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Abstract

Background: The FACE-Q Aesthetic module measures patient-important outcomes following surgical and non-surgical facial
cosmetic procedures. Objective: The primary aim of this systematic review was to summarize the pre- to post-intervention
mean differences of facial aesthetic interventions that evaluate outcomes using the FACE-Q Face Overall, Psychological, and
Social scales. Methods: Ovid Medline, Embase, Cochrane, and Web of Science databases were searched on December 20,
2022 with the assistance of a health-research librarian (CRD42023404238). Studies that examined any surgical or non-surgical
facial aesthetic intervention in adult patients and used FACE-Q Aesthetics Face Overall, Psychological, and/or Social scales
to measure participants before and after treatment were included for analysis. Results: Of 914 potential articles screened,
35 studies met the inclusion criteria. Most studies evaluated surgical (n =22, 62.9%) versus non-surgical facial cosmetic interven-
tions (n= 13, 37.1%). Rhinoplasty [37.0 points, 95% Cl 24.7-49.3, P<0.01] demonstrated the largest weighted increase in Face
Overall scores, whereas the largest increase in Psychological [67.] points, 95% CI 62.9-71.3, P<0.01] and Social [63.9 points,
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95% Cl 53.2-74.6, P<0.01] scores was demonstrated by a single study evaluating surgical forehead lifts, respectively.
Conclusions: This meta-analysis leverages FACE-Q Aesthetic module scoring to present the expected mean differences in
Face Overall, Psychological, and Social scale scores for various surgical and non-surgical facial cosmetic interventions. The findings
from this review may be used to indirectly compare interventions and contribute to sample size calculations when planning future
studies.

Résumé

Historique: Le module esthétique FACE-Q mesure les résultats importants pour le patient apreés des interventions esthétiques
chirurgicales et non chirurgicales du visage. Objectif: L’objectif primaire de la présente analyse systématique consistait a résumer
les différences moyennes d’interventions esthétiques du visage avant et aprés I'opération, dont les résultats étaient évalués a
laide des échelles globales, psychologiques et sociales de I'esthétique faciale FACE-Q. méthodologie: Le 20 décembre
2022, les chercheurs ont fouillé les bases de données Ovid Medline, Embase, Cochrane et Web of Science avec I'aide d’un
bibliothécaire spécialisé en recherche en santé (CRD42023404238). Les études qui portaient sur toute intervention
esthétique chirurgicale ou non chirurgicale du visage chez des patients adultes et qui faisaient appel aux échelles globales, psy-
chologiques ou sociales de I'esthétique faciale FACE-Q pour mesurer les participants avant et aprés leur traitement ont été inc-
luses dans I'analyse. Résultats: Sur les 914 articles potentiels extraits, 35 études respectaient les critéres d’inclusion. La plupart
évaluaient les interventions esthétiques chirurgicales (n =22, 62,9%) du visage par rapport aux interventions non chirurgicales
(n=13, 37,1%). La rhinoplastie [37,0 points, IC a 95%, 24,7 2 49,3, P<0,01] a obtenu la plus forte progression pondérée des scores
globaux totaux, tandis que la plus forte progression des scores psychologiques [67,] points, IC a 95%, 62,9 a 71,3, P<0,01] et
sociaux [63,9 points, IC a 95%, 53,2 a 74,6, P<0,01] a été établie par une seule étude évaluant les redrapages du front.
Conclusion: La présente méta-analyse a tiré parti des scores du module esthétique FACE-Q pour présenter les différences moy-
ennes anticipées des scores des échelles globales, psychologiques et sociales de diverses interventions esthétiques chirurgicales et
non chirurgicales du visage. Les observations tirées de la présente analyse pourraient étre utilisées pour procéder a une compara-
ison indirecte des interventions et contribuer aux calculs des tailles d’échantillons lors de la planification de prochaines études.
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their analysis. Similarly, Hoffman and Fabi* identified 31 min-
imally invasive facial aesthetic procedures using the FACE-Q;
however, this narrative analysis was limited only to minimally
invasive interventions.

As the FACE-Q was recently US Food and Drug Administration
(FDA)-approved as a medical device development tool
(MDDT), there is a need to summarize the existing evidence

Introduction

The FACE-Q Aesthetic module is a validated patient-reported
outcome measure that converts subjective patient experiences
into interpretable, quantitative data. Since becoming available
to the research community in 2010, the FACE-Q Aesthetic
module has been used extensively to assess outcomes for both

surgical and non-surgical aesthetic interventions, including face-
lifts, rhinoplasty, and minimally invasive procedures.'™ The
FACE-Q Aesthetic module consists of 34 independently func-
tioning scales and six checklists which evaluate the patient’s per-
spective on satisfaction with facial appearance, health-related
quality of life (HRQL), and adverse effects of treatment.' As
the FACE-Q is not intervention specific, it can be used to
measure and compare outcomes following a variety of facial aes-
thetic procedures.

While secondary analyses have attempted to summarize the
effect of various facial cosmetic interventions using the
FACE-Q, these studies have been limited to narrative and non-
systematic reviews of the existing literature.>* Ottenhof et al®
identified 70 primary studies of facial aesthetic interventions
using any FACE-Q aesthetic module scale(s); however, the
authors did not summarize the results of these studies within

in the form of a systematic review and meta-analysis. Such a
review could be referenced by future investigators when per-
forming sample size calculations and when selecting appropri-
ate time horizons for a study design.®’ Specifically, when
performing sample size calculations comparing interventions
using the FACE-Q Aesthetic module scales using an indepen-
dent r-test, an estimate of the predicted effect size (eg, the pre-
dicted difference in the mean scores between study groups) as
well as the variability of the sample (ie, standard deviation
(SD)) is required.®>'® Typically, such values are obtained
from previous studies reported within the literature or from
expert consultation. To facilitate these predictions, the authors
attempt to summarize the existing primary evidence to
provide weighted mean differences of various surgical and non-
surgical facial aesthetic interventions using commonly reported
FACE-Q Aesthetic module scales.’
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The primary aim of this systematic review was to identify the
pre- to post-intervention differences in mean scores for three
FACE-Q scales — Face Overall, Psychological Well-being,
and Social Function scales — for both surgical and non-surgical
facial cosmetic interventions.

