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Abstract

Background: In recent years, aesthetic medicine has progressively prioritized conservative
treatment volumes, subtle enhancements, and skin quality improvement over volumization.
This study evaluates patient-reported psychosocial outcomes, satisfaction, and regret rates
following minimally invasive aesthetic procedures using validated instruments. Methods:
A review was conducted in accordance with PRISMA guidelines. PubMed, Scopus, and
Cochrane Library were searched for studies reporting outcomes using validated PROMs
(FACE-Q, GAIS, Decision Regret Scale, BDDQ, DCQ and COPS) with a minimum follow-up
of 6 months. Studies evaluating facial botulinum neurotoxins, hyaluronic acid fillers, and
biostimulation treatments were included. Given the heterogeneity in study design and
outcome reporting, findings were synthesized narratively with descriptive comparisons
across treatment modalities. Results: Increased treatment intensity was not consistently
associated with greater satisfaction, and higher dose or volume often corresponded to more
dissatisfaction and regret. The evidence for this pattern was stronger for botulinum toxin
and hyaluronic acid fillers; weaker for biostimulators and preliminary for post-GLP-1 facial
changes. Conservative approaches were associated with favorable PROMs, and unrealistic
expectations, body dysmorphic disorder, and insufficient pre-treatment counseling were
the principal predictors of poor outcomes. Conclusions: Patient satisfaction was not
proportional to treatment intensity, particularly when results were perceived as unnatural
or overcorrected. This relationship appears associative rather than causal, as patients
receiving more intense treatment may differ in expectations, history, and psychological
profile. A PROM-driven, patient-tailored approach seems more likely to produce durable
satisfaction and minimize regret.

Keywords: aesthetic medicine; neurotoxin; hyaluronic acid; patient-reported outcomes;
FACE-Q; treatment regret; biostimulators; body dysmorphic disorder; GLP-1 receptor
agonists; patient satisfaction
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1. Introduction
Minimally invasive aesthetic procedures are among the fastest-growing segments of

medical practice worldwide. According to the International Society of Aesthetic Plastic
Surgery (ISAPS), over 7.8 million neurotoxin injections and 6.3 million soft tissue filler
procedures were performed in 2023 [1]. Over the past decade, patient preferences have
shifted toward subtler outcomes: less volume, more attention to skin quality, and more
individualized approaches [2–4].

This shift likely reflects broader changes in patient expectations and aesthetic stan-
dards, influenced by greater social media transparency, high-profile celebrity procedure
disclosures, and a growing rejection of the overtreated aesthetic that dominated the early
2000s [5–8].

In the daily routine of an aesthetic practitioner, patient satisfaction represents the
primary success metric [9]. Unlike reconstructive procedures, where objective endpoints
define success (e.g., complication rates, functional outcomes), aesthetic treatments must de-
liver measurable subjective benefit to justify their cost and risk. Patient-Reported Outcome
Measures (PROMs) provide validated, standardized tools for quantifying these benefits
and enable comparison across modalities, treatment volumes, and populations [10].

Three instruments have established a strong track record in this field.
The FACE-Q, originally developed for facial aesthetic surgery, has been validated for

neurotoxin and filler applications across more than thirty languages; it evaluates satisfaction
with facial appearance, psychological function, social function, and age appraisal through
psychometrically validated subscales [11–13].

The Global Aesthetic Improvement Scale (GAIS), a validated 5-point ordinal scale
assessing overall aesthetic change from “very much improved” to “worse,” provides a
simple and widely used single-item measure of treatment outcome [7,8].

The Decision Regret Scale, a validated instrument widely used in elective medicine,
quantifies post-treatment regret, which may represent a more relevant metric than satis-
faction alone when evaluating aesthetic procedures, as it captures whether the treatment
ultimately aligned with the patient’s expectations and values [14].

The interpretation of these outcomes must be contextualized within patient psycho-
logical profiles [15].

Body dysmorphic disorder (BDD), for example, affects 1.7–2.4% of the general pop-
ulation but is present in 7–15% of patients seeking aesthetic treatment [16]. When unrec-
ognized, BDD is associated with poor outcomes, including markedly reduced satisfaction
(35–45%) and high regret rates (60–75%), despite technically successful procedures [17].
The development of validated screening tools (Body Dysmorphic Disorder Questionnaire
[BDDQ], Dysmorphic Concern Questionnaire [DCQ] and Cosmetic Procedure Screening
Scale [COPS]) offers a practical opportunity to identify at-risk patients and optimize treat-
ment selection [18–20].

