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Highlights

What are the main findings?

e A coherent and internally consistent system of interpretative thresholds was derived
for three effect size families (odds ratio, relative risk, and n? /np?), enabling comparable
interpretation across statistical models.

e  Thresholds were identified for odds ratio, relative risk (depending on baseline risk),
and n2/mp?, providing a consistent interpretative framework across different statisti-
cal approaches.

What are the implications of the main findings?

e  The proposed thresholds provide a unified frame of reference, allowing direct compar-
ison of effect magnitudes across logistic, risk-based, and variance-explained models.

e  The results support more accurate and context-sensitive interpretation of effect sizes,
particularly highlighting the dependence of relative risk thresholds on baseline
event probability.

Abstract

(1) Background: Effect size interpretation in physiotherapy research varies across statistical
models, hindering comparability between studies using linear, logistic, and variance-based
analyses. Unified, discipline-specific thresholds are needed to harmonise interpretation
and support consistent sample size planning in clinical trials. The aim is to estimate
physiotherapy-specific reference values for odds ratio (OR), relative risk (RR), and n?/np?
based on empirically established thresholds for Cohen’s d (0.1, 0.4, and 0.8). (2) Methods:
Cohen’s d values were transformed into corresponding effect size metrics using determin-
istic algebraic relationships. Specifically, OR, RR, and n? were derived from Cohen’s d
under selected baseline risks (pyp = 0.1, 0.2, and 0.5). Calculations were performed in R
4.3.1 assuming equal group sizes and homogeneity of variances. (3) Results: OR thresholds
were 1.20 (small), 2.07 (medium), and 4.27 (large). For RR, at pg = 0.1, thresholds were
1.18, 1.95, and 3.22; at pg = 0.5, they were 1.09, 1.35, and 1.62. Corresponding n?/np?
values were 0.003, 0.039, and 0.138. (4) Conclusions: The derived thresholds form a coher-
ent, numerically anchored framework linking linear, logistic, and variance-based effect
sizes. This approach standardises interpretation across statistical models and strengthens
methodological consistency in physiotherapy clinical research.
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1. Introduction

The development of physiotherapy as a scientific and clinical discipline is closely
associated with the growing importance of evidence-based practice [1-3]. In this context,
not only statistical significance but also proper interpretation of effects and accurate sample
size planning are crucial. A central role is played by measures of effect size, which enable
the magnitude and clinical relevance of observed associations to be determined [4,5]. In
physiotherapy research, interpretative thresholds have already been established for Cohen’s
d and the correlation coefficient r [1]. However, clear discipline-specific guidelines for the
odds ratio (OR), relative risk (RR), n? (eta squared), and partial 12 remain lacking.

Importantly, previous methodological studies have employed comparable approaches
aimed at improving the interpretability and comparability of effect size measures across
different statistical frameworks. In particular, the transformation of odds ratios into relative
risks has been proposed as a strategy to enhance clinical interpretability and facilitate
decision-making, especially in contexts where baseline risk substantially influences effect
magnitude [6]. Moreover, methodological investigations comparing post hoc transforma-
tions of OR to RR highlight the inherent bias—variance trade-off and suggest that specific
transformations (e.g., square root transformation) may reduce the risk of misinterpretation
in studies with common outcomes [7]. Complementary evidence indicates that a wide range
of effect size metrics—including OR, RR, n?, and partial n%—can be normalised or approxi-
mated to a common scale (e.g., correlation-based metrics), thereby enabling cross-study
comparability and supporting the derivation of unified interpretative frameworks [8-10].
Taken together, these studies demonstrate both the feasibility and the necessity of establish-
ing empirically grounded and context-sensitive cutoff points [6-10]. Such thresholds would
not only align physiotherapy research with broader methodological advances but also
substantially improve the applicability of reported findings in clinical practice by providing
more intuitive and standardised benchmarks for interpreting effect magnitude.