Methods

This study was reported according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analysis (PRISMA)
guidelines.'" The protocol was registered a priori on PROSPERO
(CRD42023404238).

Types of Studies

This review included English language, randomized, quasi-
randomized, single cohort, and comparative observational
studies that measured mean pre-treatment and post-intervention
surgical and non-surgical facial cosmetic outcomes using the
FACE-Q Face Overall, Psychological, or Social scales.

Search Strategy

Ovid Medline, Embase, Cochrane Central Register of Controlled
Trials, and Web of Science were searched on December 20, 2022
with the assistance of a health sciences librarian (Supplementary
Appendix 1).

Studies were included for analysis if they: (1) examined any
surgical or non-surgical facial aesthetic intervention in adult
patients (> 18 years old); (2) used the FACE-Q Aesthetics
module Face Overall, Psychological, and/or Social scale(s) to
measure participant scores (with appropriate SDs) pre-
intervention and at any time horizon following the intervention;
and (3) were a primary observational or experimental study
design. Studies were excluded if they: (1) were used in the val-
idation of any FACE-Q Aesthetics Module scale; (2) were case
studies, review articles, commentary, or conference abstracts;
and (3) were non-English language.

Titles and abstracts, as well as full texts, were screened inde-
pendently and in duplicate by two reviewers using piloted
screening forms. Conflicts were resolved via consensus.

Outcomes

Facial appearance and HRQL outcomes were evaluated in this
study using the FACE-Q Aesthetic module scales. Outcome
measures selected included the pre-intervention and post-
intervention mean difference in the Face Overall, Psychological,
and/or Social scale(s). These scales were selected as they
were the most frequently used scales as detailed in a companion
paper that described best practices for FACE-Q Aesthetics
research.® Any duration of follow-up reported as the study’s
primary time horizon was extracted; if not specified, data
from the final time horizon was used. Outcomes were analysed
according to whether the primary intervention was deemed to
be surgical or non-surgical.

Notably, the Face Overall scale consists of 10-items that
together measure satisfaction with the appearance of the entire
face. The Psychological scale contains 10-items and evaluates
an individual’s psychological function with their facial appear-
ance in mind. Finally, the 8-item Social scale measures social
function in the context of facial appearance. The FACE-Q
Aesthetic module scales are converted from an ordinal score
into a continuous scale, from 0 to 100, where higher scores (ie,
a positive pre-intervention and post-intervention mean differ-
ence) correspond to improved appearance and HRQL outcomes.

Data Extraction

Data extraction was conducted, independently and in duplicate
by two reviewers using a piloted data extraction form created
on Microsoft Excel (Microsoft Corp., Redmond, Wash.).
Disagreements were resolved by consensus and discussion
with a third reviewer. For primary comparative studies that
included two or more intervention groups, pre-intervention and
post-intervention FACE-Q data were extracted for each group
separately. The following characteristics were extracted: first
author, journal, procedure details, time horizon for FACE-Q
outcome, and the FACE-Q aesthetic scale pre-intervention and
post-intervention mean scores and SD.

Risk of Bias

Risk of bias assessments were performed in duplicate using the
‘Methodological quality and synthesis of case series and case
reports’ framework.”'* Conflicts were resolved via consensus.
Assessments are summarized in Table 1.

Data Analysis

The analysis was performed using the general inverse variance
method and random-effects models. Continuous outcomes were
summarized as mean differences with 95% confidence intervals
using Review Manager 5 [Review Manager (RevMan) Version
5.3. Copenhagen: The Nordic Cochrane Centre, The Cochrane
Collaboration, 2014]. Individual study mean differences were
summarized using a pooled, weighted mean difference for
each surgical and non-surgical procedure. The test for overall
effect for each weighted mean difference and corresponding
P-value was calculated using a Z-test. All included studies uti-
lized individual participants as the unit of analysis.

Heterogeneity of pooled results was evaluated using a com-
bination of visual inspection (magnitude of point estimates and
overlapping CI of the forest plot) and statistical analyses (Chi*
test with significance set at P <0.10 and I? statistic). The mag-
nitude of heterogeneity was defined by the I* value and catego-
rizes as follows: 0-40% represented ‘might not be important’,
30-60% represented ‘moderate’ heterogeneity, 50-90% repre-
sented ‘substantial’ heterogeneity, and 75-100% represented
‘considerable’ heterogeneity. Statistical significance was deter-
mined to be P <0.05.*8
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Results

There were 914 titles and abstracts screened for study inclusion;
n =35 studies were included following the full-text review. ">~
The PRISMA flow diagram is demonstrated in Figure 1.

Surgical Interventions

Most included studies evaluated surgical facial cosmetic inter-
ventions (n=22, 62.9%) including: blepharoplasty, facelift,
forehead lift, facial rejuvenation, hair transplantation, orthog-
nathic surgery, and rhinoplasty (Table 1).

