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Abstract

Objectives Clinical research is the bedrock of clinical innovation, education and practice. We characterized and criti-
cally appraised physiotherapy clinical research to avoid implementing misleading research findings into practice
and to task the Nigerian physiotherapy societies on responsible conduct of clinical research.

Methods This is a systematic review of articles published in English between 2009 and 2023. We started with 2009
because at least few Nigerian Physiotherapy school had commenced postgraduate (research) training by then. We
searched Pubmed, Medline, Cumulative Index to Nursing and Allied Health Literature, Academic Search Complete,
PsycINFO and African Journal Online, and reference lists of relevant articles. We Data were selected and extracted
according to predesigned eligibility criteria and using a standardized data extraction table. Where appropriate,

the Pedro and Cochrane ROBINS1 were used to examine the risk of bias.

Results A total of 76 Nigerian studies were included in this study. The mean age of the study participants

was 46.7 + 8.6 years. Approximately, 45% of the participants were males. Of the clinical experiments, the randomized
controlled trial (RCT) was the most common design (87.5%). Musculoskeletal conditions (39.3%) were the most
studied disorder. Approximately 86% of the RCT had studies possessed fair to good quality. Interventions constituted
exercise therapy (76.3%), manual therapy (8.5%) and electrotherapy (8.5%). More than half (67.8%) of the studies
recorded medium to large effect sizes. A fair proportion (48.2%) of the studies had a confounding-by-indication bias.
Approximately 43% of the clinical experiments were underpowered, and a few studies conducted normality tests
(10.9%) and intention-to-treat analysis (37.5%).

Conclusions RCT is the most frequent clinical experiment, with majority of them possessing fair to good quality.

The most important flaws include improper computation of sample size, statistical analysis, absent intention-to-treat
approach, among others. The magnitude of effects of Physiotherapy interventions varies from nil effect to large effect.
Musculoskeletal condition is the most prevalent disorder and exercise is the most important intervention in Nigerian
physiotherapy practice.

Trial registration We registered the protocol with PROSPERQ. The registration number: CRD42021228514.
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Introduction
Clinical research is the bedrock of clinical innovation,
education and practice in both developed and develop-
ing nations [1]. Without it, there can be no advancement
in health and clinical practice, and philosophy, opinions,
mere assumptions and quackery will occupy the front
rows in the care for the whole man [2]. The competitive
search for the Coronavirus-19 vaccine through clinical
inquiries illustrates the typical role of clinical research
in health development and innovation [3]. The role of
clinical research is multifaceted and cannot be overem-
phasized. It provides information about disease trends
and risk factors, outcomes of treatment, public health
intervention, functional abilities, patterns of care, health
care costs amongst others [4]. Health research has led
to the development of new therapies, and remarkable
improvement in health care and public health [5]. They
form the primary means by which a nation’s healthcare
goals are achieved and improved [6]. Interestingly, no
therapy, testing procedure or clinical device is deemed
safe and effective for public consumption except by evi-
dence emerging from clinical research [7]. The practice of
physiotherapy in Nigeria is majorly informed by evidence
emerging from high-income countries, with little inputs
from the local context to validate and contextualize evi-
dence obtained in high income countries. This is largely
due to poor research culture among Nigeria clinical
physiotherapists, and lack of postgraduate physiotherapy
education until 2009 when a few Nigeria Universities
commenced postgraduate training in Physiotherapy [8].
Now, physiotherapy education is over 50 years in Nige-
ria [9], however, evidence emerging from an a multi-
center study reveals a low level of participation in clinical
research among Nigerian Physiotherapists [10], with out-
puts of these research being negatively skewed towards
non-clinical observational studies [11]. While one can-
not dispute the utter relevance of non-clinical research,
the need for clinical and intervention research towards
an effective Physiotherapy practice is essential and can-
not be overemphasized [6]. The quality of Nigerian-based
clinical research, reportedly, leaves much to be desired
[12]. This possesses implications for both implementa-
tions science and clinical practice in a country where
Physiotherapy is fast becoming a routine treatment. The
overt dependency on research innovations and patency
obtained in developed nations as well as poor research
funding constitutes a hindrance to the development of
clinical Physiotherapy in the Nigerian context. In a coun-
try hosting over 50 PhD students every four to five years,
one would expect a fair degree of innovations and growth
of the Physiotherapy profession [13], with the contextual-
ization of practice to suit specific local needs and scarce
resources. Furthermore, as at 2016, there were at least
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114 academics in physiotherapy departments across the
country, with 36 and 69 of them possessing MSc and PhD
respectively [14]. However, clinical physiotherapy prac-
tice is yet to reap of this investment, and this may be due
to paucity of thoroughly informed and designed interven-
tional studies, lack of implementation of research find-
ings and poor research funding which remain the major
challenges in low and middle income contries [12, 15].
As part of the preliminary strategy directed at advancing
clinical physiotherapy education and practice in Nigeria,
this review aims to characterize and critically appraise
physiotherapy intervention research in Nigeria.