In parallel, the patient population itself is evolving. The widespread adoption of
GLP-1 receptor agonists (semaglutide, tirzepatide) for weight management has produced
a new cohort of patients presenting with rapid volume loss, skin laxity, and contour
irregularities [21,22]. These patients carry different psychosocial expectations and treatment
priorities compared with traditional aesthetic populations, further emphasizing the need
for outcome-driven evaluation [23,24].

Against this background, this review evaluates evidence from studies using validated
PROMs to assess psychosocial outcomes after facial minimally invasive aesthetic proce-
dures. Specifically, we examine satisfaction and regret across neurotoxin, hyaluronic acid
filler, and biostimulatory facial treatments; assess how conservative versus aggressive treat-
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ment strategies affect outcomes; identify predictors of regret; and describe the emerging
evidence on post-GLP-1 patients.

To our knowledge, no previous review has specifically examined the relation-
ship between treatment intensity and patient-reported outcomes in minimally invasive
aesthetic medicine.

2. Materials and Methods
2.1. Search Strategy

This study represents a narrative review with a structured and transparent approach
in accordance with the PRISMA guidelines [25]. A comprehensive literature search was
performed in PubMed/MEDLINE, Scopus, and the Cochrane Library to identify relevant
studies published between 1 January 2015, and 1 May 2026.

The search strategy combined controlled vocabulary and free-text terms related to
patient-reported outcomes and aesthetic procedures, including: (FACE-Q OR “patient satis-
faction” OR “patient-reported outcome” OR “quality of life” OR “psychosocial outcome”
OR “treatment regret” OR “GAIS” OR “global aesthetic improvement” OR “BDD”) AND
(neurotoxin OR “botulinum toxin” OR Botox OR “hyaluronic acid” OR “dermal filler” OR
biostimulator OR poly-L-lactic acid OR calcium hydroxylapatite OR “polycaprolactone-
based fillers” OR “aesthetic medicine” OR “cosmetic dermatology”). Reference lists of
included studies were also screened to identify additional relevant publications. Study
selection and data extraction were performed independently by the authors, with disagree-
ments resolved through discussion until consensus was reached.

2.2. Eligibility Criteria

For primary studies, inclusion required the use of at least one validated PROM (FACE-
Q, GAIS, Decision Regret Scale, BDDQ, DCQ, or COPS). For secondary evidence sources
(systematic reviews, meta-analyses, narrative reviews, and expert consensus documents),
this requirement was waived, as these studies synthesize or contextualize PROM-based
evidence rather than applying instruments directly. Additionally, for body dysmorphic
disorder outcome prediction and GLP-1-associated facial aging, studies reporting structured
clinical outcome data were included to provide a descriptive overview.

Eligible interventions were facial minimally invasive procedures: botulinum neu-
rotoxins, hyaluronic acid fillers, and biostimulatory agents (poly-L-lactic acid, calcium
hydroxylapatite, polycaprolactone-based fillers). Primary studies required a minimum of
50 patients and 6 months of follow-up. Studies below these thresholds were retained only
when they addressed clinical questions not covered by larger studies, or where inclusion
was justified by aggregated secondary evidence in the same domain [9,12,26–29].

For the GLP-1 domain, where validated PROM data remain scarce, studies reporting
clinical outcomes and expert observations were included to describe this emerging popula-
tion. Studies reporting dose–response or complication outcome data were included where
directly informative of the treatment intensity–satisfaction relationship.

Studies were excluded if they used no validated outcome measures, focused ex-
clusively on reconstructive or therapeutic indications, reported complications without
psychosocial outcomes, or were available only as conference abstracts. Non-English publi-
cations were excluded.

2.3. Study Selection and Data Extraction

Initial database searches yielded 12,554 records (PubMed n = 4458, Scopus n = 8063,
Cochrane n = 33). After removal of duplicates (n = 3766), 8788 unique records remained
and were screened by title and abstract.
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At this stage, 8536 records were excluded because they were not relevant to minimally
invasive aesthetic procedures, did not report patient-reported outcomes, were conference
abstracts without full-text availability, or clearly did not meet predefined inclusion criteria.

A total of 252 articles were retrieved for full-text assessment. Of these, 207 were
excluded for the following reasons: use of non-validated outcome measures (n = 81), insuf-
ficient sample size below the 50-patient threshold (n = 58), follow-up shorter than 6 months
(n = 35), non-aesthetic or primarily reconstructive indication (n = 21), and insufficient or
non-extractable outcome data (e.g., studies not reporting a quantifiable PROM results, stud-
ies reporting results only graphically or pooling modalities without separable outcomes;
n = 12).