Face Overall Scale. Fifteen studies evaluated outcomes using the
FACE-Q Face Overall scale, for the following procedures: ble-
pharoplasty, facelift, forehead lift, surgical facial rejuvenation
(ie, fat grafting), hair transplantation, orthognathic surgery,
and rhinoplasty. The pre- and post-intervention mean differ-
ences are presented in Figure 2. Two studies (3 cohorts, 2178
participants) evaluated blepharoplasty, corresponding to
weighted mean difference of 21.8 points [95% CI 16.8 to
26.7, P<0.01]. This pooled estimate demonstrated low hetero-
geneity (I> = 39%) with included studies having ‘low’ to ‘mod-
erate’ risk of bias. Three studies (3 cohorts, 262 participants)
evaluated facelifts, with ‘considerable’ heterogeneity (I> = 99%)
and ‘moderate’ risk of bias. These studies demonstrated a
weighted mean difference of 31.9 points [95% CI 5.8 to 57.9,
P=0.02]. Two studies (2 cohorts, 76 participants) with ‘low’
and ‘high’ risk of bias evaluated various facial rejuvenation
procedures — including facial fat grafting and minimal under-
mining suspension techniques. The weighted mean difference

associated with these studies was 7.0 points [95% CI 4.4 to
9.54, P<0.01] with low heterogeneity (I>=0%). One study
(1 cohort, 131 participants) that evaluated hair transplantation
demonstrated a weighted mean difference of 29.6 points
[95% CI 25.3 to 33.8 points, P<0.01] and was determined to
have ‘moderate’ risk of bias. Three included primary studies
(4 cohorts, 246 participants) evaluated the impact of orthog-
nathic surgery. These studies demonstrated ‘low’ to ‘moderate’
risk of bias with a weighted mean difference of 19.6 points
[95% CI 13.9 to 25.3, P<0.01] and ‘substantial’ (I = 70%) het-
erogeneity. Finally, three studies (5 cohorts, 142 participants)
evaluated rhinoplasty outcomes and demonstrated a weighted
mean difference of 37.0 points [95% CI 24.7 to 49.3, P<0.01]
with ‘considerable’ heterogeneity (I* = 92%).

Psychological Scale. Twelve studies evaluated outcomes using the
FACE-Q Psychological scale. These pre- and post-intervention
mean differences are presented in Figure 3. A single included
primary study (1 cohort, 2134 participants) with ‘moderate’
risk of bias that evaluated blepharoplasty outcomes demonstrated
a weighted post-operative mean difference of 9 points [95% CI
7.8 t0 10.2, P<0.01]. Another single study that evaluated fore-
head lifts (1 cohort, 26 participants) with ‘low’ risk of bias dem-
onstrated a mean difference of 67.1 points [95% CI 62.9 to 71.3,
P<0.01]. Two studies (2 cohorts, 174 participants) evaluated
facelifts and demonstrated a 16.6 point difference [95% CI
—8.9 to 42.1, P=0.2] with ‘considerable’ heterogeneity (I>=
97%) and ‘moderate’ risk of bias. Surgical facial rejuvenation
procedures (2 cohorts, 76 participants) with ‘low’ and ‘high’
risk of bias showed a weighted mean difference of 10.7 points

Initial Search: Web of Science, Embase,
OVID Medline, Cochrane Central Register of
Controlled Trials
914 Studies

A4

Title and Abstract Screening:
385 Studies

529 Duplicates Removed

A 4

Full Text Review:
122 Studies

263 Failed Inclusion Criteria

A

Included in Analysis:
35 Studies

87 Studies Excluded:

Pre/Post mean scores not presented (79)
No full text (2)
Non cosmetic (1)
Duplicate (1)
Validation study (4)

Figure |. PRISMA flow diagram of included studies.
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Post-Intervention Pre-Intervention Mean Difference Mean Difference
Study or Subgroup Mean Difference SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Blepharoplasty
Hollander et al. 2022a 16.7 5.1515 21 21 17.7% 15.70 [5.60, 25.80] -
Hollander et al. 2022b 19.2 5.5298 23 23 15.9% 19.20 [8.36, 30.04] =
Nieuwenhuis et al. 2022 24 0.5829 2134 2134 66.3% 24.00 [22.86, 25.14] | |
Subtotal (95% CI) 2178 2178 100.0% 21.76 [16.83, 26.70] @
Heterogeneity: Tau? = 9.23; Chi? = 3.28, df = 2 (P = 0.19); I = 39%
Test for overall effect: Z = 8.64 (P < 0.00001)
1.1.2 Forehead lift
Berger et al. 2019 334 34114 36 36 100.0% 33.40[26.71, 40.09] 1
Subtotal (95% CI) 36 36 100.0% 33.40 [26.71, 40.09]
Heterogeneity: Not applicable
Test for overall effect: Z = 9.79 (P < 0.00001)
1.1.3 Facelift
Wang et al. 2018 12.8 0.8672 138 138 50.1% 12.80[11.10, 14.50] |
Wang et al. 2021 495 21037 88 88 49.9% 49.50 [45.38, 53.62] -
Subtotal (95% CI) 226 226 100.0% 31.10 [-4.87, 67.07] —e—
Heterogeneity: Tau? = 670.86; Chi? = 260.14, df = 1 (P < 0.00001); I? = 100%
Test for overall effect: Z = 1.69 (P = 0.09)
1.1.4 Facial rejuvination
Gualdi et al. 2017 6.7 1.346 55 55 94.2% 6.70 [4.06, 9.34] .
Tuin et al. 2022 115 5.4041 21 22 5.8% 11.50 [0.91, 22.09] —
Subtotal (95% Cl) 76 77 100.0% 6.98 [4.42, 9.54] ¢
Heterogeneity: Tau? = 0.00; Chiz = 0.74, df = 1 (P = 0.39); I?= 0%
Test for overall effect: Z = 5.34 (P < 0.00001)
1.1.5 Hair transplantation
Liu et al. 2019 296 2.1788 131 131 100.0% 29.60 [25.33, 33.87] !
Subtotal (95% Cl) 131 131 100.0% 29.60 [25.33, 33.87]
Heterogeneity: Not applicable
Test for overall effect: Z = 13.59 (P < 0.00001)
1.1.6 Orthognathic surgery
Denadai et al. 2019 13.6  4.002 42 42 21.9% 13.60[5.76, 21.44] =
Denadai et al. 2020 152  2.8803 70 70 27.3%  15.20[9.55, 20.85] i
Tan et al. 2020a 26.6 4.5587 23 23 19.5% 26.60[17.67, 35.53] —
Tan et al. 2020b 233 20429 111 111 31.4% 23.30[19.30, 27.30] el
Subtotal (95% Cl) 246 246 100.0% 19.61[13.89, 25.34] <
Heterogeneity: Tau? = 22.99; Chi? = 10.00, df = 3 (P = 0.02); I = 70%
Test for overall effect: Z = 6.72 (P < 0.00001)
1.1.7 Rhinoplasty
An et al. 2022 51.6 2 20 20 23.2% 51.60[47.68, 55.52] g3
Schwitzer et al. 2015a 26.1 4.8745 24 32 20.8% 26.10[16.55, 35.65] =l
Schwitzer et al. 2015b 229 11.9989 6 9 12.7% 22.90[-0.62, 46.42] - =
Schwitzer et al. 2015¢ 26.5 4.5932 27 45 21.1% 26.50[17.50, 35.50] — 8
Soni et al. 2020 49.8 3.3909 65 65 22.2% 49.80 [43.15, 56.45] —u
Subtotal (95% CI) 142 171 100.0% 36.96 [24.67, 49.25] -
Heterogeneity: Tau? = 165.45; Chi? = 47.41, df = 4 (P < 0.00001); I? = 92%
Test for overall effect: Z = 5.89 (P < 0.00001)
50 25 0 25 50
Favors Pre-Intervention Favors Post-Intervention