Conventional benchmarks proposed by Jacob Cohen include values for Cohen’s d
(0.2—small effect, 0.5—medium effect, 0.8—Tlarge effect) and for the correlation coefficient
r (0.1—small, 0.3—medium, 0.5—]large effect) [11]. This approach has also been adapted
in physiotherapy, but mostly by referencing general methodological standards rather
than addressing discipline-specific needs. As in other areas of the medical sciences [1,
5,12-14], attempts have been made within physiotherapy to adapt these thresholds to
the specific characteristics of clinical research in this discipline. Consequently, reference
values for Cohen’s d and r have been proposed on the basis of empirical data derived
from physiotherapy studies, enabling more accurate power analyses and more clinically
meaningful interpretation of findings [1].

The establishment of such thresholds for Cohen’s d and r represents an important step
towards the standardisation of results reporting in physiotherapy. They allow researchers to
define expected effect sizes more precisely at the study design stage, which directly informs
the estimation of the required sample size [4]. This is essential to ensure adequate statistical
power, minimise the risk of type II error, and avoid unjustified inflation of participant
numbers beyond genuine research needs [15].

However, physiotherapy research frequently involves the analysis of dichotomous
variables, such as the occurrence of functional improvement, pain reduction beyond a
specified threshold, return to work, or the presence of complications. In such cases, the
principal measures of effect size are the OR and RR [16]. For example, in a rehabilitation
study, RR may quantify the likelihood of achieving clinically meaningful pain reduction in
a treatment group compared to control. Nevertheless, their interpretation continues to rely
largely on general statistical conventions rather than on empirically derived thresholds
specific to physiotherapy as a distinct clinical field.
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The absence of discipline-specific thresholds for OR and RR compels researchers to
adopt arbitrary effect size assumptions when planning studies. This may result in sub-
stantial discrepancies in sample size estimation. Overly optimistic assumptions regarding
effect magnitude may lead to underpowered studies and an increased risk of statistically
non-significant findings despite genuine intervention efficacy [14,17]. Conversely, overly
conservative assumptions may result in disproportionate increases in sample size, generat-
ing higher costs, prolonging project duration, and raising additional ethical considerations.

A comparable issue concerns 12 (eta squared), primarily used in analysis of variance
(ANOVA) to quantify the proportion of variance explained by a given factor [18,19]. In
physiotherapy, ANOVA is commonly employed to evaluate the effectiveness of therapeutic
programmes, compare interventions, and analyse changes over time. Although general
interpretative benchmarks for n? are available in the broader methodological literature, they
have not been unequivocally validated or tailored to the specific context of physiotherapy
research. The nature of functional, clinical, and biomechanical variables may substantially
influence both the distribution and magnitude of observed effects [5,13,14,18,19].

A clear methodological gap therefore remains for OR, RR, and n? in physiotherapy.
The absence of such guidelines hinders comparison across studies, limits the coherence
of meta-analytical syntheses, and complicates the translation of research findings into
clinical practice.

From the perspective of advancing physiotherapy as an evidence-based discipline, it
is therefore necessary to define empirically justified effect size thresholds for OR, RR, and
n?, analogous to those already developed for Cohen’s d and r in physiotherapy research.
The aim of the present study is to estimate appropriate reference values for OR, RR, and n?.

2. Materials and Methods

The present study was prepared as a supplement to and extension of a previously
registered research protocol in the Open Science Framework (OSF) [20]. This analysis
constitutes an extension of the methodological assumptions specified at the stage of the
earlier registration and further clarifies the effect size transformations outlined in the
original submission.

The methodology presented herein was developed to define effect size thresholds for
the odds ratio (OR), relative risk (RR), n%, and np? in physiotherapy research, taking as a
starting point empirically established thresholds for between-group differences expressed
as Cohen’s d and for correlational associations expressed as Pearson’s r. In the analyses,
it was assumed that, for between-group differences in clinical physiotherapy trials, small,
medium, and large effects correspond to Cohen’s d values of 0.1, 0.4, and 0.8, respectively,
in accordance with published physiotherapy-specific guidelines [1]. The selection of these
specific thresholds is grounded in domain-specific recommendations rather than the con-
ventional benchmarks proposed in general psychological research, reflecting the typically
smaller and clinically nuanced effects observed in physiotherapy interventions. Never-
theless, it should be acknowledged that these values may not be universally applicable
across all study designs, populations, or outcome measures. All subsequent conversions
were based on formal mathematical relationships between effect size measures, consis-
tent with the classical framework proposed by Jacob Cohen and further elaborated in the
methodological literature [11].