Methods

Protocol and registration

This systematic review followed the Preferred Report-
ing Items for Systematic Reviews (PRISMA) checklist,
and supplemented by the Joana Briggs Institute Scop-
ing Review Guidelines [16]. The protocol is registered
with PROSPERO, ID- CRD42021228514. We have made
the following amendment to the review protocol since
registration: the review aim has been recast from “to
investigate the types & methodological quality of clinical
physiotherapy research carried among Nigerian popula-
tion” to “to characterize and critically appraise clinical
interventional research in Nigeria, and to set forth rec-
ommendations for relevant stakeholders and policymak-
ers’. Also, we discovered that Pedro and ROBINS 1 will
be more appropriate compared to the mixed method
appraisal tool specified in the registered study protocol.

Eligibility criteria

“All articles were independently reviewed by two authors
to determine their eligibility based on the following eli-
gibility criteria: i). studies involving a Nigerian patient
population; ii). studies examining the effect of a physio-
therapeutic intervention in a Nigerian patient population
regardless of whether or not a comparator was employed;
iii). trials that included a pharmaceutical comparator but
provided enough information to determine the physi-
otherapy intervention modality’s independent effect; iv).
outcomes constituted study characteristics (including
design, sample size, intervention and disease studied),
methodological quality, study effect size and power; v).
articles written and published in English between 2009
and 2023; vi). studies were included irrespective of set-
ting (primary, secondary, tertiary health care, private
physiotherapy clinics/gym centers)” [16]. We excluded
studies conducted before 2009, studies in which it is
difficult to ascertain the stand-alone effect of the physi-
otherapeutic intervention employed or case reports, to
enhance comparability.
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Information source

In line with the registered review protocol, we searched
for original research articles and systematic reviews using
PubMed, Cochrane Library, MEDLINE, CINAHL, Aca-
demic Search Complete, PsycINFO and African Journal
Online. Furthermore, we searched the reference lists of
relevant articles for additional peer-reviewed articles.

Search

Initially, we harvested keywords and MeSH terms from
key articles. We then analysed the keywords and index
terms used to describe the articles. We conducted a
pilot search using these terms in PubMed. We refined
the search terms to obtain the most sensitive and spe-
cific strategy (See Additional file 1: Appendix 1). A third
search using the piloted terms was conducted across all
selected databases. The earliest search was carried in Jan-
uary 2021 while the latest search was done using AJOL in
April 2023.

Academic
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Study selection

We exported our search results directly into EndNote
8, where duplicate articles were removed. Once all the
duplicate articles were removed, a reviewer screened the
titles and selected articles that met the inclusion criteria.
EE reviewed the full-text articles and excluded articles
that did not meet the eligibility criteria under the super-
vision of NM. We screened the reference lists of relevant
articles to identify additional studies. We did not restrict
studies based on target population, setting, language.
We only included studies published after 2009. We only
included studies published in English. We excluded case
reports to enhance comparability. The PRISMA diagram
details the flow of studies throughout the selection pro-
cess, along with reasons for excluding articles (Fig. 1).

Data collection process

In this review, data were extracted by EE and validated
by NM. From each article, we extracted primary data
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Fig. 1 PRISMA flow diagram for the systematic review on characterization and appraisal of physiotherapy intervention research in Nigeria

(2009-2020)
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including study characteristics (design, intervention and
disease) and study quality. We also extracted data neces-
sary to estimate the study effect size and post-hoc study
power. We also recorded article information including
author, title, population, sample size, sampling tech-
niques, geopolitical region and summary of findings.
Data were extracted using a custom spreadsheet. We
contacted a study author to ask for full-text details.

Data items

Primary data sought included study characteristics
(design, sample size, intervention utilised, and disease
condition), and study quality. Secondary data were age,
sex, mean difference and summary of findings.