Forty-five studies met all inclusion criteria (Figure 1): 27 primary studies (prospective
cohort studies, randomized controlled trials, and retrospective analyses) and 18 secondary
evidence sources (systematic reviews, meta-analyses, expert consensus documents, and
evidence-based reviews). Where both types of evidence addressed the same clinical ques-
tion, primary studies were used for quantitative data extraction, while systematic reviews
and reviews were used to contextualize findings.

Figure 1. Flow diagram of Records Identification, Screening and Inclusion phases according to the
PRISMA 2020 guidelines.

Data extraction included study design, number of patients, type of intervention, PROM
instruments used, reported outcomes and follow-up.
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2.4. Risk of Bias Assessment and Evidence Synthesis

Primary studies were assessed for risk of bias using the Newcastle-Ottawa Scale for
cohort and retrospective studies, the Cochrane Risk of Bias 2 tool for randomized controlled
trials, and the NIH Quality Assessment Tool for Observational Cohort and Cross-Sectional
Studies for cross-sectional designs. Systematic reviews and meta-analyses were appraised
using AMSTAR-2 [30]. Narrative reviews and expert consensus documents were evaluated
using SANRA, the Scale for the Assessment of Narrative Review Articles [31]. The psy-
chometric validation study was assessed following COSMIN principles [32]. Overall, the
methodological quality of included studies was variable. Randomized controlled trials and
large prospective studies using validated PROMs demonstrated low risk of bias; smaller
observational studies and those relying on non-validated instruments showed moderate to
high risk. Systematic reviews and meta-analyses were of higher methodological quality,
while narrative reviews and expert consensus documents, by their nature, do not meet the
same formal standards. Ratings are reported in Supplementary Table S1. For each study
was further assigned a qualitative evidence-strength rating, which does not constitute a
formal GRADE assessment, intended as grading the certainty of evidence per outcome
rather than per individual study. Rather, it reflects a transparent synthesis of two dimen-
sions: study design, classified according to the Oxford Centre for Evidence-Based Medicine
Levels of Evidence [33], and the validation status of the outcome instrument employed,
whereby validated PROMs (FACE-Q, GAIS) were weighted above non-validated satisfac-
tion questionnaires and clinical or complication-based outcomes. Accordingly, randomized
controlled trials and meta-analyses employing validated PROMs were rated as strong;
prospective cohorts and systematic reviews with validated PROMs as moderate; studies
with small samples, non-validated questionnaires, or narrative and consensus sources as
weak; and case series, complication-only data, or expert observations without a validated
PROM as preliminary. Moreover, heterogeneity in study design, treatment protocols, and
outcome reporting precluded formal meta-analysis for most endpoints: studies differed
substantially in PROM instruments, anatomical areas treated, products used, dosing strate-
gies, follow-up intervals, and definitions of satisfaction or regret. Therefore, findings were
synthesized using a structured narrative approach. Quantitative results were reported de-
scriptively where outcome measures were sufficiently comparable across studies. In cases
where multiple studies reported similar endpoints, trends were interpreted qualitatively
rather than through statistical pooling.

3. Results
3.1. Overview of Included Studies

The included 45 studies covered four clinical domains: botulinum neurotoxin treat-
ments, hyaluronic acid fillers, biostimulatory agents, and psychosocial predictors of
outcome including body dysmorphic disorder. Evidence strength varied substantially
across domains.

For botulinum neurotoxin and hyaluronic acid filler treatments, several large-scale
prospective studies and phase 3 clinical trials using validated PROMs were identified,
providing a relatively robust evidence base [34–40].

For biostimulatory agents, the evidence consisted primarily of smaller prospective
cohorts and observational studies, supplemented by systematic reviews [7,41–44]. For
GLP-1-associated aesthetic outcomes, available data derived almost entirely from expert
opinion articles, retrospective analyses, and early observational reports [7,21,22,28,41–45].
Follow-up duration across primary studies ranged from 6 to 48 months. An overview of
the outcome instruments and screening tools employed, classified by category, is provided
in Table 1 study characteristics are detailed in Table 2.
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Table 1. Validated Patient-Reported Outcome Measures in Aesthetic Medicine. FACE-Q and GAIS
measure treatment outcome; the Decision Regret Scale measures decisional regret; BDDQ, DCQ and
COPS are screening instruments that predict risk of poor outcome rather than measuring it.

