
Establishing test-retest reliability and the 
smallest detectable change of FACE-Q 
Aesthetic Module scales

Lucas Gallo a,⁎, Charlene Rae b, Patrick J. Kim a,  
Sophocles H. Voineskos c, Achilles Thoma d,e, Andrea L. Pusic f,  
Anne F. Klassen b, Stefan J. Cano g

a Division of Plastic Surgery, McMaster University, Hamilton, ON, Canada 
b Department of Pediatrics, McMaster University, Hamilton, ON, Canada 
c Division of Plastic and Reconstructive Surgery, University of Toronto, Toronto, ON, Canada 
d Department of Health Research Methods, Evidence & Impact, McMaster University, Hamilton, ON, Canada 
e Department of Surgery, Division of Plastic Surgery, McMaster University, Hamilton, ON, Canada 
f Division of Plastic Surgery, Brigham and Women’s Hospital, Boston, MA, USA 
g Modus Outcomes, Statfold, United Kingdom  

Received 2 April 2024; Accepted 2 June 2024

KEYWORDS 
FACE-Q; 
Quality of life; 
Patient-reported 
outcome measures; 
Cosmetic; 
Aesthetic; 
Reliability

Summary Background: The test-retest (TRT) reliability of FACE-Q Aesthetic scales is yet to be 
assessed. The aim of this study was to establish the TRT reliability of 17 FACE-Q Aesthetic scales 
and determine the smallest detectable change (SDC) that can be identified using these scales.
Methods: Data were collected from an online international sample platform (Prolific). 
Participants ≥20 years old, who had been to a dermatologist or plastic surgeon for a facial 
aesthetic treatment within the past 12 months were asked to provide demographic and clinical 
information and complete an online REDcap survey consisting of 17 FACE-Q Aesthetic scales. 
Participants were asked if they would be willing to complete the survey again in 7 days. Only 
the participants who reported no important change in the scale construct and completed the 
retest within 14 days were included.
Results: A total of 342 unique participants completed the TRT survey. The mean age of the 
sample was 36.6 ( ± 11.5) years, and 82.4% were female. With outlier data removed, all FACE-Q 
scales demonstrated an intraclass correlation coefficient > 0.70 indicating “good” TRT relia
bility. The standard error of measurement for the included scales ranged from 3.37 to 11.87, 
corresponding to a range of SDCgroup from 0.95 to 3.23 and SDCind from 9.34 to 32.91.
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Conclusion: All included FACE-Q scales demonstrated sufficient TRT reliability and stability 
overall after the outlier data were removed. Moreover, the authors calculated the values for 
the SDC for these scales.
© 2024 British Association of Plastic, Reconstructive and Aesthetic Surgeons. Published by 
Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://creative
commons.org/licenses/by-nc-nd/4.0/).

The FACE-Q Aesthetic Module is a validated, patient-re
ported outcome measure (PROM) that evaluates the out
comes that are important to patients receiving facial 
aesthetic interventions.1,2 FACE-Q Aesthetics was designed 
to include 34 independently functioning scales and 6 
checklists that measure facial appearance (i.e., satisfaction 
or how bothered an individual is by their appearance), 
health-related quality of life (HRQL), and the adverse ef
fects of treatment.3,4 More recently, FACE-Q Aesthetics was 
expanded to include a new module to measure the concept 
of natural from the patient’s perspective and 2 item li
braries that provide an innovative means to measure sa
tisfaction with face and psychological wellbeing.5,6 As FACE- 
Q Aesthetics is not intervention specific, and it can be used 
to measure and compare outcomes following a variety of 
surgical and minimally invasive facial aesthetic procedures.

Since the first publication of the FACE-Q Aesthetic Module 
in 2010, a series of publications have established the psy
chometric validity and internal consistency of these scales 
through Rasch measurement theory (RMT) and classical test 
theory (CTT) analyses.1–3,7–12 However, establishing the va
lidity and reliability of PROMs is an ongoing and iterative 
process. Notably, researchers are yet to establish the test- 
retest (TRT) reliability of key FACE-Q Aesthetic scales—an 
important criterion for evaluating the quality of PROMs as 
per COnsensus-based Standard for the selection of health 
Measurement INstruments (COSMIN) guidelines.13

Specifically, the TRT reliability of a scale is estimated by 
administering the same test to the same group of re
spondents at different times, when no change in the con
struct being measured is expected.2 The correlation 
between the two scores, indicates the stability of the in
strument. Using these data for each scale, one can further 
establish the standard error of measurement (SEM; the 
standard error in an observed score that obscures the true 
score) as well as the smallest detectable change (SDC; the 
smallest measurement change, that can be interpreted as a 
real difference).14

The aim of this study was to establish the TRT reliability 
of 17 FACE-Q Aesthetic scales and provide commentary on 
two different methods for assessing TRT reliability. 
Additionally, this study aimed to estimate the SDC that can 
be identified by these scales in an online, international 
community-based sample.