Figure 2. Forest plot for surgical interventions with FACE-Q Face Overall scale outcomes.

[95% CI 7.5 to 13.8, P<0.01] with heterogeneity that ‘might not
be important’ (I*=0). Two studies evaluated rhinoplasty (4
cohorts, 122 participants) and reported a post-operative weighted
mean difference of 21.7 points [95% CI 5.79 to 37.6, P=0.01]
with ‘considerable’ heterogeneity (I*=88%) as well as ‘high’
and ‘moderate’ risk of bias. Finally, orthognathic surgery out-
comes were evaluated in three studies (4 cohorts, 246 partici-
pants) and demonstrated a weighted mean difference of 17.3
points [95% CI 14.0 to 20.6, P<0.01] with low heterogeneity
(I =0) and ‘moderate’ risk of bias.

Social Scale. Eighteen surgical studies evaluated outcomes using
the FACE-Q Social scale (Figure 4). Two studies (3 cohorts, 106
participants) evaluated blepharoplasty outcomes and demon-
strated a weighted mean difference of 14.6 points [95% CI 9.9
to 19.3, P<0.01] with ‘low’ heterogeneity (=0) as well as
‘high’ and ‘low’ risk of bias. One study (1 cohort, 26 partici-
pants) with ‘low’ risk of bias that evaluated outcomes following

forehead lift procedures reported a post-operative mean differ-
ence of 63.9 points [95% CI 53.2 to 74.6, P<0.01]. Two
studies (2 cohorts, 174 participants) evaluated facelift procedures
and demonstrated a 14.9 point mean difference [95% CI —4.4 to
34.1, P=0.13] with ‘considerable’ heterogeneity (I =94%) and
‘moderate’ risk of bias. Surgical facial rejuvenation procedures
were assessed by two studies (2 cohorts, 76 participants) with
‘low’ and ‘high’ risk of bias. These studies demonstrated a
pooled mean difference of 12.8 points [95% CI 10.2 to 15.4,
P<0.01] with ‘low’ heterogeneity (I>=0). Orthognathic
surgery was evaluated by three studies (4 cohorts, 246 partici-
pants) which demonstrated a weighted mean difference of 18.5
points [95% CI 15.1 to 21.9, P<0.01] with ‘low’ heterogeneity
(P=0) as well as ‘low’ and ‘moderate’ risk of bias. Finally,
seven studies (14 cohorts, 1921 participants) evaluated rhino-
plasty and demonstrated a weighted mean difference of 11.6
points [95% CI 7.7 to 15.4, P<0.01] with ‘considerable’ hetero-
geneity (I*=83%) and ‘moderate’ to ‘high’ risk of bias.
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Post-Intervention Pre-Intervention Mean Difference Mean Difference
Study or Subgroup Mean Difference SE Total Total Weight IV, Random, 95% CI 1V, Rand 95% ClI
1.4.1 Blepharoplasty
Nieuwenhuis et al. 2022 9 0.6123 2134 2134 100.0% 9.00 [7.80, 10.20] !
Subtotal (95% Cl) 2134 2134 100.0% 9.00 [7.80, 10.20]
Heterogeneity: Not applicable
Test for overall effect: Z = 14.70 (P < 0.00001)
1.4.2 Forehead Lift
Berenguer et al. 2022 67.08 2.1366 26 26 100.0% 67.08 [62.89, 71.27] !
Subtotal (95% Cl) 26 26 100.0% 67.08 [62.89, 71.27]
Heterogeneity: Not applicable
Test for overall effect: Z = 31.40 (P < 0.00001)
1.4.3 Facelift
Berger et al. 2019 29.95 4.4081 36 36 48.7% 29.95[21.31, 38.59] ——
Wang et al. 2018 3.9 1.3676 138 138 51.3% 3.90 [1.22, 6.58] L)
Subtotal (95% Cl) 174 174 100.0% 16.59 [-8.93, 42.11] -‘
Heterogeneity: Tau? = 328.65; Chi? = 31.86, df = 1 (P < 0.00001); I? = 97%
Test for overall effect: Z = 1.27 (P = 0.20)
1.4.4 Facial rejuvination
Gualdi et al. 2017 11.2  1.6998 55 55 88.9%  11.20[7.87, 14.53] [ ]
Tuin et al. 2022 6.5 4.8055 21 22 1.1% 6.50 [-2.92, 15.92] T
Subtotal (95% Cl) 76 77 100.0% 10.68 [7.54, 13.82] ‘
Heterogeneity: Tau? = 0.00; Chi* = 0.85, df = 1 (P = 0.36); I*= 0%
Test for overall effect: Z = 6.66 (P < 0.00001)
1.4.6 Rhinoplasty
Schwitzer et al. 2015a 17.7 5.3452 24 32 26.7% 17.70[7.22, 28.18] —
Schwitzer et al. 2015b 6.1 12.6311 6 9 17.4% 6.10[-18.66, 30.86] —
Schwitzer et al. 2015¢ 15.7  4.9471 27 45 27.2%  15.70[6.00, 25.40] —a
Soni et al. 2020 4049 3.4467 65 65 28.7% 40.49[33.73, 47.25] —&
Subtotal (95% CI) 122 151 100.0% 21.67 [5.79, 37.55] ‘
Heterogeneity: Tau? = 217.02; Chi2 = 26.02, df = 3 (P < 0.00001); I* = 88%
Test for overall effect: Z = 2.67 (P = 0.007)
1.4.7 Orthognathic surgery
Denadai et al. 2019 13.7 5.2389 42 42 10.3% 13.70 [3.43, 23.97] —
Denadai et al. 2020 16.6 3.8443 70 70 19.2% 16.60 [9.07, 24.13] = i
Tan et al. 2020a 17.52  4.9903 23 23 11.4% 17.52[7.74, 27.30] =
Tan et al. 2020b 18.15 2.1882 111 111 59.1% 18.15[13.86, 22.44] k 3
Subtotal (95% Cl) 246 246 100.0% 17.32[14.02, 20.62] ‘
Heterogeneity: Tau? = 0.00; Chi? = 0.66, df = 3 (P = 0.88); I = 0%
Test for overall effect: Z = 10.29 (P < 0.00001)
50 25 0 25 50
Favors Pre-Intervention Favors Post-Intervention