Category Instrument Domains Assessed Validation Status Use

Multidimensional
PROM FACE-Q

Appearance satisfaction,
psychological function,

social function, age
appraisal, adverse effects

Validated in
>30 languages;

extensively used in
aesthetic surgery

and medicine

Post-treatment
outcome,

complex cases

Global improve-
ment/regret scales GAIS Global aesthetic

improvement
Validated, widely

adopted single-item scale
Routine

follow-up

Decision Regret
Scale

Degree of treatment regret
(5-item, 0–100)

Validated, widely used in
elective medicine

Post-decision
regret

Pre-treatment
screening

BDD Screening
Tools (BDDQ,
DCQ, COPS)

Body dysmorphic
disorder symptoms

Validated for aesthetic
and surgical populations

Pre-treatment risk
screening,

not outcome
FACE-Q: Face Questionnaire; GAIS: Global Aesthetic Improvement Scale; BDD: body dysmorphic disorder;
BDDQ: Body Dysmorphic Disorder Questionnaire; DCQ: Dysmorphic Concern Questionnaire; COPS: Cosmetic
Procedure Screening Questionnaire.

Table 2. Characteristics of Included Studies.

Study, Year N Study Type PROM Used Key Finding Follow-
Up (mo)

Evidence
Strength

SECTION A—PRIMARY STUDIES

A1. Botulinum Toxin

Chang et al.,
2016 [12] 57 Prospective

cohort FACE-Q FACE-Q satisfaction +28%
post-glabellar neuromodulation NR Moderate

Trindade de
Almeida et al.,

2015 [34]
4402 Retrospective

cross-sectional
Satisfaction

questionnaire

92.3% mostly/very satisfied with
BoNT-A; perceived age reduction

−6.9 years
108 Moderate

Cox et al.,
2024 [35] 1272 Phase 3 RCT FACE-Q,

Skindex-16

Significant improvement versus
placebo on all measures; attenuated

psychological burden
6 Strong

Gold et al.,
2025 [39] 307 Phase 3 RCT FACE-Q, GAIS,

FLTSQ
GAIS responder 74.3–98.1%; FLTSQ
significantly higher versus placebo 6 Strong

Shridharani et al.,
2024 [40] 307 Phase 3 RCT GAIS Satisfaction with natural-looking

results 96.8% at first month 6 Strong

Kaufman-Janette
et al., 2021 [46] NR Dose-escalation

study
Satisfaction

questionnaire
Peak satisfaction at 40 U (60%);

declined at 60 U (51%) and 80 U (39%) 6 Weak

Molina et al.,
2015 [47] NR Prospective

multicenter
Satisfaction

questionnaire
96.5% satisfied at 3 weeks; 92.9% at
6 months; >94% would recommend 6 Weak

Farashi et al.,
2024 [26] 150 Prospective

observational
FTS

Questionnaire
High overall satisfaction; higher scores

in patients < 40 years old 1 Weak

McKeown et al.,
2021 [9] 35 Prospective

single-center FACE-Q
Significant improvement in

psychological and social
function post-injectables

0.5 Weak

A2. Hyaluronic Acid Fillers

Talarico et al.,
2015 [37] 60 Prospective

multicenter
GAIS, Satisfaction

questionnaire

95% improved GAIS; 100% satisfied at
18 months; >60% initial

volume maintained
18 Moderate

Few et al., 2015
(VYC-20L) [38] 235 Multicenter

single-blind RCT
GAIS, Satisfaction

questionnaire
Satisfaction 89.8% at 6 months, 75.8%

at 2 years despite persistent correction 24 Strong

Wilson et al.,
2017 [48] 61 Retrospective Satisfaction

questionnaire
84% satisfied at 12 months with mean

1.6 mL 12 Weak

Wilde et al.,
2024 [49] 90 Retrospective

case series
Complication

outcomes
Complications correlated with volume

and duration 48 Preliminary
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Table 2. Cont.

Study, Year N Study Type PROM Used Key Finding Follow-
Up (mo)

Evidence
Strength

Jalali et al.,
2024 [50] 492 Retrospective

single-injector FACE-Q FACE-Q up to 99.2%; adverse events
infrequent and reversible 11.1 Moderate

Lombardo et al.,
2025 [51] 66 Prospective FACE-Q

Significant improvement in all
FACE-Q subscales

post-HA rhinoplasty
6 Moderate

Rzany et al.,
2012 [52] 77 Prospective

multicenter
GAIS, Satisfaction

questionnaire
92.1% improved at 6 months; 79.7%

satisfied with durability 6 Moderate

Biesman et al.,
2024 [53] 333 Multicenter RCT FACE-Q, GAIS

GAIS 87.5–97.7% (Months 3–12);
FACE-Q 64.3–73.5 versus

14.1–16.2 control
18 Strong

de Almeida Silva
et al., 2026 [54] 24 Prospective FACE-Q, High satisfaction and psychosocial

improvement with HA in retrognathia NR Weak

A3. Biostimulators (PLLA/CaHA)