Methods

The study was coordinated at the McMaster University 
(Canada). Ethics board approval (#13603) was obtained from 
the Hamilton Integrated Ethics Board (Canada).

Participant sample and recruitment

An online screening survey was conducted in December 
2022, using the crowd-sourcing platform Prolific (www. 
prolific.com).15 Following a REDCap (Vanderbilt University, 
Nashville, Tennessee) pilot study where 144 individuals 
were invited to complete a survey consisting of FACE-Q 
Aesthetic scales, a sample of 1895 Prolific participants were 
then invited to participate. At that time, residents of Ca
nada and the USA fluent in English in the Prolific sample 
totaled 121,170. The participants were paid the equivalent 
of 10.80 GBP per hour.

A flow diagram (Figure 1) illustrates the methods used for 
participant invitation and selection. For the original REDcap 
survey, individuals were asked to provide clinical and de
mographic information as well as complete 17 FACE-Q Aes
thetic scales. These 17 scales were selected from the 34 
available scales within the module owing to their relevance 
with minimally invasive facial aesthetic interventions. Par
ticipants were not required to complete all 17 FACE-Q 
Aesthetic scales. Specifically, scale administration was 
based on applicable branching logic (e.g., participants who 
endorsed crow’s feet lines were asked through branching 
logic to complete the Lines: Crow’s Feet FACE-Q Aesthetic 
scale).

At the end of the original survey, participants were asked 
(yes/no) if they would be willing to complete a second 
survey again in 7 days for a TRT study (Figure 1). Participants 
were only asked to complete relevant FACE-Q scales for the 
TRT if they were completed as part of the original survey.

As per the COSMIN guidelines, we aimed to invite ap
proximately 100 participants per FACE-Q Aesthetic scale for 
the TRT analysis.13 Participants were included in the TRT 
survey if they: 1) were ≥20 years old; 2) lived in Canada or the 
United States; and 3) had been to a dermatology or a plastic 
surgery clinic in the past 12 months to receive 1 of 14 facial 
aesthetic treatments (Supplementary Appendix 1). For the 
TRT analysis, only the participants who reported “no im
portant change” in the scale construct being measured were 
included. Participants who reported an “important change” or 
completed the survey after 14 days (i.e., from the time of the 
initial survey) were excluded from this analysis.

FACE-Q Aesthetic scales

The FACE-Q Aesthetic scales (Table 1) convert a raw ordinal 
score into a continuous outcome that ranges from 0 (worst) 
to 100 (best), where higher scores correspond to improved 
appearance or HRQL outcomes. The description of individual 
scales can be found in the FACE-Q Aesthetics module user’s 
guide (https://qportfolio.org/face-q/aesthetics/).4
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Data analysis

To assess TRT reliability, the two-way mixed-effect model 
evaluating absolute agreement was used to calculate in
traclass correlation coefficient (ICC) with 95% confidence 
intervals. ICC was considered acceptable if it was ≥0.70 as 
per the International Society of Quality of Life Research 
(ISOQOL) and COSMIN criteria.3,16 Stability of the measure 
was further assessed using the Pearson’s correlation coeffi
cient to evaluate the correlation between initial and re
tested FACE-Q scale scores and were interpreted according 
to the thresholds outlined by Hinkle et al.17 Extreme out
liers were identified using boxplots and an apriori planned 
sensitivity analyses was performed with and without out
liers for the TRT analysis.

To determine the SEM (i.e., standard error in an observed 
score that obscures the true score) for individual FACE-Q 
scale scores, the authors used the formula SEM = (SDT1) + 
(SDT2)/2)*√(1−ICC), where standard deviations (SD) for test 
(T1) and retest (T2) were used.14,18 After calculating the 
SEM, the SDC (i.e., the smallest measurement change in the 
scale that can be interpreted as a real difference and not 
due to measurement error) was determined at the in
dividual [SDCind = 1.96*√(2)*SEM] and group [SDCgroup = 
SDCind/√n, where “n” corresponds to the size of the 
sample] levels.14,18

Statistical significance was considered at p  <  0.05. All 
analyses were performed using SPSS ® version 26.0 (IBM 

Corporation, Armonk NY, USA for Windows ®). Missing data 
were handled using an available case analysis.

