of the respondents
did not have clinical posting (91.1%) or hands-on training in musculoskeletal USS (95.5%) during their
postgraduate study. 

One of the avenues healthcare workers update their knowledge and skills is by attending relevant
workshops (CPDs). Table 2 showed that 67.3% (n = 269) of the respondents have never attended an MI
workshop. Among the 32.7% that had participated in diagnostic imaging workshops, many attended only
once (Figure 2). Only 17.5% had practical MI training during the workshops. Speci�cally, 9.5% had a
hands-on musculoskeletal USS.

The respondents’ self-reported level of training across various MI modalities was shown in �gure 3. The
level of training was rated as follows: X-ray = good; MRI and CT scan = fair; USS, scintigraphy, and DEXA
= poor. Friedman’s ANOVA (Table 3) showed that there was a signi�cant difference in the level of training
received by the respondents across the MI modalities (χ2 (15) = 1285.90, p < 0.001).

Wilcoxon signed-rank; Bonferroni adjusted post hoc analysis showed that there was a signi�cant
difference in the level of training between the following MI modalities: X-ray vs.; MRI (p < 0.001), CT scan
( p < 0.001), USS (p = 0.015), scintigraphy (p < 0.001), and DEXA (p < 0.001), MRI vs.; CT scan (p < 0.001),
USS (p < 0.001), scintigraphy (p < 0.001), and DEXA (p < 0.001), CT scan vs.; USS (p < 0.001), scintigraphy
(p < 0.001), and DEXA (p < 0.001).  However, there was no signi�cant difference between the level of
training received on USS vs. scintigraphy (p = 4.80) or DEXA (p = 0.15) or scintigraphy vs. DEXA (p =
0.11).

Adjusted for higher educational quali�cation, internship training, workshops, specialty, practise setting
and years of experience: a Kruskal-Wallis test showed no statistical signi�cance difference (H = 5.501, p =
0.36) in the level of MI training reported by respondents across the schools of undergraduate training
(Table 4).

However, there was a signi�cant difference between the level of training in MI across the various
educational quali�cations (H = 12.867, p = 0.005). Dunn-Bonferroni pair-wise post hoc test showed a
signi�cant difference between DPT and Bachelor levels of training (Z = -109.667, p = 0.047), other pairs
have no signi�cant difference.

Discussion
The study explored the nature and level of MI training among indigenous-trained physiotherapists in
Nigeria. However, there was a paucity of literature on the essence of physiotherapists’ diagnostic and
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procedural imaging training. The present research draws most of the comparison from a US-based study
by Boissonnault and colleagues [21], which, to the best of our knowledge, appears to be the only
published study on the nature of MI curriculum in a countrywide physiotherapy programme.

The inclusion of the standalone MI module in entry-level physiotherapy programme is recent, and
curricular emphasis differs across institutions and countries of the world [21, 22]. The potential for the
physiotherapists becoming a �rst-contact provider and the MI referral-rights granted to them in many
countries and practise settings are signi�cant factors that have changed the perception of the importance
of MI in the education of physiotherapists [4].

The present survey had a similar demographic �nding with another online study [23] conducted on the
same population. The study reported that 42.5% of the physiotherapists in Nigeria were in the
orthopaedic or musculoskeletal specialty, but the present study reported a slightly higher percentage,
46.3%. The increase could be attributed to a phenomenon by which subject area (musculoskeletal
imaging) in�uences the response rate of an online survey. The age (32±6 years) of the respondents in the
study [23], was similar to (33±8 years) our study participants. However, our study recorded a female to
male response ratio of 1:2 against 1:1 that was reported by Adje and colleagues [23]. A similar study
conducted in Ontario, Canada, reported a ratio of 3:1 in favour of females physiotherapists [24].
Interestingly, the �nding (male = 68.7%) concurred with the report of Balogun and colleagues who posits
that physiotherapists in Nigeria are dominated by men, who made up 72% of university lecturers and 63%
of practicing physiotherapists [25].