Bravo et al.,
2025 [7] 52 Prospective

single-center GAIS High GAIS satisfaction at day 90 and
day 150 post-PLLA injection 5 Moderate

Urdiales-Gálvez
et al., 2026 [42] 36 Prospective

multicenter GAIS, WSRS GAIS ‘much better/better’ 66.7% at
month 1; 65.6% at month 6 6 Moderate

Sadick, 2011 [27] 10 Prospective GAIS
Sustained GAIS improvement over

52 weeks with CaHA
hand rejuvenation

12 Weak

A4. Body Dysmorphic Disorder

Picavet et al.,
2011 [15] NR Systematic review BDDQ-DV, DCQ

BDDQ-DV and DCQ identified as
most suitable tools for

aesthetic settings
NR Moderate

Joseph et al.,
2017 [55] 597 Cross-sectional

prevalence study BDDQ, FACE-Q BDD prevalence in facial and
oculoplastic surgery NR Moderate

Barrera et al.,
2025 [17] 199 Cross-sectional BDD-Q Prevalence and awareness of BDD

among aesthetic practitioners NR Weak

Declau et al.,
2024 [18] NR Validation study BDDQ-AS 47% positive screening; correlated

with Sheehan Disability Scale 12 Moderate

Alenezi et al.,
2025 [56] 250 Cross-sectional BDD screening Social media exposure associated with

increased BDD screening positivity NR Weak

A5. Post-GLP-1 Patients

Ridha et al.,
2024 [28] NR Retrospective

observational Clinical outcomes
GLP-1 facial aging not adequately

addressed by volumizing
strategies alone

NR Preliminary

Catalfamo et al.,
2025 [29] 24 Case series Clinical outcomes Bipolar RF effective for skin laxity in

post-GLP-1 population 12 Preliminary

Klassen et al.,
2026 [57] 632 Psychometric

validation study

FACE-Q
short-form

(15-item, GLP-1
specific)

FACE-Q short-form for GLP-1–related
facial appearance validated with
strong psychometric properties

3 Moderate

Nguyen et al.,
2026 [58] 33 Prospective trial Clinical outcomes

Topical volumizing cream improves
facial volume, wrinkles, and skin
biophysics in post-GLP-1 patients

3 Weak

SECTION B—SECONDARY EVIDENCE (Reviews, Meta-Analyses, Consensus)

B1. Botulinum Toxin

Wang & Rieder,
2019 [59] NR Systematic review Other validated

PRO instruments
Comprehensive synthesis of PRO

instruments in cosmetic
BoNT indications

NR Moderate

Novo Pereira &
Hassan, 2022 [60] NR Systematic review PRO tools BoNT for facial aesthetics improves

psychological well-being and QoL NR Moderate

Dayan, 2025 [61] NR Narrative Review PRO evolution
Evolution of PRO measures in BoNT

aesthetic studies; FACE-Q
increasingly adopted

NR Weak

Philipp-
Dormston et al.,

2024 [62]
Consensus European

consensus PRO framework PROMs underutilized; structured
patient journey recommended NR Weak
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Table 2. Cont.

Study, Year N Study Type PROM Used Key Finding Follow-
Up (mo)

Evidence
Strength

B2. Hyaluronic Acid Fillers

Safia et al.,
2025 [36] 748 Systematic review

and meta-analysis GAIS GAIS at follow-up showed no
difference vs other fillers 6 Strong

Wen et al.,
2026 [6] SR Systematic review

and meta-analysis GAIS, satisfaction High satisfaction with HA lip fillers;
favorable safety profile NR Strong

Hoffman & Fabi,
2022 [63] NR Review FACE-Q, GAIS Consistent psychosocial benefit across

minimally invasive modalities NR Weak

Peng et al.,
2025 [64] NR Review Clinical outcomes

Overfilling causes disproportion,
unnatural appearance,

and dissatisfaction
NR Weak

Gallo et al.,
2025 [13] 1259 Cross-sectional

study FACE-Q
Age and patient expectations

independently predict FACE-Q
outcome scores

NR Moderate

B3. Biostimulators

Amiri et al.,
2024 [44] NR Systematic review GAIS CaHA consistently improves GAIS in

facial and hand applications NR Moderate

Zago et al.,
2024 [43] 5032 Systematic review GAIS

High GAIS satisfaction with CaHA;
polycaprolactone fillers

early adverse events rate 83.3%
NR Moderate

B4. Body Dysmorphic Disorder

Pereira et al.,
2023 [16] NR Systematic review BDDQ, DCQ,

COPS
BDDQ and DCQ favored; BDD

associated with lower
post-treatment satisfaction

NR Moderate

Phillips, 2004 [65] NR Review Clinical outcomes BDD prevalence 1.7–2.4% general pop;
7–15% aesthetic pop 3 Weak