Results

Among the original survey sample of n = 1369 individuals 
(Figure 1), a total of 472 participants were invited to com
plete the online REDcap TRT survey, with 342 unique parti
cipants providing data. The number of participants per FACE- 
Q Aesthetic scale ranged from 91–119 (Table 1). The mean 
age of the sample was 36.6 ( ± 11.5) years with 82.4% female, 
15.9% male, and 1.7% gender diverse/other individuals. 
Participants completed a range of 1 to 11 unique FACE-Q 
Aesthetic scales for this analysis. Additional participant de
mographic characteristics are presented in Table 2.

Reliability

With outliers included, all FACE-Q Aesthetic scales with the 
exception of the Skin Appearance scale (ICC = 0.68), de
monstrated an ICC > 0.70 (0.72–0.90) indicating “good” TRT 
reliability. When outlier data were excluded through the 
sensitivity analysis, all FACE-Q scale ICC values were ≥0.72 
(0.72–0.98). The associated 95% ICC confidence intervals for 
each scale are provided in Table 1.

Figure 1 Participant sample and recruitment flow diagram. 
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For the Pearson’s correlation coefficient, 65% (n = 11/17) 
of FACE-Q scales had r between 0.50–0.69 indicating 
“moderate” correlation and 35% (n = 6/17) demonstrated 
an r between 0.70–0.89 indicating “high” correlation. When 
outliers were removed, 76% (n = 13/17) of FACE-Q Aesthetic 
scales demonstrated an r between 0.70–0.89 indicating 
“high” correlation. Two scales had r  >  0.90 indicating “very 
high” correlation and 2 scales had r between 0.50–0.69 in
dicating “moderate” correlation (Table 1).

Measurement error

The SEM for the included scales demonstrated a range from 
6.12–15.03, corresponding to a range of SDCind from 16.95 to 
41.67 and SDCgroup from 1.58 to 3.94. With outlier data re
moved, the SEM for the included scales demonstrated a 
range from 3.37–11.87, corresponding to a range of SDCind 

from 9.34 to 32.91 and SDCgroup from 0.95 to 3.23 (Table 1).

Discussion

The FACE-Q Aesthetic scales are rigorously designed and 
validated PROMs which measure outcomes that matter to 
patients who undergo surgical or minimally invasive facial 
cosmetic procedures.1,2 Since its initial development, these 
scales have been used to measure primary and secondary 
outcomes within clinical studies. Notably, in April 2022, the 
US FDA qualified the most used FACE-Q Aesthetics scales as 
medical device development tools (MDDTs).19,20 In the pre
sent study, the authors established a TRT reliability of the 
11 MDDT qualified scales as well as 6 additional scales se
lected for their relevance to minimally invasive facial aes
thetic interventions. When the outlier data were removed, 
the analysis confirmed that these scales are stable overall, 
exceeding the COSMIN guidelines.13 This finding was de
termined by administering the same FACE-Q Aesthetic 
scales to the same group of respondents at different times 
(i.e., between 7 to 14 days following initial completion), 
when no change in the outcome/construct being measured 
was expected. These results are consistent with TRT relia
bility studies in related FACE-Q Aesthetic instruments in
cluding new natural scales and item libraries.5,6

Although clinicians frequently recognize the significance 
of validity when critically appraising PROMs, the importance 
of reliability is often less understood. Notably, validity refers 
to a PROM’s ability to measure what it intends to measure, 
while reliability refers to the amount of random and systemic 
error that exists when attempting to measure an outcome. 
These properties can be equated to the “accuracy” and the 
“precision” of an instrument, respectively.21 For example, a 
PROM that is valid but not reliable may accurately report the 
construct being evaluated, but these scores may vary con
siderably depending on the occasion and context when the 
PROM is administered. Therefore, an unreliable scale would 
have limited utility in the clinical/research setting. Given 
this, reliability is considered to be a necessary, but in
sufficient component of validity.