Comparatively, the diagnostic imaging curricula of the US-based institutions [21], revealed that their
Nigerian counterparts are still de�cient. The present study reported that 74.3% of the respondents
received at least one type of MI training at the undergraduate, 23.5% had a standalone course. While in
the US, 98.1% of the (n = 206) institutions had incorporated diagnostic imaging in their medical track
courses or electives, and 50.0% had speci�cally adopted a standalone course [21]. This �nding is not
surprising; aside from few institutions that took proactive steps, the physiotherapy education
programmes in Nigeria did not include a standalone diagnostic imaging course in their curricula [18].

However, the �ndings in this study showed that the majority of the respondents (51.5%) received MI
training between the third and fourth (penultimate) years. The outcome is in contrast with a study [21]
that reported that 92.7% of the institutions in the US introduced imaging content in the �rst or second
year of the programme. The American Physical Therapy Association (APTA) recommended an early
integration of MI knowledge and skills in the DPT educational programme in tandem with the preclinical
science contents [16]. As Nigerian institutions prepare to implement the newly approved DPT programme
with a standalone diagnostic imaging course [2], the contents should be introduced early in the
curriculum.

The results showed that physiotherapists taught 26.3% of the respondents; radiologists taught 22.0%,
both personnel taught another 22.0%, adjutant staff instructed the remaining 4.0%, and 25.7% were not
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taught MI at entry-level. We are not aware of any previous study that investigated the personnel that
delivered the undergraduate MI contents and their quali�cations.

An undergraduate clinical posting exposure, which 58.0% of respondents of this survey received at the
diagnostic imaging department of the a�liated hospitals, was in line with best practises in the US. A
similar study conducted at the University of Puget Sound in the US reported an average student exposure
to imaging during clinical experiences as 43.13 hours and 34 hours of classroom instruction [22].
Hospital-based clinical education is a vital component of entry-level physiotherapy programmes
worldwide [26]; the model allows the physiotherapy students to practicalise their theoretical classroom
experiences under the supervision of a clinical instructor [27]. Different models of clinical placement or
posting, education, and supervision are being researched to determine their impacts on students’
achievement [26, 28].

Our �ndings revealed that only a few physiotherapy departments have started posting interns to the
diagnostic imaging department of their hospitals. Consequently, most of the respondents, 92.8%, did not
have diagnostic imaging posting exposure. A US-based study recommended for diagnostic imaging
exposure during classroom instruction, onsite clinical posting, and full-time internships [22].

Virtually all the respondents (95.5%) did not receive USS training during the undergraduate and internship
programmes. The �nding concurred with the point of view by Potter and colleagues that musculoskeletal
ultrasound imaging is an advanced-CPD content [17]. Correspondingly, the Federation of State Boards of
Physical Therapy (FSBPT) in the US has stated that the ability to perform hands-on USS is not currently
an entry-level skill and should require additional CPD [29].

However, the MRTBN has made CPD programmes a prerequisite for the mandatory annual renewal of
physiotherapy practicing licence in Nigeria. Therefore, our study excluded respondents without a current
practicing licence. Professional associations mainly organise CPD programmes in Nigeria. Yearly, a
Nigerian physiotherapist is expected to accrue over 30 CPD points through workshops. A question of
interest asked was if these workshops incorporate diagnostic imaging contents.

Respondents were asked how many diagnostic imaging workshops they have ever attended;
unfortunately, the majority (67.3%) had never participated in any diagnostic imaging workshop. The few
respondents that had attended (1 to 3) such workshops did not have any hands-on experience during the
workshops, especially in the area of USS. Our �nding corroborated Potter and colleagues [17] who
reported that most respondents in their survey indicated that there were inadequate resources to receive
supervision to maintain USS CPD, suggesting a lack of appropriately quali�ed and skilled mentors.

Physiotherapy training institutions in Nigeria have developed postgraduate (M.Sc. and Ph.D.)
programmes [30]. The present study focused on the local physiotherapy programme, so those with
postgraduate outside the country were excluded. Postgraduate training in Nigeria involves both taken
speci�ed physiotherapy and elective courses and research work. Diagnostic imaging was not among the
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core and elective courses in Nigerian postgraduate physiotherapy programmes, contrasting the situation
in Canada where postgraduate MI courses were available [24].