Crerand et al.,
2006 [66] NR Review Clinical outcomes BDD associated with markedly lower

satisfaction and high regret rates NR Weak

Higgins &
Wysong, 2018 [67] NR Review Clinical outcomes BDD represents the most consistent

predictor of poor aesthetic outcome NR Weak

Turk et al.,
2023 [68] NR Review BDDQ, DCQ,

COPS
Critical appraisal of available BDD

screening instruments NR Weak

B5. Post-GLP-1 Patients

Haykal et al.,
2025 [21] NR Review Clinical outcomes Biostimulators preferred over

volumization in GLP-1 patients NR Preliminary

Mansour et al.,
2024 [22] NR Observational Clinical outcomes

Distinct facial aging pattern with
GLP-1; standard

volumizing inadequate
NR Preliminary

Abbreviations: FACE-Q: Facial Aesthetic Patient-Reported Outcome Instrument; GAIS: Global Aesthetic Im-
provement Scale; PLLA: Poly-L-Lactic Acid; CaHA: Calcium Hydroxylapatite; BDD: Body Dysmorphic Dis-
order; BDDQ: BDD Questionnaire; DCQ: Dysmorphic Concern Questionnaire; COPS: Cosmetic Procedure
Screening Questionnaire; GLP-1: Glucagon-Like Peptide-1; BoNT-A: Botulinum Toxin Type A; HA: Hyaluronic
Acid; RCT: Randomized Controlled Trial; NR: Not Reported; QoL: Quality of Life; PRO: Patient-Reported Out-
come; FTS: Facial Treatment Satisfaction; FLTSQ: Facial Lines Treatment Satisfaction Questionnaire. Evidence
strength: Strong = RCT or meta-analysis with validated PROM; Moderate = prospective cohort or systematic
review with validated PROM; Weak = small sample, non-validated questionnaire, or narrative/consensus source;
Preliminary = case series, complication-only outcomes, or expert observation without validated PROM. Rating
based on study design per Oxford Centre for Evidence-Based Medicine 2011 Levels of Evidence and validation
status of the outcome instrument.

3.2. Psychosocial Outcomes Following Botulinum Toxin Treatment

Botulinum neurotoxin treatment was associated with significant improvements in
patient-reported satisfaction, facial appearance, and psychological well-being across the in-
cluded studies [60,61,64]. Chang et al. reported a 28% increase in FACE-Q satisfaction with
overall facial appearance after glabellar neuromodulation in 57 female patients (p < 0.01),
with no clinically meaningful differences between onabotulinumtoxinA, abobotulinumtox-
inA, and incobotulinumtoxinA formulations [12].

Long-term data from a retrospective analysis of 4402 glabellar treatments over a mean
of 9.1 years confirmed durable satisfaction: 92.3% of patients were mostly or very satis-
fied, and among those who reported looking younger (89.7%), the mean perceived age
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reduction was 6.9 years [34]. Phase 3 evidence from the BLESS trials (letibotulinumtoxinA,
N = 1272) confirmed improvements in quality of life, perceived age, and FACE-Q satisfac-
tion with treatment outcome compared with placebo [35]. Similarly, the READY-1 trial
(relabotulinumtoxinA, N = 307) reported GAIS responder rates of 74.3–98.1% and higher
FACE-Q psychological function scores versus placebo over 6 months [35,39,40].

The dose–satisfaction relationship does not appear to be linear. In a dose-escalation
study with onabotulinumtoxinA, subject satisfaction at Week 24 increased from 20 U (24%
satisfied) to 40 U (60%), but then declined with further escalation to 60 U (51%) and 80 U
(39%); a similar pattern was observed for satisfaction with natural appearance.

In contrast, abobotulinumtoxinA maintained patient satisfaction and natural-looking
results at doses 2–2.5 times the on-label dose, with the added benefit of extended duration
(median 9 months) [46].

Drivers of regret included reduced facial expressivity and a perceived “unnatural” or
“overcorrected” appearance [47,69,70]. Age also plays a role: a prospective observational
study of 150 patients found higher satisfaction scores in patients under 40 [26].

These findings likely reflect the interaction between dosing, technique, and patient ex-
pectations rather than a direct pharmacologic effect. The available data suggest a threshold-
dependent pattern: increasing treatment intensity beyond a moderate dose does not confer
additional psychosocial benefit and could increase dissatisfaction [62].