Risk of bias assessment and quality appraisal

We undertook quality appraisal using the Pedro Risk of
Bias Assessment Tool Scale and Cochrane ROBINS-I,
depending on the design. The Pedro scale is a special-
ized and reliable methodological evaluation instrument
for physiotherapy RCTs [17]. Only when a requirement is
met is a point awarded. The reliability of Pedro scale item
evaluations ranged from "fair" to "significant,” while the
entire Pedro score’s reliability was "fair" to "good" [17].
The measure appears to be reliable enough to be used in
systematic evaluations of RCTs in physical therapy [17].
Following we defined poor study quality as 0-3, fair as
4-5, good as 6-8 and excellent as 9-10 [18]. Similarly,
the Cochrane ROBINS-I is the most commonly recom-
mended tool for non-randomized clinical experiments
[19]. ROBINS-I tool was used to measure the risk of bias
in the methodology aspects of included non-randomized
clinical studies. Studies’ risk of bias was considered low,
moderate, serious or critical based on bias in these seven
domains: confounding, participant selection, interven-
tion, measurement, deviation from intended interven-
tion, missing data, outcome measurement and selection
of reported result. A study were considered to have low
risk of bias if all the domains were ranked low; to have
moderate risk of bias if the domains were ranked low
or moderate; to have serious risk of bias if at least one
domain was ranked serious; and to have critical risk of
bias, if at least one domain was ranked critical [19].

Summary measure and data synthesis

We obtained mean difference from studies and com-
puted effect size per study, in line with Borenstein et al.
[20] and Lenhard [21]. Post-hoc power was computed
using the G-power software. Alpha was set at 0.05. For
confounding-by-indication, we assessed studies for anal-
ysis of baseline comparison for socio-demographic and
the key outcome. The assessment was scored over 5, 6
or 7 depending on the disorder. Age, gender, BMI and
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occupation (rarely) were the prevalent socio-demograph-
ics assessed (Table 1).

Results

Study selection and characteristics

We identified 2800 records in the first search of 7 data-
bases. After de-duplication, 1990 records remained.
After screening all the titles and abstracts, we excluded
1858 irrelevant records, leaving 132 records for full-
text review. Of the 132 full-texts, 86 publications were
excluded leaving 56 eligible articles. In the update search,
we accessed two databases namely PubMed and African
Journal Online. A total of 1807 were retrieved of which
1770 were excluded following title and abstract screening
leaving 37 articles for full text screening. Of the 37 arti-
cles, 20 were eligible and included. Overall, our review
included 76 articles involving 5733 participants from the
country (Fig. 1 and Table 1). The included studies were
published between 2010 and 2021.

Participants’ characteristics

Seventy studies reported age, with mean age of
46.6+8.1 years and 46.8+9.2 years for experimental
group and control groups, respectively. Forty-five studies
reported gender, with male to female ratio for the experi-
mental 47%:53% and 43%: 57% for the control group.
Most of the studies did not report educational back-
grounds but amongst studies (five) that did, the average
percentage of participants with at least secondary educa-
tion was 76.8% and 78.4% for experimental and control
groups, respectively while 65.2% and 28.8% represent
the number with primary or no formal education experi-
ment and control groups, respectively (Additional file 1:
Appendix 2).

Quality appraisal

Of the 76 included studies, we assessed the quality of
the 64 RCTs using Pedro. Of the 64 studies, 15 (23.4%)
studies possessed fair quality, 40 (62.5%) possessed good
quality and 9 (14.1) possessed excellent quality (Addi-
tional file 1: Appendix 3 Table 1). All the twelve non-
randomised experiments were assessed using ROBINS-1
and 10 (83.3%) had low risk of bias (Additional file 1:
Appendix 3 Table 2).

Disorders, interventions and outcomes

A total of 19 disorders were studied. These include non-
specific low back pain 19 (25%), type 2 diabetes mellitus
(DM) 9 (11.8%), hypertension 9 (11.8%), osteoarthritis 9
(11.8%), and HIV infection 9 (11.8%), among others. The
interventions utilized were exercises 58 (76.3%), manual
therapy 9 (11.8%), electrotherapy 10 (13.2%), etc. Types of
exercise were stabilization exercises, therapeutic exercise,
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Table 1 Determination of confounding-by-indication bias