Figure 3. Forest plot for surgical interventions with FACE-Q Psychological scale outcomes.

Non-surgical Interventions

Of the studies evaluating non-surgical interventions (n=13,
37.1%), procedures included minimally invasive chin augmen-
tation, non-surgical facial feminization/masculinization, and
facial rejuvenation procedures (Table 1).

Face Overall Scale. Nine studies evaluated outcomes using the
FACE-Q Face Overall scale (Figure 5). One study (2 cohorts,
21 participants) that evaluated outcomes following non-surgical
facial feminization/masculinization procedures demonstrated
a weighted 10.0 point mean increase [95% CI 1.6 to 18.4,
P =0.02] in post-intervention Face Overall scores. The included
point estimates had minimal heterogeneity (I*=0%) and were
determined to have ‘low’ risk of bias. Finally, eight studies
(8 cohorts, 360 participants) evaluated various non-surgical facial
rejuvenation interventions (ie, refer to Table 1 for specific interven-
tions) and demonstrated a weighted mean difference of 20.5 points
[95% CI 13.0 to 28.0, P<0.01]. The heterogeneity of included
studies was determined to be ‘considerable’ (I> = 94%) and all
studies demonstrated ‘high’ risk of bias.

Psychological Scale. Nine studies utilized the FACE-Q Psychological
scale to evaluate outcomes following non-surgical chin

augmentation and facial rejuvenation procedures (Figure 6). One
study (1 cohort, 78 participants) that evaluated outcomes following
chin augmentation demonstrated a weighted mean difference
of 7.1 points [95% CI 1.1 to 13.1, P =0.02] and was determined
to be ‘high’ risk of bias overall. The remaining six studies
(7 cohorts, 301 participants) evaluated a range of minimally inva-
sive facial rejuvenation procedures (Table 1) and demonstrated a
weighted mean difference of 14.7 points [95% C1 6.0 to 23.4, P<
0.01] with ‘considerable’ heterogeneity (I =88%). The risk of
bias for all included studies was determined to be ‘high’.

Social Scale. Six studies (7 cohorts, 301 participants) evaluated a
range of minimally invasive facial rejuvenation procedures using
the FACE-Q Social scale (Figure 7). These studies demonstrated
a weighted post-operative mean difference of 12.7 points [95%
CI 5.5 to 19.8, P<0.01] with ‘considerable’ heterogeneity
(> =83%) and ‘high’ risk of bias for all included studies.