3.3. Psychosocial Outcomes Following Hyaluronic Acid Filler Treatment

Hyaluronic acid filler treatment was associated with high levels of patient satisfaction
and durable aesthetic improvement across the included studies [36–38,48–54,63].

A 2025 systematic review and meta-analysis of midface augmentation reported pooled
GAIS responder rates strongly favoring HA over placebo (RR = 3.27, 95% CI: 2.26–4.75),
though no significant difference emerged when HA was compared to other active fillers
such as calcium hydroxylapatite or poly-L-lactic acid (RR = 1.12, 95% CI: 0.84–1.50) [36].
These findings are supported by long-term observational data. An 18-month multicenter
study of full-facial volumization reported that 95% of patients achieved improved GAIS
scores, with more than 60% of the initial volumetric effect maintained over time [37].

However, the relationship between filler volume and satisfaction is not linear. In
the VYC-20L midface trial (N = 235, mean total volume 6.65 mL), satisfaction with fa-
cial appearance declined from 89.8% at 6 months to 75.8% at 2 years despite persistence
of volumetric correction [31]. A multicenter RCT of HA filler for infraorbital hollows
(N = 333) reported GAIS responder rates of 87.5–97.7% over 12 months and FACE-Q scores
of 64.3–73.5 compared to 14.1–16.2 in the control group [52]. A separate retrospective study
using lower volumes of a typical of daily practice (mean 1.6 mL) found that 84% of patients
remained satisfied at 12 months [61], suggesting that moderate, conservative volumes
produce more durable patient-reported benefit per mL injected [38].

At the opposite end, overfilling leads to facial disproportion and a rigid, unnatural
appearance—the so-called “Pillow Face” syndrome—which drives dissatisfaction and can
paradoxically make patients look older [64].

Complication patterns reinforce this picture. In a large series of hyaluronidase
treatments (157 periorbital applications, 90 patients), 52% of dissolution treatments
were indicated for swelling and 20% for lumpiness, with 18% of patients developing a
posthyaluronidase syndrome characterized by facial hollowing, a complication significantly
correlated with duration of filler in situ (p = 0.00019) and volume of filler (p = 0.00001) [49].

Hyaluronic acid fillers nonetheless maintain a favorable safety profile overall. Non-
surgical rhinoplasty using HA filler demonstrated very high satisfaction rates (FACE-Q up
to 99.2%), with infrequent and typically mild or reversible adverse events [50,51].
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These outcomes, however, depend greatly on the operator. The nasal region carries the
highest vascular risk of any injection zone, accounting for 56.3% of filler-related occlusions
with ocular involvement [64,71]. A serious complication of this kind is likely to be among
the most powerful drivers of decisional regret in an elective aesthetic context, reinforcing
the role of exhaustive informed consent as an integral part of outcome-focused consultation.

HA filler in patients with retrognathic profiles was associated with high FACE-Q
satisfaction scores and improvement across psychosocial outcome domains [54,62].

Combined neurotoxin and HA filler treatment showed additive psychosocial benefit:
a systematic review of 31 studies using the FACE-Q found that absolute changes in psycho-
logical wellbeing and age appraisal were greatest with combined treatments compared to
single-modality approaches [54,63].

3.4. Psychosocial Outcomes Following Biostimulation Treatments

Evidence on biostimulatory treatments, including poly-L-lactic acid (PLLA) and cal-
cium hydroxylapatite (CaHA), derives primarily from smaller prospective cohorts and
observational studies, and should be interpreted with more caution than the evidence avail-
able for neurotoxins and HA fillers. Across these studies, biostimulatory approaches were
associated with high patient-reported satisfaction and sustained aesthetic improvement,
though direct PROMs-based comparisons with HA fillers remain scarce.

A prospective study of 52 patients treated with PLLA reported high GAIS satisfaction
scores at day 90 and day 150 post-injection [7]. A multicenter prospective study of PLLA
(N = 36) reported GAIS ratings of “much better” or “better” in 66.7% of patients at month
1, remaining stable at 65.6% at month 6 [42]. For CaHA, systematic reviews of controlled
clinical trials demonstrate improvements in GAIS scores in facial and hand applications,
with high patient satisfaction across study populations [43,44].

Unlike hyaluronic acid fillers, which provide immediate volumetric correction, these
agents work through neocollagenesis, with gradual and progressive changes in facial
appearance [4,41,72]. This gradual mechanism produces aesthetic results perceived as more
natural, with expectations more likely to be met over time.