S/N Disorder Confounds Pass-score
including
KO

1 Breast cancer Age, medication, BMI, KO 2/4

2 Cerebral palsy Age, severity, KO 2/3

3 COPD Age, gender, respiratory rate, KO 2/4

4 Diabetes Age, BMI, gender, KO 2/4

5 Heart failure Age, gender, Heart rate, KO 2/4

6 HIV Age, gender, viral load/CD4 counts, adherence to drugs, depression, KO 3/6

7 Hypertension Age, gender, BMI, diabetes, KO 2/5

8 LBP Age, gender, BMI, occupation, KO 2/5

9 Lumbar rad Age, gender, BMI, occupation, KO 2/5

10 Menopause Age, gender, BMI, peri/post variations, KO 2/5

1 Obesity Age, gender, BMI, KO 2/4

12 Osteoarthritis Weight, BMI, age, gender, occupation, KO 3/6

13 SCA Age, gender, BMI, baseline Hb, KO 2/5

14 Stroke Age, gender, BMI, severity, time, type of stroke, laterality 3/6

15 NS- Neck pain Age, gender, BMI, occupation, KO 2/5

16 Pregnancy Maternal age, trimester, febrile illness, intra-partner violence, maternal hypertension, KO 3/6

17 Piriformis syndrome Age, gender, occupation, BMI, KO 3/5

18 Breast engorgement Maternal age, parity, gravidium, education, KO 2/5

19 HIV-associated neurocogni- Alcohol, substance abuse, depression, psychotic disorder, focal neurologic deficit, income, KO 4/7

tive disorder (HAND)

KO Key outcome, COPD Chronic obstructive pulmonary disease, BMI Body mass index, HIV Human immunodeficiency virus, Hb Hemoglobin, LBP Low back pain, SCA

Sickle Cell Anemia, NS Non specific

aerobic exercises, mobilization exercise, resistance exer-
cise, aquatic exercise, walking, McKenzie back exercise,
isometric handgrip exercise etc. The three most studied
key outcomes were pain intensity 26 (34.2%), blood pres-
sure 11 (14.5%) and blood glucose 5 (6.6%) (Table 2).

Study designs, sample size, & sampling techniques

Of the 76 studies included in this review, 64 (84.2%) and
12 (15.8%) were randomized control trials (Additional
file 1: Appendix 3 Table 1) and non-randomized experi-
ments (Additional file 1: Appendix 3 Table 2), respec-
tively. Regarding sample size, Onigbinde et al. [88] and
Ogbutor et a [74]. utilized the least (17) and largest
(400) sample sizes, respectively. Probability sampling
techniques were employed in 64 (84.2%) of the studies
(RCTs), while non-probability techniques were utilized in
12 (15.8%) studies (non-randomized).

Statistics and confounding bias

On assessment for the test of normality of dataset, 12
(15.8%) studies [25, 26, 32, 38, 40, 41, 52, 54, 63, 69, 70,
84, 96] performed a normality test. Eleven of them [22,
32, 38, 40, 41, 52, 54, 63, 69, 70, 84, 96] used the Shap-
iro—Wilk test while Abdulahi [38] employed Kolmogo-
rov test. Besides the lack of normality test. Of the 76

included studies, 31 (42.1%) [25-27, 38, 42, 43, 45, 47,
52-55, 58, 61, 62, 65, 66, 72-74, 76, 77, 79-81, 88-91, 93,
97] suffered confounding-by-indication bias. Sources of
confounding bias were missing baseline comparison of
relevant socio-demographic characteristics 11 (14.5%)
[38, 42, 43, 45, 52, 54, 58, 61, 65, 66, 89], missing baseline
comparison of key outcome(s) 8 (10.5%) [25-27, 54, 72,
73, 80, 90], missing baseline comparison of both socio-
demographic characteristics and key outcome(s)and
failure to account for a statistically significant difference
in baseline levels of relevant outcomes in the final post-
intervention analysis 15 (19.7%). A few studies (11.8%)
[22, 24, 38, 43, 47, 63, 69, 70, 98] employed an intention-
treat approach to statistical analysis.

Study power and effect size

The average study power was 72.3%. More than half
(56.6%) of the studies were sufficiently powered, with
36 (21%) of them being overtly powered. This is a desir-
able outcome, however, 43.3% of the clinical experiments
were underpowered. Regarding the magnitude of study
effect, 12 (15.8%) studies recorded nil effects, 11 (14.5%)
had small effects, 20 (26.3%) with medium effects, and
32 (42.1%) had large effects (Table 2). We observed
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Table 2 Effect size, and statistical power of the included studies