Reliability can be further broken down into internal 
consistency reliability and TRT reliability. TRT reliability 
measures the ability of a scale to produce consistent results 
across multiple time points.22 A measure with sufficient TRT 
reliability suggests that any change observed within the 
PROM score is attributable to the construct being measured 
rather than the error in the measurement tool. Notably, the 
literature presents conflicting guidance on which measure 
(s) should be used to assess TRT reliability; thus, the authors 
appraised 2 commonly used measures—the ICC and Pear
son’s correlation coefficient. Although Pearson’s correlation 

Table 2 Participant sample demographics. 

Participant demographics N = 472 %

Age, years
20–30 years 174 36.9%
31–40 years 154 32.6%
> 41 years 144 30.5%

Gender
Female 389 82.4%
Male 75 15.9%
Gender Diverse/Other 8 1.7%

BMI, kg/m2

< 18.5 17 3.6%
18.5–24.9 233 49.4%
25.0–29.9 112 23.7%
≥30.0 97 20.6%
Missing 13 2.8%

Country
USA 399 84.5%
Canada 72 15.3%
Missing 1 0.2%

Ethnicity
Caucasian 315 66.7%
African American 32 6.8%
Latin American 24 5.1%
East Asian 29 6.1%
Southeast Asian 8 1.7%
South Asian 12 2.5%
Middle Eastern 4 0.8%
Mixed 44 9.3%
Other 4 0.8%

Marital status
Single/Never married 201 42.6%
Separated/Divorced 37 7.8%
Married/Common-law 227 48.1%
Other 7 1.5%

Level of education
Completed some/all of high school 26 5.5%
Completed some/all of college or 
university

304 64.4%

Completed some/all of masters or 
doctoral degree

142 30.1%

Financial difficulty
Not at all difficult 186 39.4%
A little difficult 146 30.9%
Somewhat difficult 97 20.6%
Very difficult 23 4.9%
Extremely difficult 18 3.8%
Prefer not to answer 2 0.4%
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coefficient is sometimes used as a measure of TRT relia
bility, this test is limited in that it measures the relationship 
between 2 variables without accounting for their level of 
agreement.23 Specifically, the test and retest scores may 
have a perfectly linear relationship, but their actual 
agreement may be poor. Therefore, this method of evalu
ating TRT is not ideal.

More appropriately, the most commonly used measure of 
TRT reliability is the ICC, where ICC > 0.70 is widely con
sidered to be the threshold for acceptable TRT relia
bility.3,16 ICC overcomes the shortcomings of the Pearson’s 
correlation coefficient as it is designed to detect the extent 
of agreement between raters (or in this case, the test and 
retest).24 However, ICC is dependent on the variance of the 
assessed population. Therefore, if there is high variance in 
disease states between test and retest times, agreement 
will be poor regardless of the measure’s actual stability.25

Practically, while the Pearson’s correlation coefficient tends 
to produce similar results to the ICC, these concepts should 
be considered when interpreting the reliability of a PROM. 
See Table 3 for a summary of these stability statistics.

Furthermore, this is the first study to estimate the SDC 
for the FACE-Q Aesthetic scales. The SDC provides a value 
for the minimum change that should be observed in re
peated measures of the FACE-Q Aesthetic scales to be con
fident that the change score is not a product of 
measurement error.14,18 In this study, the SDC was calcu
lated for individual subjects/patients (SDCind) as well as for 
mean scores of groups (SDCgroup). In practice, the SDCind 

may be applied in the clinical setting at the individual pa
tient level to determine whether the pre- and post-inter
vention change in FACE-Q Aesthetic scale scores is beyond 
what is expected by measurement error. Alternatively, 
SDCgroup may more aptly be applied to the research setting, 
such as when comparing a new treatment or intervention 
group against a control sample.14,18

The SDC can also be interpreted in the context of the 
minimal important difference (MID). As defined by Guyatt 
et al. in 2002, MID is “the smallest difference in score in the 
domain of interest that patients perceive as important, ei
ther beneficial or harmful, and that would lead the clinician 
to consider a change in the patient’s management.”26 Thus, 
a PROM should have an SDC that is smaller than the MID; this 
ensures that the PROM is sensitive enough to detect 
meaningful differences in the domain of interest.26