Consequently, virtually all the postgraduate respondents neither had clinical postings nor hands-on USS
training at that level. In a study (n = 1,574) conducted among registered physiotherapists in Ontario,
Canada, few respondents had taken postgraduate causes in ordering diagnostic imaging as follows; 5%
plain �lm X-ray, 4% each for MRI, diagnostic ultrasound and CT scan [24]. Since some imaging modalities
such as procedural and rehabilitative USS is beyond entry-level programme [17, 29], we recommend that
postgraduate educational programmes should put more emphasis on them.

Our study explored the self-reported level of MI training among a sample of physiotherapists in Nigeria.
The median respondents’ rating indicated that training on X-ray was signi�cantly higher than all other
modalities, but training on MRI and CT scan were higher than training on USS, scintigraphy, and DEXA.
Our �ndings were consistent with the conclusions of a previous study [22] that exposure to X-ray and MRI
were higher in both the didactic portion and clinical experiences when compared with exposure to other
modalities.

It is worthy to note that educational programmes in the US have proactively integrated ultrasound
imaging content into their curricula [17, 21]. There is a paucity of literature on physiotherapists' level of
training in DEXA and scintigraphy, though some studies opined that physiotherapists are competent in
the use of both modalities [7, 12, 21]. DEXA is a prerequisite for spinal manipulation in all women and
men age 65 and 70 years and older, respectively [16]; therefore, the knowledge of DEXA-referral is
essential for the �rst-contact physiotherapy-practise.

In our study, after adjusting for higher educational quali�cation, internship training, workshops, specialty,
practise setting, and years of experience, there was no signi�cant difference in the level of MI training
received by respondents across the institutions. It implies that there was a similarity in the extent of MI
education in all entry-level physiotherapy programmes in Nigeria.

Our �ndings also revealed a signi�cant difference in the level of MI training between DPT and bachelor’s
degree holders. Thus, supporting the need to transition the bachelor’s degree programme to entry-level
DPT. A previous study has indicated that the implementation of the DPT in the US resulted in an
increased emphasis on imaging as a content area [21]. Similarly, other studies stated that the entry-level
DPT programme was designed to provide adequate imaging education to prepare new graduate-
physiotherapists for imaging privileges [4, 22].

Most of the physical therapy programmes in the US have transitioned into DPT [21]; however, the
advocacy for the entry-level DPT education has been ongoing in Nigeria for over three decades [31].
Fortunately, the NUC approved the DPT curriculum in 2018; the emphasis has shifted to speedy
implementation. A programme readiness evaluation survey conducted among all the institutions in
Nigeria offering physiotherapy educational programme (n = 7), showed that the vast majority (71%) of
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the universities were ready to implement the DPT curriculum [25]. The few DPT holders (n = 8) that
participated in our study obtained their DPT training abroad, but with an enormous �nancial burden.

Limitations 

The subjects were not randomly selected; therefore, our �ndings cannot be generalised nationally to the
physiotherapists in Nigeria. In Nigeria, physiotherapists undergo a mandatory one-year post-entry-level
quali�cation clinical internship programme in an accredited hospital [32]. Nigerian physiotherapy
internship programme commenced in 1994. The study excluded respondents who graduated earlier than
1994 and others who did not undergo the training.

However, the study instrument was designed to generate subjective data based on self-reported recall of
the respondents’ training experiences, using a simple �ve-point Likert scale. Although the instrument
captures the aspect of continuous professional development, we could not rule out all possible interfering
exposures between the timeline.

Consequently, the instrument could not objectively quantify the respondents’ current level of MI training,
knowledge, skill, or competence; instead, it relied on their perception in retrospect. Nonetheless, a
retrospective survey is an acceptable methodology. On the nature of MI training, the PMIPQ did not obtain
information on the duration of MI clinical education during the internship programme. It was therefore
recommended that PMIPQ should be revised to include this vital information.