To convert Cohen’s d into the OR, the relationship between the standardised mean
difference and the natural logarithm of the OR was applied, based on the assumption of a
logistic distribution of the latent variable. The following formula was used [21-23]:

In(OR) = f/g
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and subsequently:

ox - on( )

This transformation is approximate and relies on several key assumptions, including
that the latent variable follows a logistic distribution, that variances are comparable be-
tween groups, and that the relationship between continuous and binary representations
of the outcome remains stable. These assumptions directly affect the resulting OR values:
violations (e.g., skewed distributions or heteroscedasticity) may lead to systematic over-
or underestimation of the true effect size. In particular, the approximation of the logistic
variance (7% /3) to the standard normal variance (1) introduces a scaling effect that may
slightly inflate OR estimates for larger values of d. Therefore, the obtained OR thresholds
should be interpreted as theoretically derived approximations rather than exact equivalents
of empirical effect sizes.

For the adopted thresholds d = 0.1, 0.4, and 0.8 [1], the corresponding OR values were
obtained by substitution into the formula and computation of the exponential function.
Analogously, for negative values, symmetric reciprocals of OR were assumed, preserving
the interpretation of effect direction.

RR was derived from OR under the assumption of a specified event rate in the control
group (po), as RR depends on baseline risk. The analysis adopted reference scenarios with
po =0.1, 0.2, and 0.5 to reflect varying clinical event rates in physiotherapy research [24,25].
RR was calculated according to the formula [26,27]:

OR

RR = 0= p0) + (poOR)]

which allows previously obtained OR values to be converted into a clinically more intuitive
measure of relative risk. Threshold values of RR for small, medium, and large effects
were determined separately for each baseline risk scenario, and ranges were reported as
recommended interpretative intervals. It should be emphasised that the dependence of
RR on baseline risk limits the direct transferability of threshold values across studies with
differing event rates, and thus interpretation should always be contextualised within the
assumed p scenario.

For illustrative purposes, a simple numerical example can clarify this dependency.
Assuming pg = 0.1 and OR = 1.20 (calculated previously), RR is calculated as:

1.20 1.20 1.20

RR = = = X 1.176
[(1—01)+ (0.1x120)] 09+012  1.02

This example demonstrates that RR is consistently closer to 1 than OR when the
baseline risk is low, highlighting that OR may overstate the perceived magnitude of effect
compared to RR in such scenarios.

In the subsequent step, Cohen’s d was transformed into variance-based measures,
namely n? and np?. For two groups, the relationship between d and n? was expressed
as [11,19]:

2 d?

" @

which follows from the relationship between the F statistic and the standardised mean
difference. In analyses with one factor and two levels, n? and np? are equivalent; therefore,
in this specific case, the threshold values of both measures coincide. In more complex
models, np? was interpreted as the proportion of variance explained by a given effect
after excluding other effects from the model, with reference thresholds derived from the
converted d assuming a two-level factor as the baseline scenario [28,29]. It should be
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noted that in multifactorial models np? values are not directly comparable across studies
with differing model structures; thus, their interpretation should consider the analytical
context [18,19,30]. The obtained n? and np2 values for d = 0.1, 0.4, and 0.8 were treated as
empirically anchored thresholds for physiotherapy research [1], rather than relying on the
conventional general benchmarks proposed in psychological literature.

All calculations were performed under the assumptions of equal group sizes and
homogeneity of variances, reflecting typical conditions of randomised controlled trials
in physiotherapy. Sensitivity analyses evaluated the impact of unequal group sizes on
the conversions by modifying formulas to account for the n; /n; ratio; however, the pri-
mary interpretative thresholds were reported for the balanced design to ensure clarity and
direct applicability in sample size planning. These simplifying assumptions (including
equal group sizes, homoscedasticity, and distributional form) should be interpreted as
methodological constraints rather than universally met conditions in empirical research.
Deviations from these assumptions in applied settings may influence the accuracy of the
proposed transformations. Importantly, the exclusive reliance on deterministic algebraic
transformations—without incorporating simulation studies or empirical datasets—means
that the proposed thresholds have strong internal consistency but limited empirical vali-
dation. As a result, their generalisability to real-world clinical data may be constrained,
particularly in settings with complex distributions, small samples, or non-standard de-
signs. This trade-off was accepted to prioritise transparency, reproducibility, and theoretical
coherence of the framework. All transformations were deterministic and based exclu-
sively on algebraic reformulations of effect size measures, without the use of Monte Carlo
simulations [1,11,31].