Discussion

This systematic review and meta-analysis sought to identify
the expected mean difference estimates and time horizons asso-
ciated with studies evaluating outcomes using the FACE-Q
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Post-Intervention Pre-Intervention Mean Difference Mean Difference
Study or Subgroup Mean Difference SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.7.1 Blepharoplasty
Chen et al. 2021 13.7 27312 62 62 76.8%  13.70[8.35, 19.05] i
Hollander et al. 2022a 13.51 7.4847 21 21 102% 13.51[-1.16, 28.18] — =
Hollander et al. 2022b 20.63 6.6421 23 23 13.0%  20.63[7.61, 33.65] — s
Subtotal (95% CI) 106 106 100.0% 14.58 [9.89, 19.27] <@
Heterogeneity: Tau? = 0.00; Chi2 = 0.95, df = 2 (P = 0.62); I = 0%
Test for overall effect: Z = 6.09 (P < 0.00001)
1.7.2 Forehead Lift
Berenguer et al. 2022 63.94 5.462 26 26 100.0% 63.94 [53.23, 74.65] =
Subtotal (95% Cl) 26 26 100.0% 63.94[53.23, 74.65] -
Heterogeneity: Not applicable
Test for overall effect: Z = 11.71 (P < 0.00001)
1.7.3 Facelift
Berger et al. 2019 25.14 4.6019 36 36 47.6% 25.14[16.12, 34.16] —
Wang et al. 2018 55 1.6536 138 138 52.4% 5.50 [2.26, 8.74] 3
Subtotal (95% CI) 174 174 100.0% 14.85 [4.37, 34.08] e
Heterogeneity: Tau? = 180.91; Chi? = 16.13, df = 1 (P < 0.0001); I* = 94%
Test for overall effect: Z = 1.51 (P = 0.13)
1.7.4 Facial rejuvination
Gualdi et al. 2017 12.7 1.3581 55 55 96.0% 12.70[10.04, 15.36] .
Tuin et al. 2022 143 6.6523 21 22 4.0% 14.30 [1.26, 27.34]
Subtotal (95% CI) 76 77 100.0% 12.76 [10.16, 15.37] L 2
Heterogeneity: Tau? = 0.00; Chi* = 0.06, df = 1 (P = 0.81); = 0%
Test for overall effect: Z = 9.59 (P < 0.00001)
1.7.6 Orthognathic surgery
Denadai et al. 2019 148 49123 42 42 12.4% 14.80 [5.17, 24.43] — =
Denadai et al. 2020 147 3.7703 70 70 21.0% 14.70 [7.31, 22.09] i
Tan et al. 2020a 2091 4.6841 23 23 13.6% 20.91[11.73, 30.09] = %
Tan et al. 2020b 20.23 2.3768 111 111 52.9% 20.23 [15.57, 24.89] i
Subtotal (95% CI) 246 246 100.0% 18.49 [15.10, 21.88] L 4
Heterogeneity: Tau? = 0.00; Chi? = 2.38, df = 3 (P = 0.50); = 0%
Test for overall effect: Z = 10.69 (P < 0.00001)
1.7.7 Rhinoplasty
Burks et al. 2022a 17.2 27101 113 113 8.8% 17.20[11.89, 22.51] -
Burks et al. 2022b 44 28826 113 113 86%  4.40[-1.25, 10.05] |
Fuller et al. 2019 8.1 3.1056 99 99  84% 8.10 [2.01, 14.19] =
Hismi et al. 2021a 28 7.0537 34 34 45% 2.80[-11.02, 16.62] I
Hismi et al. 2021b 10.19  4.2166 47 47  7.1%  10.19[1.93, 18.45] e
Hismi et al. 2021¢ 7.91 3.3957 111 11 8.0% 7.91[1.25, 14.57] —
Schwitzer et al. 2015a 145 7.1047 23 30 44% 14.50[0.58, 28.42] -
Schwitzer et al. 2015b 0.2 13.3295 6 8 1.8% 0.20[-25.93, 26.33]
Schwitzer et al. 2015¢ 124 59631 27 40 53% 1240[0.71, 24.09] D
Soni et al. 2020 38.14 3.6264 65 65 7.8% 38.14[31.03, 45.25] =
Weitzman et al. 2021a 89 1.2076 568 568 10.2% 8.90 [6.53, 11.27] -
Weitzman et al. 2021b 10.6  2.4949 126 126 9.1%  10.60[5.71, 15.49] -
Weitzman et al. 2022a 7.9 5.5649 30 30 5.7% 7.90 [-3.01, 18.81] ]
Weitzman et al. 2022b 8.8 1.2172 559 559 10.2% 8.80[6.41, 11.19] &
Subtotal (95% CI) 1921 1943 100.0% 11.56 [7.73, 15.39] -
Heterogeneity: Tau? = 35.97; Chi? = 75.84, df = 13 (P < 0.00001); I* = 83%
Test for overall effect: Z = 5.91 (P < 0.00001)
-50 -25 0 25 50
Favours Pre-Intervention Favours Post-Intervention

Figure 4. Forest plot for surgical interventions with FACE-Q Social scale outcomes.

Face Overall, Psychological, and/or Social scales. There was sig-
nificant heterogeneity identified across surgical and non-surgical
interventions as well as procedure type, with most included
studies demonstrating ‘moderate’ to ‘high’ risk of bias.
Additionally, weighted mean differences for the Face Overall,
Psychological, and Social scales yielded similar estimates
when surgical and minimally invasive interventions were com-
pared. For example, across included studies evaluating Face
Overall scale outcomes following blepharoplasty, we identified
a weighted mean increase of 21.8 points [95% CI 16.8 to 16.7]
post-operatively. Similarly, a 20.5 point [95% CI 13.0 to 28.0]
increase in Face Overall scale scores was identified following
non-surgical facial rejuvenation procedures. Similar post-
operative mean differences were noted for Psychological scale
outcomes following surgical facelifts (16.6 points) and non-
surgical facial rejuvenation procedures (14.7 points) as well as

Social scale outcomes following rhinoplasty (11.6 points) and
non-surgical facial rejuvenation procedures (12.7 points).

These examples are further illustrated through likely partici-
pant pre-intervention and post-intervention item responses using
the available interpretation tables provided for the FACE-Q
Face Overall (Figure 8), Psychological (Figure 9), and Social
scales (Figure 10). These interpretation tables enable clinicians
and researchers to convert continuous mean FACE-Q Aesthetic
module scale scores (scored from 0 to 100) to the implied
ordinal response, on average, for each item/response option
based directly on threshold plots produced through the Rasch
analysis. Ultimately, this enables primary users of the FACE-Q
Aesthetic module scales to visualize how the intervention directly
translates to changes in participant ordinal responses.