Conclusion
Our study characterised the MI training among the indigenously-educated physiotherapists in Nigeria.
Most respondents in this study neither received an entry-level MI standalone course, MI clinical-posting
during the internship programme nor participated in any MI CPD programme. Their primary knowledge of
MI was acquired mainly as part of clinical instructions in medical track courses. Generally, the self-
reported level of MI training among the respondents was inadequate; however, the level of training
received across the MI modalities differ, the level of training in X-ray, was signi�cantly higher than the
level of training in other MI modalities. Precisely the level of training in USS, DEXA and scintigraphy were
reported to be very de�cient. Our study also buttressed the call for the implementation of the approved
DPT programme in Nigeria, which is expected to bridge the identi�ed gaps in the MI entry-level training.
Further studies should be institution-based and focus on MI contents and curricular performance. 
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Table 1 Study participant’s demographic profile
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Parameter
 

Sex: n (%) Total: ƒ (%)
Male Female

n(%) 275 (68.7) 125 (31.3) 400 (100.0)
Specialty of Interest

Orthopaedic/Musculoskeletal
Non-Orthopaedic/Musculoskeletal

 
132 (48.0)
143 (52.0)

 
53 (42.4)
72 (57.6)

 
185 (46.3)
215 (53.7)

Highest Qualification
Bachelor
Doctor of Physical Therapy
Masters
Doctorate

 
190 (69.1)

5 (1.8)
64 (23.3)
16 (5.8)

 
90 (72.0)
3 (2.4)

25 (20.0)
7 (5.6)

 
280 (70.0)

8 (2.0)
 89 (22.3)
23 (5.7)

University of Undergraduate Training
University A
University B
University C
University D
University E
University F
University G

 
27 (9.8)
32 (11.6)
125 (45.5)
24 (8.7)
26 (9.5)
24 (8.7)
17 (6.2)

 
9 (7.2)

16 (12.8)
43 (34.4)
28 (22.4)
12 (9.6)
11 (8.8)
6 (4.8)

 
36 (9.0)
48 (12.0)
168 (42.0)
52 (13.0)
38 (9.5)
35 (8.7)
23 (5.8)

Practise Setting
Federal Hospital
State/General Hospital
Private Hospital
Private Physiotherapy Clinic
In-home Physiotherapy Service
Sports Team
University
Others

 
88 (32.0)
47 (17.1)
44 (16.0)
47 (17.1)
22 (8.0)
3 (1.1)
13 (4.7)
11 (4.0)

 
36 (28.8)
27 (21.6)
16 (12.8)
17 (13.6)
11 (8.8)
3 (2.4)
6 (4.8)
9 (7.2)

 
124 (31.0)
74 (18.5)
60 (15.0)
64 (16.0)
33 (8.3)
6 (1.5)
19 (4.7)
20 (5.0)

The universities were anonymised for ethical reasons.

 

 

Table 2 Characteristics of the MI training received by respondents
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Parameter
n (%)

Undergraduate
400 (100%)

Postgraduate
112 (100%)

Internship
400

(100%)

Workshops
400

(100%)
Type of courses offered

Standalone course
Medical track courses
Both
Not taught

 
40 (10.0)
203 (50.8)
54 (13.5)
103 (25.7)

 
0 (0.0)

52 (46.4)
0 (0.0)

60 (53.6)

 
-
-

206 (51.5)
a

194 (48.5)

 
-
-

131 (32.7)
b

269 (67.3)
c

Medical tracks or workshops
1 – 3
4 – 6
7 – 9
10≥

 
239 (59.8)
12 (3.0)
3 (0.7)
3 (0.7)

 
50 (44.6)
2 (1.8)
0 (0.0)
0 (0.0)

 
-
-
-
-

 
131 (32.7)

b

0 (0.0)
0 (0.0)
0 (0.0)

First-time instruction and
duration

1
2
3
4
5
Not taught

Year
 

9 (2.3)
23 (5.7)
90 (22.5)
116 (29.0)
59 (14.8)
103 (25.7)

Semester
 

25 (22.3)
27 (24.1)
0 (0.0)
0 (0.0)
0 (0.0)

60 (53.6)