The resulting OR, RR, n?, and np? values are formally linked through deterministic
transformations under specified modelling assumptions [19,32] and correspond to the
same levels of effect magnitude previously defined in physiotherapy research for Cohen’s
d and Pearson’s r [1]. This approach enables the establishment of coherent, evidence-
based interpretative thresholds irrespective of the statistical model applied or the type of
dependent variable, and supports the harmonisation of sample size estimation procedures
in future clinical studies.

Statistical analyses were conducted in the R Statistical language (version 4.3.1; R Core
Team, 2023) on Windows 10 Pro 64 bit (build 19045). Deterministic algebraic transforma-
tions were used to convert the adopted Cohen’s d thresholds (0.1, 0.4, 0.8) into correspond-
ing odds ratios (OR) according to the In(OR) formula, subsequently into relative risk (RR)
for the specified baseline risk scenarios py, and into n? and np? measures. All computations
were performed using built-in R mathematical functions (exp, sqrt), without Monte Carlo
simulation [33,34] or analysis of empirical datasets, under the assumptions of equal group
sizes and homogeneity of variances. The resulting values served as reference thresholds for
interpreting effect sizes in physiotherapy research.

Hllustrative Application of Effect Size Thresholds in Hypothetical Clinical Scenarios

To enhance the interpretability and practical applicability of the derived effect size
thresholds, an additional illustrative analysis was conducted using hypothetical yet clin-
ically plausible scenarios. While the primary results of the present study are based on
deterministic mathematical transformations, the following approach translates these results
into a form more directly applicable to clinical research.

Specifically, selected baseline risks (pg) were used to represent typical event rates
observed in physiotherapy trials. For illustrative purposes, a reference scenario of py = 0.20
was adopted, reflecting a moderate probability of a clinically relevant outcome in the
control group. Using the previously derived relative risk (RR) values corresponding to
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Cohen’s d thresholds (0.1, 0.4, 0.8), the expected event rates in the intervention group (p1)
were calculated according to the definition of relative risk:

p; = RR X py

This procedure allows the transformation of abstract effect size measures into absolute
probabilities that may be observed in a clinical study. The resulting values represent
hypothetical intervention effects corresponding to small, medium, and large effect sizes, as
defined within the adopted physiotherapy-specific framework.

The purpose of this illustrative analysis is not to provide empirical estimates but
to demonstrate how the proposed thresholds may manifest in practice. By expressing
the results in terms of absolute event rates (pg vs. p1), the clinical meaning of the effect
sizes becomes more transparent, facilitating interpretation, comparison across studies, and
application in sample size planning.

The corresponding results are presented in Table 1, which links Cohen’s d, odds ratios
(OR), relative risk (RR), and absolute risk estimates. This complementary presentation
supports the practical use of the proposed thresholds and addresses the need for a more
intuitive understanding of their implications in applied research settings.

Table 1. Hypothetical clinical interpretation of effect size thresholds (pg = 0.20).