Regardless of the aesthetic intervention used, all weighted pre- to
post-procedure mean differences in FACE-Q Aesthetic module
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Post-Intervention Pre-Intervention Mean Difference Mean Difference
Study or Subgroup Mean Difference SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.1.3 Facial Feminzation
Tebens et al. 2019a 115 5452 14 14 61.9%  11.50[0.81, 22.19] ——
Tebens et al. 2019b 7.5 6.9521 7 7 38.1% 7.50 [-6.13, 21.13] T
Subtotal (95% CI) 21 21 100.0% 9.98 [1.57, 18.39] -
Heterogeneity: Tau? = 0.00; Chi2 = 0.20, df = 1 (P = 0.65); I? = 0%
Test for overall effect: Z = 2.33 (P = 0.02)
2.1.4 Facial Rejuvination
Hersant et al. 2017 11 2.0359 34 34 14.0% 11.00[7.01, 14.99] =
lorio et al. 2012 3.9 3.9151 11 1 127% 3.90 [-3.77, 11.57] T
Kerscher et al. 2022 6.68 2.3472 95 95 13.8% 6.68 [2.08, 11.28] -
Ozer et al. 2019 619 7.788 14 14 9.1% 61.90 [46.64, 77.16] - =
Ozer et al. 2021 3512 7.732 8 8 9.1% 35.12[19.97, 50.27] - *
Qureshi et al. 2017 16.1  3.577 45 45 12.9%  16.10[9.09, 23.11] —
Santorelli et al. 2021 15.18 1.0423 60 60 14.4% 15.18[13.14, 17.22] =
Weinkle et al. 2018 31.7 22692 93 93 13.9% 31.70[27.25, 36.15] =
Subtotal (95% CI) 360 360 100.0% 20.47 [12.98, 27.95] o
Heterogeneity: Tau? = 99.84; Chi? = 120.63, df = 7 (P < 0.00001); I = 94%
Test for overall effect: Z = 5.36 (P < 0.00001)

50 25 0 25 50

Favors Pre-Intervention Favors Post-Intervention

Figure 5. Forest plot for non-surgical interventions with FACE-Q Face Overall scale outcomes.

Mean Difference Mean Difference
Study or Subgroup Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% CI
2.4.2 Chin Augmentation
Ogilvie et. al 2020 7.1 3.0634 100.0% 7.10[1.10, 13.10] !
Subtotal (95% CI) 100.0% 7.10[1.10, 13.10]
Heterogeneity: Not applicable
Test for overall effect: Z = 2.32 (P = 0.02)
2.4.4 Facial Rejuvination
Cohen et al. 2022 19.9 2.9242 16.3% 19.90 [14.17, 25.63] -
Kerscher et al. 2022 6.68 2.3472 16.7% 6.68 [2.08, 11.28] SE=
McKeown 2021 124 3.5823 15.8%  12.40[5.38, 19.42] —
Ozer et al. 2021 20.62 7.7438 11.4%  20.62[5.44, 35.80] - =
Qureshi et al. 2017 346 3.7761 15.6% 34.60[27.20, 42.00] -
van Dongen et al. 2021a 5.64 6.4474 12.8% 5.64 [-7.00, 18.28] -1
van Dongen et al. 2021b -0.87 7.8349 11.4% -0.87 [-16.23, 14.49] T
Subtotal (95% CI) 100.0%  14.69 [5.98, 23.40] -
Heterogeneity: Tau? = 112.51; Chi? = 49.53, df = 6 (P < 0.00001); I* = 88%
Test for overall effect: Z = 3.31 (P = 0.0009)

50 25 0 25 50
Favors Pre-Intervention Favors Post-Intervention

Figure 6. Forest plot for non-surgical interventions

with FACE-Q Psychological scale outcomes.

Mean Difference Mean Difference
Study or Subgroup Mean Difference SE Weight IV, Random, 95% CI IV, Random, 95% ClI
2.7.4 Facial Rejuvination
Cohen et al. 2022 18.2 1.9531 18.8% 18.20[14.37, 22.03] .y
Kerscher et al. 2022 5.36 2.4443 18.2% 5.36 [0.57, 10.15] =
McKeown 2021 7.9 3.4585 16.8% 7.90[1.12, 14.68] =
Ozer et al. 2021 2275 7.712 10.6% 22.75[7.63, 37.87] T
Qureshi et al. 2017 26.9 4.0728 15.9% 26.90[18.92, 34.88] —
van Dongen et al. 2021a 043 7.6424 10.7% 0.43[-14.55, 15.41] I
van Dongen et al. 2021b 211 9.0092 9.0% 2.11[-15.55, 19.77] _':

Subtotal (95% CI)

Heterogeneity: Tau? = 68.03; Chi = 36.29, df = 6 (P < 0.00001); I* = 83%

Test for overall effect: Z = 3.44 (P = 0.0006)

100.0%

12.65 [5.45, 19.84]

50 25 0 25 50
Favors Pre-Intervention Favors Post-Intervention

Figure 7. Forest plot for non-surgical interventions with FACE-Q Social scale outcomes.
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A. Blepharoplasty
ltems Very Somewhat | Somewhat Very

Dissatisfied | Dissatisfied Satisfied Satisfied

Symmetric Baseline Follow up

Balanced Baseline | Follow up

Well-Proportioned Baseline | Follow up

End of Your Day Baseline Follow up

Fresh Baseline Follow up

Rested Baseline Follow up

Profile Baseline Follow up
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B. Non-surgical Facial rejuvenation
ltems Very Somewhat | Somewhat Very
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Well-Proportioned ?:Zjleiiwneurg;

End of Your Day Baseline Follow up

Fresh Baseline Follow up

Rested Baseline Follow up
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Figure 8. FACE-Q pre-intervention and post-intervention face overall scale responses, by item and response category. (a) Blepharoplasty; (b)

non-surgical Facial rejuvenation procedures.

scales corresponded to improved self-reported appearance and
HRQL outcomes. Facial aesthetic treatments may play an important
role in improving how people feel about themselves and interact
with others; this notion is further supported by Litner et al** who
demonstrated that quality of life was significantly enhanced follow-
ing facial aesthetic surgery in a prospective cohort of 93 patients.
Similarly, Meningaud et al*® identified improvements in patient

anxiety 9 months following facial cosmetic interventions.