Weeks
 
-
-
-
-
-
-

Days
 
-
-
-
-
-
-

Instructional method
Theory only
Practical only
Both
Not taught

 
114 (28.5)
41 (10.3)
142 (35.5)
103 (25.7)

 
21 (18.7)
24 (21.4)
7 (6.3)

60 (53.6)

 
48 (12.0)
110 (27.5)
48 (12.0)
194 (48.5)

 
31 (7.7)
30 (7.5)
70 (17.5)
269 (67.3)

c

Teaching personnel
Physiotherapist
Radiologist
Both
Others
Not taught

 
105 (26.3)
88 (22.0)
88 (22.0)
16 (4.0)

103 (25.7)

 
35 (31.2)
10 (8.9)
7 (6.3)
0 (0.0)

60 (53.6)

 
156 (39.0)

6 (1.5)
32 (8.0)
12 (3.0)

194 (48.5)

 
12 (3.0)
79 (19.7)
40 (10.0)
0 (0.0)

269 (67.3)
c

Clinical posting in DID
Yes
No

 
232 (58.0)
168 (42.0)

 
10 (8.9)

102 (91.1)

 
29 (7.2)

371 (92.8)

 
-
-

Hands-on training in USS
Yes
No

 
18 (4.5)

382 (95.5)

 
5 (4.5)

107 (95.5)

 
18 (4.5)

382 (95.5)

 
38 (9.5)

362 (90.5)

Medical track = Courses that are not focused on MI but contains some MI correlates or
instructions, e.g., Anatomy and Orthopaedics. DID = Diagnostic Imaging (clinical)
Department; USS = Ultrasound scan.
- = data was not obtained or not applicable.
a = Respondents that were taught MI while on internship under senior colleagues.
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b = Respondents that attended at least a workshop with main- or sub-topic on MI.
c = Respondents that have never attended any workshop on MI.

 

 

Table 3 Friedman ANOVA: differences in the level of training in MI modalities

Diagnostic Imaging Modality. N Median
(1 – 5)

Mean
Rank

Friedman Test
[χ2(15)]

P-value

Radiography (X-ray). 400 3 5.63 1285.899 0.001**

Magnetic Resonance Imaging
(MRI).

400 2 4.09    

Computed tomography (CT Scan). 400 2 3.72    

Ultrasound Scan (USS). 400 1 2.61    

Scintigraphy (bone scan). 400 1 2.55    

Dual Energy X-Ray Absorptiometry 
(DEXA).

400 1 2.40    

Levels of significance (2-tailed): p<0.001 (**), p<0.05 (*), no significant correlation ( ).

Wilcoxon signed-rank Bonferroni Adjusted Post Hoc test was reported in-text.

 

 

Table 4 Kruskal-Wallis: differences in the level of MI training across schools of
undergraduate training and various educational qualifications
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Level of imaging training
across:

N =
155

Median (6 –
30)

Mean
Rank

Kruskal-Wallis
(H)

p-
value

University Attended
 
 

 
 

   
8.530 a

 
0.202

University A 10 11.50 96.25 5.501 b 0.358

University B 12 11.00 81.92    

University C 77 10.00 71.75    

University D 18 10.00 72.00    

University E 12 11.00 94.83    

University F 16 9.00 72.69    

University G 10 11.00 102.30    

Highest Qualification       12.867 0.005*

Bachelor 280 10.00 194.64    

DPT 8 18.50 304.31    

Masters 89 10.00 195.20    

Doctorate 23 11.00 256.30    

Levels of significance (2-tailed): p<0.001 (**), p<0.05 (*), no significant correlation ( ).
Dunn-Bonferroni Post Hoc test was reported in-text. 
The universities were anonymised for ethical reasons.
a. Adjusted for higher educational qualification, internship training, and workshops

b Adjusted for higher educational qualification, internship training, workshops, specialty,
practise setting, and years of experience.

Figures
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Figure 1

Venn diagram of the MI courses taught during the undergraduate education
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Figure 2

Number of diagnostic imaging workshops ever attended by the respondents
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Figure 3

Level of training in interpretation and utilisation of musculoskeletal imaging