Effect Size

d

Control Risk (pg) Intervention Risk (p;) OR RR Interpretation

Small

0.1

Slight increase in probability; effect

0.20 0.23 1.20 1.17  likely detectable statistically but of

limited clinical importance

Medium

0.4

Moderate improvement; clinically

0.20 0.34 2.07 1.72 meaningful difference in

treatment outcomes

Large

0.8

Substantial improvement; strong

0.20 0.52 427 2.58 clinical impact and clear

practical relevance

3. Results

The designated thresholds for OR, RR, n? and np2 remain deterministically linked to
the adopted values of Cohen’s d. The results of the transformations conducted in accordance
with the classical methodological framework proposed by Jacob Cohen indicate that the
effect size thresholds adopted in physiotherapy research (d = 0.1; 0.4; 0.8) correspond to
unequivocally defined values of the odds ratio (OR), relative risk (RR), and the variance-
explained measures n? and np?. Application of the In(OR) relationship described in detail
in the methodology yields OR values of 1.20-2.03 for a small effect, 2.07-4.19 for a medium
effect, and >4.27 for a large effect. These values are asymmetric around 1; for effects in the
opposite direction, interpretation is based on their reciprocals (1/OR), thereby preserving
equivalence of effect magnitude when the sign is reversed (Table 2).

Converting OR to relative risk shows that RR thresholds depend on how frequent
the event is in the control group. For a low baseline risk scenario (pg = 0.1), RR values are
1.18-1.84, 1.95-3.18, and >3.22 for small, medium, and large effects, respectively. Under
moderate baseline risk (pg = 0.2), the corresponding RR values are 1.17-1.69, 1.72-2.56, and
>2.58, whereas for high baseline risk (pg = 0.5) the obtained values are 1.09-1.34, 1.35-1.62,
and >1.62. As baseline risk increases, RR values become less spread out. This reflects the
non-linear relationship between OR and RR. Therefore, RR should always be interpreted in
the context of the clinical event rate (Table 2).
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Table 2. Effect size thresholds for physiotherapy research.

Effect Size

OR RR (pg=0.1) RR(pp=0.2) RR(pg=0.5) n%mp? Interpretation

Small ~

0.1-0.39

Slight increase in
probability; effect likely

1.20-2.03 1.18-1.84 1.17-1.69 1.09-1.34 0.003-0.037  detectable statistically

but of limited
clinical importance

Medium ~

0.4-0.79

2.07-4.19 1.95-3.18 1.72-2.56 1.35-1.62 0.039-0.135

Moderate improvement;
clinically meaningful
difference in
treatment outcomes

Large ~

>0.8

Substantial
improvement; strong
clinical impact and clear
practical relevance

>4.27 >3.22 >2.58 >1.62 >0.138

Transformation into variance-based measures demonstrated that, for two-group com-
parisons, n? and np? are identical and amount to 0.003-0.037 for a small effect, 0.039-0.135
for a medium effect, and >0.138 for a large effect (Table 2). This implies that in studies
with a two-level factor, a small effect corresponds to explaining approximately 0.25% of the
variance in the dependent variable, a medium effect approximately 3.85%, and a large effect
approximately 13.79%. These values are lower than the conventional general thresholds
applied in psychology [19,35], reflecting the adoption of more conservative d thresholds
characteristic of clinical research in physiotherapy [1].

All reported indices remain formally interconnected through deterministic algebraic
transformations and refer to the same levels of effect magnitude. The derived values may
be directly applied in sample size planning, interpretation of clinical trial outcomes, and
harmonisation of effect size reporting irrespective of the statistical model employed.

4. Discussion

The present study contributes by proposing a unified, algebraically derived system
of effect size interpretation across multiple statistical measures commonly used in physio-
therapy research. In practice, the standardised mean difference (Cohen’s d), the odds ratio
(OR), the relative risk (RR), and measures of explained variance (n?, np?) are frequently
employed in parallel, each possessing historically established interpretative thresholds.
The absence of a common frame of reference hinders cross-study comparisons, sample size
planning, and the synthesis of evidence in systematic reviews and meta-analyses. Impor-
tantly, previous methodological work has highlighted inconsistencies between effect size
metrics when applied to identical datasets, reinforcing the need for a unified interpretative
framework grounded in both statistical theory and clinical reasoning.