The US FDA qualified 11 FACE-Q Aesthetic module scales
as MDDTs; thus, it is necessary to examine the existing litera-
ture to identify the expected mean differences in FACE-Q
scales associated with common facial cosmetic procedures.
As such, this systematic review seeks to expand on existing nar-
rative summaries by Ottenhof et al* and Hoffman and Fabi* to
provide expected mean differences for various surgical and
non-surgical facial cometic interventions and their associated
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A. Facelift
Definitely Somewhat Somewhat Definitely
Items Disagree Disagree Agree Agree
Like Baseline Follow up
Positive Baseline Follow up
Okay Baseline Follow up
Happy Baseline Follow up
Comfortable Baseline Follow up
Baseline &
A .
ceepting Follow up
Good Baseline Follow up
Confident Follow up
Attractive Baseline Follow up
Great Baseline Follow up
B. Non-surgical Facial rejuvenation
Definitely Somewhat Somewhat Definitely
Items Disagree Disagree Agree Agree
. Baseline &
Like Follow up
Positive Baseline &
Follow up
Baseline &
Okay Follow up
Ha Baseline &
PRy Follow up
Comfortable GERIRS
Follow up
. Baseline &
Accepting Follow up
Baseline &
Good Follow up
Confident EEEElIE S
Follow up
Attractive Hz i 2L
Follow up
Great Baseline Follow up

Figure 9. FACE-Q pre-intervention and post-intervention psychological scale responses, by item and response category. (a) Facelift; (b)

non-surgical facial rejuvenation procedures.

risk of bias. These estimates and associated time horizons may
be used as the basis for sample size calculations when planning
future observational and randomized studies.

Limitations

This study has several limitations. First, included studies across
all FACE-Q scales demonstrated substantial heterogeneity.
While not explicitly explored in this analysis, this is expected
to be due to variability in participant characteristics and proce-
dural techniques within included studies, differing time

horizons for primary outcomes, and varying risk of bias.
Thus, the weighted mean differences presented in this analysis
should be interpreted with caution. The authors recommend uti-
lizing this meta-analysis as a tool to predict expected mean dif-
ferences in FACE-Q Face Overall, Psychological, and Social
scale scores associated with a particular facial cosmetic inter-
vention. Readers should review the primary articles of included
studies to determine which primary study most closely reflects
their anticipated patient population. Second, only the Cochrane
Central Register of Controlled Trials was included in our grey
literature search; thus, there may be additional unpublished
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A. Rhinoplasty
Definitely Somewhat Somewhat Definitely
Items Disagree Disagree Agree Agree
Good first impression Baseline Follow up
Confident when | meet a new Baseline &
person Follow up
. Baseline &
Comfortable meeting new people Follow up
Make new friends Baseline Follow up
Confident in group situations Baseline Follow up
Confident in new social situations Baseline Follow up
Relaxed around people | don’t Baseline &
know well Follow up
Confident when in a room full of Baseline &
people | don’t know. Follow up
B. Non-surgical Facial rejuvenation
Definitely Somewhat Somewhat Definitely
Items Disagree Disagree Agree Agree
. . Baseline &
Good first impression aseiine
Follow up
Confident when | meet a new Baseline Follow up
person
Comfortable meeting new people Baseline Follow up
. Baseline &
Make new friends aseiine
Follow up
Confident in group situations Baseline &
Follow up
. . L . Baseli
Confident in new social situations ZESi e
Follow up
Relaxed around people | don’t Baseline &
know well Follow up
Confident when in a room full of Baseline &
people | don’t know. Follow up

Figure 10. FACE-Q pre-intervention and post-intervention social scale responses, by item and response category. (a) Rhinoplasty; (b)

non-surgical facial rejuvenation procedures.

works excluded from this analysis. Lastly, this review includes
only primary studies that reported mean pre-treatment and post-
treatment FACE-Q Face Overall, Psychological, and Social
scale scores. Other outcomes which may be deemed to be
important to patients, such as facial function, infection, and
need for revision surgery were not evaluated. Additionally,
studies that present only post-treatment FACE-Q outcomes,
or isolated mean differences without pre-intervention and post-
intervention mean scores, were not reflected in this analysis.

Conclusion

This meta-analysis presented expected mean differences in
FACE-Q Face Overall, Psychological, and Social scale scores
for various surgical and non-surgical facial cosmetic interven-
tions that may be used as the basis for sample size calculations
when planning future studies using these scales. Notably, we

identified significant heterogeneity within included studies
that is likely due to differing patient characteristics, procedural
techniques, and variations in time horizons for FACE-Q out-
comes, which limits comparison of facial cosmetic interventions
through conventional meta-analyses. As these FACE-Q scales
are not intervention specific, they can be used to compare surgi-
cal and minimally invasive facial aesthetic procedures directly
utilizing the same continuous scale. Going forward, additional
observational and randomized study evidence is needed to
directly compare facial aesthetic interventions, particularly surgi-
cal and minimally invasive facial cosmetic procedures, using the
FACE-Q Aesthetic module scales.
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