Notably, the error around an individual’s PROM score 
(i.e., SEM) is determined to be a constant value regardless 
of the person’s location on the scale’s continuum. Thus, the 
calculation of the SEM requires several key assumptions. 
Specifically, it assumes that those individuals at the center 
of the scale (i.e., patients with the most precise scores) 
have the same level of precision as those at the floor and 
ceiling of the scale (i.e., patients with the least precise 
scores).27 Additionally, as the computation of the SEM in
volves calculation of the standard deviation of the sample 
(i.e., the value dependent on the score distribution of the 
specific participant sample), the SEM may be large thus 
limiting the precision of the measurement. Given these 
limitations, the SEM and SDC are typically only re
commended for use in the assessment of group level data 
(SDCgroup) rather than for individual patient decision making 
(SDCind)—as both values are presented in this study for 

reference.27 See Table 3 for a summary of measurement 
error statistics.28 Owing to the relatively small sample size 
obtained in this study and associated large SD in FACE-Q 
scale scores as well as 95% ICC confidence intervals, further 
research with even larger patient samples may be needed 
to verify these findings and narrow precision estimates for 
use in a clinical setting with individual patients. Ideally, ICC 
values > 0.90 are required for applications in individual 
patients, which was obtained in N = 1 scale when the outlier 
data were included and in N = 6 scales without outliers.28

Limitations

This study has several limitations. First, this study included 
only English-speaking participants from the USA and 
Canada, and therefore these findings may not be directly 
applicable to other populations. Second, participants self- 
selected to participate in this study through an online 
platform (www.prolific.com) and received monetary com
pensation for their involvement.7 Therefore, there may be 
an element of reporting/volunteer bias due to monetary 
compensation, which incentivizes participants to complete 
multiple studies and may impact these results (i.e., leading 
to outlier data due to speed of study completion). Finally, as 
the clinical and demographic data provided by participants 
were self-reported, data could not be independently ver
ified by the study authors.

Conclusions

The FACE-Q Aesthetic Module is a validated PROM that 
evaluates outcomes that are important to patients receiving 
surgical and nonsurgical facial aesthetic interventions.1–3

Reliability is an important component of the overall PROM 
quality. In this study, all included FACE-Q scales demon
strated sufficient TRT reliability when outlier data were 
removed and were determined to be stable measures 
overall. Moreover, the authors provided values for the SDC 
for these scales—the minimum change required to be con
fident that the observed change in individual (SDCind) and 
group (SDCgroup) scores is not a product of measurement 
error. Going forward, future research should be conducted 
to examine the reliability of the FACE-Q Aesthetics in dif
ferent populations and contexts. Additionally, there is a 
need to identify an anchor-based MID for key FACE-Q Aes
thetic scale scores.
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SUPPLEMENTARY APPENDIX 1: Screening questions used in Prolific 

 

AESTHETICS TREATMENTS - FACE 

In the PAST 12 MONTHS, have you 

been to a DERMATOLOGY or a 

PLASTIC SURGERY CLINIC to 

have a FACIAL AESTHETIC 

treatment?  

0, No 

1, Yes 

 

In the PAST 12 MONTHS, have you 

had any of these FACIAL 

AESTHETIC Treatments:  

Choose all that apply. 

 

0, NONE 

1, BOTULINUM TOXIN A - ie, Botox, Dysport, Xeomin or Jeuveau, 

Xeomin 

2, FILLER - eg, Restylane, Juvederm, Radiesse, Sculptra 

3, FAT REDUCTION - eg, Kybella to treat a double chin 

4, SKIN BOOSTER (eg, Prophilo) (*asked in field-test screen) 

5, PLATELET RICH PLASMA (PRP) injections 

6, SKIN TIGHTENING with ultrasound - eg, Ultherapy 

7, SKIN TIGHTENING with Radio-frequency - eg, Thermage, 

Morpheus8, Exilis, Profound RF 

8, CHEMICAL PEEL 

9, MICRODERMABRASION 

10, LASER - eg, CO2, Vbeam, Fraxel 

11, INTENSE PULSED LIGHT Light (IPL) - eg, Lynton Lumina IPL 

12, MICRONEEDLING 

13, HYDRAFACIAL 

14, THREADLIFT 

15, Other 



You said you had BOTOX injected. 

What was the MAIN REASON for 

having BOTOX? 

 

1, Cosmetic reasons - to look better, younger, refreshed 

2, Medical reasons - to treat migraines, to stop grinding teeth 

3, Other reason 

88, None of the above 

You said you a SOFT TISSUE 

FILLER injected. The last time you 

had filler, where was the filler 

injected? 

Choose all that apply 

1, Cheeks - to add volume and restore fullness 

2, Lips - to plump or to smooth out lip lines 

3, Other 
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