At the same time, an in-depth interpretation of effect size magnitude requires explicit
reference to empirical distributions and norms within a given field. Evidence from biomed-
ical research suggests a systematic decline in observed effect sizes over time, accompanied
by an increase in statistically significant findings, which may reflect both methodological
shifts (e.g., larger samples) and publication biases [36]. This underscores that conventional
thresholds (e.g., “small”, “medium”, “large”) should not be treated as fixed, but rather
evaluated against empirical benchmarks characteristic of the discipline. Furthermore, the
concept of a biologically or clinically meaningful effect size is central to study design
and interpretation, yet remains inconsistently applied in practice, as demonstrated by the
limited reporting of effect size justification in experimental research [37].
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Adjusting interpretative thresholds to the specific characteristics of a given discipline
is methodologically justified. In medical sciences, this necessity arises from the need to
distinguish statistical significance from clinical relevance [1,5,12-14]. The literature has pro-
posed both extensions of classical classifications (e.g., additional effect size categories) and
novel standardised measures aimed at improving comparability [35,38]. These approaches
indicate that interpretative thresholds are not universal in nature, but context-dependent.
In physiotherapy and related clinical disciplines, effect sizes are often attenuated due to
heterogeneity of patient populations, multifactorial intervention pathways, and variability
in outcome measurement, which further justifies recalibration of conventional benchmarks.

Moreover, comparative evaluations across effect size metrics demonstrate that their
interpretation may diverge substantially even when derived from the same data, partic-
ularly when translating between OR and RR. The magnitude of RR depends on baseline
risk, meaning that identical OR values can correspond to different clinically interpretable
effects, which complicates the application of uniform thresholds without contextual calibra-
tion [6]. Empirical comparisons of transformation methods further indicate a bias-variance
trade-off and potential misinterpretation for common outcomes, reinforcing the need for
field-specific interpretative standards grounded in observed data distributions rather than
purely theoretical cut-offs [7].

In the present study, a coherent system of thresholds for OR, RR, n? and np? was
proposed, algebraically derived from clinically adapted values of Cohen’s d (0.1, 0.4, 0.8) [1].
The decision to use Cohen’s d as the reference metric is grounded in its status as a widely
recognised, scale-independent measure that enables comparison across continuous out-
comes and serves as a common denominator in meta-analytic practice. Moreover, d can
be directly linked to underlying distributional assumptions, facilitating mathematically
consistent transformations into other effect size indices such as OR and RR. Unlike more
model-specific measures, Cohen’s d provides an interpretable representation of standard-
ised group differences that can be meaningfully anchored in clinical expectations. These
thresholds reflect the characteristics of physiotherapy research, in which therapeutic effects
are typically moderate and multifactorially determined. The obtained values should be
interpreted as a structured extension of classical classifications; however, they remain condi-
tional on the underlying assumptions and may not fully capture all empirical complexities.
Notably, when compared with conventional benchmarks (e.g., Cohen’s original thresh-
olds or epidemiological interpretations of OR and RR), the proposed values tend to yield
more conservative and clinically realistic interpretations, reducing the risk of overstating
treatment effects.

Importantly, the interpretability of these thresholds may be further strengthened by
situating them within the broader ecosystem of effect size metrics that are mathematically
interconvertible. As demonstrated in methodological overviews, a wide range of statistics
(e.g., d, OR, RR, 12, 1, t, F) can be transformed into a common metric, enabling empirical
comparison of their distributions across studies [6-10]. Such cross-metric benchmarking
provides an opportunity to validate proposed thresholds against real-world data and to align
them with discipline-specific norms, rather than relying solely on algebraic derivations.

The scope of direct application of the new thresholds depends on the analytical struc-
ture. In two-group studies, the thresholds may be directly applied to interpret d, OR, RR and
n?/np? while maintaining semantic consistency [19,39,40]. In multi-group analyses, cut-off
values derived from d should be regarded as indicative, since the proportion of variance
attributable to a single comparison depends on the number of groups and model structure.
In such cases, n? and np? remain formally correct measures of total explained variance,
whereas OR and RR should be interpreted with respect to specific pairwise contrasts. This
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distinction is particularly relevant for complex clinical trials and pragmatic studies, where
multiple interventions or stratified patient groups are analysed simultaneously.