Author Intervention for outcome(tool) in condition P-values Effectsize Power (%) Remark
Abass et al. [22] Lumbar stabilization for Pl in chronic LBP 0.236 0.082 48 X
Abdulahi et al. [23] CIMT improving MF in stroke >0.05%  0.348 46 X
Abdullahi et al. [24] CIMT for motor impairment in stroke 0.166 0.37 28 X
Adeniyi et al. [25] Exercise improving for SBP in Type 2 DM 0.030% IN -
Adeniyi et al. [26] Exercise for pain in Type 2 DM <005 N -
Adepoju et al. [27] Exercise improving balance in CP 0.339 0.57 58 X
Ahmed et al. [28] Stabilization exercise & mzl energy tech for pain in low back pain <0.001* 0.7385 59 X
Ajiboye et al. [29] Exercise improving walking capacity in CHF (biventricular) p<0.05* 1.28 100 \J
Akinola et al. [24] Exercise improving GMF in spastic CP 0.001* 0.236 9 X
Akodu & Akindutire [30]  Exercise for sleep disturbance in LBP (NS) 0.030* 06 100 \J
Akodu et al. [31] Stabilization and pilate exercise for pain in LBP 0.001* 1.239 96 \
Aliyu et al. [32] Exercise for pain in LBP (NS) 0.6 0.0078 85 N,
Asogwa et al. [33] Progressive resistance exercise for CD4 count in HIV patients <0.001* 0.82 87 \J
Aweto et al. [34] Exercise for depression score in PL HIV 0.925 0.36 100 N
Aweto et al. [35] Incentive spirometry for FVC in Type 2 DM 0.925 0.071 6 X
Aweto et al. [36] Incentive spirometer for FEV in asthma 0.001* 0441 73 X
Bello & Adeniyi [37] Exercise for pain intensity (VASB) in LBP 0.020% 1.93 100 N
Bello et al. [38] Manual therapy for FVC in lumbar radiculopathy 0.000* 0.26 46 X
Bolarinde et al. [39] Exercise for Pl in LBP <0.001* 0.023 60 X
Danazumi et al. [40] Integrated neuromuscular inhibition tech for pain in piriformis syndrome <0.001* 5433 100 N
Danazumi et al. [41] Chain Exercise & kinesiotaping for pain in OA 0.011* 2.116 100 \V
Ezema et al. [42] Exercise for FBS in Type 2 DM 0.001* 0.59 100 N
Ezema et al. [43] Exercise for SBP in PLHIV <0.010 274 100 N
Ezema et al. [44] Exercise for FBS in type 2 DM <0.01*  -1.281 98 N
Fadupin & Akinola [45]  Exercise for FBS in Type 2 DM <0.05* 016 100 N
Fayehun et al. [46] Walking prescription for HBATc in Type 2 DM 0.015* 0.035 5 X
Habibu & Hanif [47] Non-thermal US for breast engorgement 0.153 0.132 8 X
lbrahim et al. [48] Motor control exercise for pain in low back pain <0.05 0.767 87 N
Idowu & Adeniyi [49] Graded activity with monitoring for Pl in LBP and Type 2 DM <0.001* 194 99 N
Ige et al. [50] Pulmonary rehab for FEV1 in COPD <0.050% 2518 100 N
Jegede etal. [51] Exercise for WR in obese individuals <0.001* 1.7 99 N
Johnetal. [52] Exercise for SBP in PL HIV 0.001* 0.12 100 \J
Johnson et al. [53] McKenzie for Pl in LBP 0.02* 1.18 79 X
Kaka et al. [54] Exercise for VAS in NS-neck pain 0.001* 1.267 100 N,
Lamina & Okoye [55] Exercise for lipid profile in hypertension 0.001* 0.007 57 X
Lamina & Okoye [56] Moderate intensity training for SBP in hypertension 0.001* 1.22 100 J
Lamina & Okoye [57] Exercise for SBP in hypertension 0.001* 0.67 100 V
Lamina & Okoye [58] Interval training program for SBP in hypertension 0.001* 0.27 100 J
Lamina et al. [59] Shortwave for pain for pain in PID <0.001* 1.746 99 N,
Lamina et al. [60] Exercise for SBP in hypertension 0.001* 1.04 100 \J
Maduagwu et al. [61] Exercise for QoL in HIV seropositive 0917 0.023 6 X
Maduagwu et al. [62] Exercise for CD4 cells on in HIV 0.002* 0.82 90 V
Maharaj & Nuhu [63] Exercise for FBS in type 2 DM 0.002* 0.122 21 X
Maruf et al. [64] Aerobic dance for lipid (LDL-C) IN HTN patients <0.05 -0.092 79 X
Maruf et al. [65] Exercise for BP in hypertension 0.075 039 74 X
Maruf et al. [66] Exercise for SBP in hypertensive patients 0.001* 0.751 98 N
Mbada et al. [67] McKenzie for DBEE in LBP 0.001* 027 100 \V
Mbada et al. [68] Exercise for FAB in LBP 0.154 0.076 9 X
Nweke et al. [69] Aerobic exercise (Cycle ergometer) for HAND <0.05*% 0.261 20 X
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Table 2 (continued)