An important conclusion concerns the dependence of RR interpretation on baseline
risk (pp). For identical values of 4 and OR, RR decreases as py increases, which has direct
clinical implications. Physiotherapy research encompasses both rare and common events;
failure to account for the epidemiological context may lead to misinterpretation of effect
magnitude. The proposed interpretative ranges incorporate this dependency, thereby
strengthening clinical inference. For example, for a moderate effect (d ~ 0.4-0.79), the
corresponding RR may range from approximately 1.95-3.18 at a low baseline risk (pg = 0.1)
to only 1.35-1.62 at a higher baseline risk (pg = 0.5), indicating that the same underly-
ing effect can be interpreted as clinically more pronounced in low-risk populations and
more modest in high-risk populations. This finding aligns with existing epidemiological
evidence showing that relative measures of effect can exaggerate perceived benefit in low-
incidence settings while appearing attenuated in high-incidence populations, underscoring
the importance of contextual interpretation.

With regard to n? and np?, the derived values indicate that even an effect correspond-
ing to a “large” d under clinical conditions explains only a limited proportion of variance in
the dependent variable. This underscores the multifactorial nature of therapeutic outcomes
and the need for cautious interpretation of the contribution of a single intervention to over-
all variability. From a clinical perspective, this reinforces the expectation that meaningful
patient improvement often arises from combined or sequential interventions rather than a
single dominant factor.

The calculations were based on assumptions of equal group sizes and homogeneity of
variance, consistent with the standard design of randomised controlled trials. Theoretical
analysis suggests that moderate deviations from these assumptions do not substantially
destabilise the proposed thresholds. As the transformations are algebraically exact rather
than simulation-based, the derived values are not subject to sampling variability arising
from estimation. However, future work incorporating simulation studies and real-world
datasets could further quantify the robustness of these thresholds under conditions of
imbalance, heteroscedasticity, and non-normality.

The practical implications of the proposed approach include harmonisation of effect
interpretation across analytical models, improved sample size planning, and facilitation of
metric conversion in meta-analyses. A researcher designing a logistic regression analysis
may relate an anticipated OR to its corresponding level of d, thereby maintaining concep-
tual consistency with studies employing linear models or analysis of variance. Clinically,
this may support more transparent communication of treatment effects to practitioners
and stakeholders by translating statistical outputs into comparable and interpretable mag-
nitudes across different study designs. Furthermore, the framework may be generalised
beyond physiotherapy to other areas of health research, particularly those characterised by
moderate effects and heterogeneous populations, such as rehabilitation medicine, public
health interventions, and behavioural medicine.

The limitations of the study arise from the simplifying assumptions adopted. Transfor-
mations between measures were based on a two-group model with equal variances and on
a logistic approximation of the latent variable in the conversion of d to OR, which may not
fully capture the complexity of clinical data. RR values were presented for selected baseline
risk levels, which do not exhaust all possible epidemiological scenarios. In multivariable
models, interpretation of np? may depend on model specification and the number of effects
included. Furthermore, the proposed thresholds are theoretical in nature and require
further empirical validation in large clinical datasets. These limitations may affect practical
applicability by reducing precision in heterogeneous populations, limiting generalisability
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across different study designs, and introducing uncertainty when applied to complex mul-
tivariable or real-world clinical settings. Despite these constraints, the proposed system
offers a transparent and theoretically grounded starting point for standardising effect size
interpretation, which may be iteratively refined as empirical evidence accumulates across
diverse clinical contexts.

5. Conclusions

In the present analysis, a coherent system of interpretative thresholds was derived for
three families of effect size measures. The results form a consistent frame of reference. They
allow comparison of effect magnitude across different statistical models.

For the odds ratio (OR), a small effect is approximately 1.20, a medium effect 2.07,
and a large effect 4.27. Moving from small to large reflects more than a threefold increase
in odds. This scale remains proportional to the standardised mean difference and allows
direct comparison between logistic and linear models.

For relative risk (RR), thresholds depend on baseline risk. When py = 0.1, RR is
approximately 1.18 (small), 1.95 (medium), and 3.22 (large). At po = 0.5, these values
decrease to 1.09, 1.35, and 1.62.

For n? /mp?, a small effect is approximately 0.003, a medium effect 0.039, and a large
effect 0.138.

These thresholds support clearer interpretation of treatment effects in clinical studies.
They help physiotherapists judge whether observed changes are clinically meaningful,
which improves evidence-based decision-making and treatment planning.
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