Page 7 of 13

Author Intervention for outcome(tool) in condition P-values Effect size Power (%) Remark
Nweke et al. [70] Aerobic exercise (Cycle ergometer) for QoL in HAND 0.001* 3.156 100 N
Odebiyi et al. [71] Exercise and massage for QoL of cancer patient 0.001* 0.39 100 \J
Odole & Ojo [72] Telephone based therapy for Pl on OA 0.001* 0.16 100 N
Odunaiya et al. [73] Aerobic exercise for depression in HIV patients <0.05* 2091 100 \J
Ogbutor et al. [74] Exercise for SBP in pre-hypertensives 1.653 1.5 100 \J
Ogwumike et al. [75] 2 Exercises for Adiposity in peri- and post-menopausal 0.05 0.959 23 X
Ojeniweh et al. [76] Infrared for pain in low back pain >005* -0.173 9 X
Ojoawo & Olabode [77]  TOP and traction for NDI in cervical radiculopathy 0.889 0.125 42 X
Ojoawo et al. [78] Cervical traction for pain in cervical radiculopathy <005* -1218 98 \J
Ojoawo et al. [79] Exercise for Pl'in LBP 1.000 0.052 5 X
Ojoawo et al. [80] US and massage for Pl in LBP 0.001* 0.57 99 N
Ojoawo et al. [81] TOP for Pl in cervical radiculopathy <0.05* 053 85 \J
Ojoawo et al. [82] VOP for RMDQ in chronic LBP 0.692 0.549 68 X
Ojoawo et al. [83] Exercise for VAS in knee OA <001* 0386 87 N
Okonkwo et al. [84] Balance training for balance in cognitively-impaired stroke patients <005* 337 100 \V
Okonkwo et al. [85] TENS for Pl in injection sciatic pain 0.001* 0.16 13 X
Olagbegi et al. [86] Exercise for SOMS in OA >005* 007 100 \V
Olagbegi et al. [87] Exercise for ADL in OA <0.001* 0.737 100 N
Onigbinde et al. [88] Wobble board exercises & dynamic balance for static balance in stroke 0.001* 1.213 63 X
patients
Onigbinde et al. [89] 1QS for RMx in OA 0.001* 0.644 89 v
Onigbinde et al. [90] SWD for VAS in OA 0.03* 0.747 42 X
Onuwe et al. [91] Double modality for PP in MSK injuries <0.05* 0.293 24 X
Onwunzo et al. [92] Isometric strengthening exercise for pain in OA <0.001* -4.907 100 N
Sarafadeen et al. [93] Stabilization exercise for pain in LBP <0.001* -4.207 100 N
Sokunbi et al. [94] TENS for sleep quality in pregnant women 0.717 0.196 10 X
Tella et al. [95] TENS for tactile acuity in LBP <0.05* 0352 15 X
Usman et al. [96] Combination therapy for pain in OA 0.001% 0.34 100 N

*: significant at a = 0.05; X: finding is probably not a reflection of true effect; v: finding is probably a reflection of true effect; IN Information not available, DM Diabetes
mellitus, CP Cerebral palsy, CIMT Constraint-induced movement therapy, CHF Congestive heart failure, WR Weight reduction, LBP (NS) Low back pain (non-specific), SBP
Systolic blood pressure, Type 2 DM Type 2 diabetes mellitus, (G) MF (Gross) motor function, CHF Chronic heart failure, (PL) HIV (People living with) Human Immuno-
deficiency virus, FVC Forced vital capacity, VAS (B) Visual analogue scale (back), P/ Pain intensity, FBS Fasting blood sugar, HBA1c Glycosylated hemoglobin, DBEE
Dynamic back extensors endurance, COPD Chronic obstructive pulmonary disease, QoL Quality of life, OA Osteoarthritis, DRPEE Dynamic Back Endurance Exercise,

US Ultrasound, SQS Static quadriceps muscle strength, TOP Transverse Oscillatory pressure, ADL Activity of daily living, FAB Fear-Avoidance Beliefs IQS- isometric
quadriceps strengthening, SWD Short wave diathermy, RM Repetitive maximum, RMDQ Roland-Morris Disability Questionnaire, FPG TENS Transcutaneous electrical
stimulation, PID Pelvic inflammatory disorder, HTN Hypertension, RCT Randomized controlled trial

incongruence between effect size and study power in 31
(40.8%) of the studies.

Discussion

This review was conducted to characterize and critique
physiotherapy interventional research in Nigeria. Of the
clinical experiments, the randomized controlled trial
(RCT) was the most common design. Musculoskeletal
conditions were the most studied disorder. More than
half of studies possessed fair to good quality. In the order
of frequency, interventions constituted exercise therapy,
manual therapy and electrotherapy. More than half of the
studies recorded medium to large effect sizes. A fair pro-
portion of the studies had a confounding-by-indication

bias. A few studies conducted normality tests and
intention-to-treat analysis. The fact that the majority
of the studies were excluded for being non-interven-
tional reflects a poor volume of interventional research
compared with the expected volume of clinical trials
from postgraduate Physiotherapy research, particularly
PhDs, in the country. This suggests that clinical trials
are an uncommon engagement among physiotherapist
researchers in Nigeria. However, the number may reflect
the volume of unpublished experimental theses and dis-
sertations as well as the numbered published in fair to
high impact journals indexed with Medline, Pubmed,
and Cumulative Index for Nursing, Allied Health and Life
Sciences, Academic Search Complete. This collaborates
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with the findings of Hamzat et al. [10] and Adeniyi et al.
[11]. Hazmat [10] reported a low level of participation
in clinical research among Nigerian physiotherapists,
while Adeniyi et al. [11] reported cross-sectional design
to be most prevalent study design among undergradu-
ate students. Research output is a required criterion for
the promotion of University academics in Nigeria. How-
ever, whether a study is a clinical experiment or a once-
off observation study does not make a difference in the
appraisal score for promotion of academics, thus disfa-
voring the chances for more rigorous and costly clinical
experiments [99, 100].

Of the clinical experiments, randomized control tri-
als were the most prevalent. This is a desirable outcome
because RCTs form the gold standard design for respon-
sible conduct of clinical research especially ones seeking
the development of clinical intervention and innovation
[101, 102]. Interestingly, the fact that only a few of the
RCTs preserved the integrity of randomization through
intention-to-treat analysis is undesirable. Randomization
can greatly reduce the unintentional bias and confound-
ing effects that may exist between the control group and
the intervention group. Randomization ensures the later
use of probability theory to perform the statistical anal-
ysis [103]. It is important to make sure the control and
treatment have the same conditions in various aspects
[104]. Contrary to this outcome of the study, Adeniyi
et al. [11] found cross-sectional observational studies to
be the most prevalent. However, the choice of cross-sec-
tional designs over RCT designs may be due to the lim-
ited time allocated (i.e. having less than 6 months) for the
completion of undergraduate research project.

We found a fair proportion of statistical analysis inap-
propriate in a fair proportion of the studies, with lack of
covariate analysis and lack of normality test being the
major reasons. This indicates a fair degree of inadequacy
of statistical education among Physiotherapy research-
ers in Nigeria. This supports the advocacy for statistical
education among Nigeria researchers [105], as knowl-
edge of statistics is essential for biomedical research and
innovation. Although this is the first methodical review
appraising statistical application among Nigerian clinical
research, the finding collaborates that of Yan et al. [104]
Common statistical omissions or malpractices include
ignoring the sample size and data distribution, incor-
rect summarization measurement, wrong statistical test
methods especially for repeated measures, ignoring the
assumption for t-test or ANOVA test, failing to perform
the adjustment for multiple comparisons [104]. Con-
founds have been known to introduce bias in research
studies [106]. In interventional research, the presence of
significant bias raises the question of whether the out-
comes are credible and recommended for application in
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the clinical setting for the management of patients and
clients [104, 106]. Without the proper application of sta-
tistical methods, the risk of confounding bias increases,
data collection suffers from additional costs and efforts
and the analysis of research data gives suboptimal results
and eventually, wrong decisions can be taken [105].

Interestingly, although most studies were of fair to good
quality in terms of risk of bias assessment, the enormity
of omissions in the included studies collaborates finding
endorsed by the UK Department for International Devel-
opment [12], which revealed a remarkable prevalence of
low-quality research in Nigeria. Factors associated with
poor-quality research in Nigeria include weak national
research funding capacity, and lack of mechanisms for
research quality evaluation [12]. Quality appraisal assess-
ment is important in permitting researchers to draw
effective conclusions and broader inferences concerning
the primary study [107]. Furthermore, our study find-
ings align with Hassan and Schaffer [108] which reported
poor quality of clinical research and science in Africa.
The lack of high-quality research in Nigeria constitutes
an impediment to the growth and development of the
country Garba and Saidu [14]. The fraction of resources
imputed into research output is minimal and lack of
funding, equipment and mentoring are the prominent
reasons for the poor quality of research [14]. Therefore,
addressing these putative barriers will improve the qual-
ity of physiotherapy intervention research in the Nigerian
context and as well increase the chance of translation of
clinical research outcomes into impactful products, deci-
sions and policies [14, 109, 110].

More than half of the studies included studies were
sufficiently powered, with 50% being overtly powered.
This is a desirable outcome, however, over 43% of the
clinical experiments are underpowered thereby result-
ing in an average statistical power of approximately 72%.
This is undesirable and indicates the need for statisti-
cal consultation and/or inclusion of biostatisticians as
staff in clinical departments across Nigerian academic
institutions. This is because a low statistical power has a
reduced chance of detecting a true effect and the chance
that a statistically significant result reflects a true effect.
Similarly, about half of the studies were overtly pow-
ered and this reflects wastefulness [111] in the conduct
of clinical physiotherapy intervention research in Nige-
ria. Furthermore, possession of adequate sample size
is a good trait of quality clinical research, however, the
incongruence between study quality (mostly subopti-
mal) and power (mostly sufficient) in our review reflects
a lack of statistical consultation and/or expertise in RCT
among Physiotherapy researchers in Nigeria [105]. Given
this incongruence, the findings that most of the stud-
ies observed medium to large effect cast doubt on the
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efficacy of Physiotherapy interventions as reported in the
Nigerian studies, thus requiring further investigation.

Assessment of effect size otherwise known as the mag-
nitude of treatment effects revealed that Physiothera-
peutic interventions as utilized in this study are largely
effective for the disorders indicated in the studies. This
is consistent with results obtained by Herbert et al. [112]
who found various physiotherapy interventions-exercise
and massage yielded positive health outcomes in the
patient population studied. Our review, show that exer-
cise was the most important intervention or treatment
modality employed among Nigerian Physiotherapists.
This shows that exercise as a mainstay physiotherapy
intervention is of significant benefits. This is in keeping
with an evidence-based recommendation as enshrined
in clinical practice guidelines for the management of
low-back pain [113, 114]. Also, the findings that electro-
therapy modalities (usually used for pain) possessed nil
to medium effect (21, 53, 57) reflects clinical practices
guidelines recommendations to avoid electrotherapy
modalities for the management of an orthopaedic con-
dition like low-back pain because they have found to be
ineffective [113, 114]. Despite this finding, the incongru-
ence between study power and magnitude of treatment
effects in most of the studies included in this review con-
stitutes a serious limitation thus limiting the inference
that physiotherapy interventions were largely efficacious
for the health conditions and outcomes studied. Hence,
there is a need for the pursuit of excellence when con-
ducting further clinical Physiotherapy research as this is
the only way to make research count.

The enormity of research and statistical flaws observed
in the included papers raises a question on education and
entry-level of physiotherapists in and through research,
as well as the structuring of research in the country to
support the development of quality scientific produc-
tion. While we did not factor data on educational quali-
fication of the chief/corresponding authors, a recent
studies shows that most of Nigerian Physiotherapy aca-
demics possessed at least Master’s degree [14]. Clearly,
mostly, there is a lack of consistency in structure as well
as focus with topics often picked at random, without suc-
cint, well-thought out and tenacious trajectory towards
achieving substantial research products of clinical devel-
opmental significance. Contrary, researches should be
targeted at problem solving and not just to gain promo-
tion, and should be domesticated and contextualized to
reflect the needs and resource of the society [115].

Overall, the fact that that we may not have included
all eligible studies constitutes a limitation. However, we
made efforts to search relevant databases. Although,
there were several omissions observed in the concluded
studies, the fact that most of the studies possessed
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moderate to large effects as well as fair to good quality
is a strength and tends to validates the policy underly-
ing the establishment of physiotherapy as a healthcare
profession in the country. However, the exact efficacy
of the various physiotherapy interventions x-rayed in
this review should be interpreted in the light of enor-
mity of others flaws not captured in the risk of bias
assessment.

Conclusions

Of clinical experiments, RCT occupies the top row in the
Nigerian physiotherapy community. Most of the studies
possessed fair to good quality. The most important flaws
include improper computation of sample size, statisti-
cal analysis, absent intention-to-treat approach, among
others. The magnitude of effects of Physiotherapy inter-
ventions varies from nil effect to large effect. Exercise
appears as the most utilized and effective intervention
while electrotherapeutic modalities appears as the least
important. Continuous professional training in research
and biostatistics will improve the quality of physiother-
apy intervention research. We recommend early intro-
duction of research and statistical education to future
physiotherapists.
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