Notably, most of the biostimulator evidence included in this study relied on the GAIS,
which reflects global aesthetic improvement but does not directly capture skin texture, elas-
ticity, or dermal thickness. Where improvements in skin quality were reported, particularly
the long-term gains persisting beyond 12–24 months, these rest predominantly on GAIS
and clinician assessment rather than on instruments specifically validated for skin-quality
endpoints [27]. Dedicated tools for these dimensions are available—including the Facial
Laxity Rating Scale for laxity [73], ultrasound for objective dermal thickness [74], and the
FACE-Q Satisfaction with Skin scale for the patient-perceived dimension—and their wider
adoption would allow these claims to be tested more directly in future studies. Within this
limitation, the available evidence remains consistent with a satisfaction profile distinct from
HA fillers, defined by progressive, durable change rather than immediate volumization [4].
Treatment selection and expectation management differ meaningfully between the two
approaches and should be addressed explicitly in pre-treatment counseling [41].

3.5. Body Dysmorphic Disorder: Screening and Outcome Predictors

Body dysmorphic disorder (BDD) is a recognized psychiatric comorbidity in aesthetic
populations, with reported prevalence rates ranging from approximately 7% to 15%, higher
than in the general population (1.7–2.4%) [55,75]. In a cross-sectional study of 597 pa-
tients attending facial plastic and oculoplastic surgery clinics, BDD prevalence reached
14.7%, with most cases going unrecognized during routine consultation [55]. BDD predicts
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poor outcomes reliably: lower satisfaction and higher regret rates even after technically
successful procedures, across surgical and minimally invasive contexts alike [65,66].

Validated screening tools for clinical use include the Body Dysmorphic Disorder Ques-
tionnaire (BDDQ), its dermatology-adapted version (BDDQ-DV), the Dysmorphic Concern
Questionnaire (DCQ), and the Cosmetic Procedure Screening Questionnaire (COPS), all of
which have demonstrated utility in aesthetic settings [15,16]. Unlike outcome measures
such as the FACE-Q or GAIS, these instruments are designed to identify at-risk patients
before treatment rather than to quantify post-treatment benefit. Among these, the BDDQ
and DCQ are the most widely studied and require minimal chair time [67,68].

Interestingly, high daily social media use is associated with a greater likelihood of
positive BDD screening [56]. These findings suggest that unrecognized BDD as a largely
preventable predictor of poor patient-reported outcomes in aesthetic practice.

3.6. Outcomes in Post-GLP-1 Receptor Agonist Treatment Patients

Aesthetic outcomes in patients treated with glucagon-like peptide-1 (GLP-1) receptor
agonists have only recently begun to be characterized, and the evidence remains less
developed than for the other modalities evaluated. Rapid weight loss in this population is
frequently associated with facial fat depletion, skin laxity, and loss of structural support,
often described as “Ozempic face” [21,22,28].

Unlike age-related volume loss, these changes appear to be driven not only by fat
reduction but also by insufficient time for dermal remodeling, producing a clinical picture
where skin quality and laxity predominate over volumetric deficiency [28].

Early clinical observations indicate that outcomes are most favorable when treatment
addresses the patient’s predominant concerns directly [45]. Biostimulatory agents and
energy-based devices targeting skin quality and tissue remodeling are increasingly favored
in this population, while purely volumizing strategies may not adequately address the
underlying changes [4,21].

Timing is also a key aspect. Some authors indicate that aesthetic treatments performed
after weight stabilization yield more predictable outcomes than interventions during active
weight loss [28,45]; others suggest that the timing may depend on the products used [76].
However, the most consistent finding across the current literature is that timing should
be individualized and determined through shared decision-making between clinician and
patient, taking into account patient motivation and expectations [77].

Outcome measurement in this population is also beginning to mature: a short-form
FACE-Q scale specific to facial appearance after GLP-1 medication use has recently been
validated [57], and the first prospective treatment studies have appeared [58].

Given their recent introduction in widespread clinical use, however, these findings
should be interpreted with caution, and further prospective studies are needed to better
define treatment strategies and long-term outcomes.

4. Discussion
Minimally invasive aesthetic treatments were associated with improved patient-

reported outcomes across the included studies; however, increasing treatment intensity
did not enhance satisfaction proportionally. This finding should be interpreted as an as-
sociation rather than a demonstrated causal relationship, as patients undergoing more
cumulative treatment may differ systematically in baseline expectations, prior treatment
history, age, anatomy, and psychological profile, any of which may independently influence
the observed outcomes.

Across neurotoxins, HA fillers, and biostimulatory agents, the relationship appears
non-linear: beyond a moderate threshold, additional dose or volume failed to improve
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patient-reported satisfaction. This pattern is best supported for botulinum neurotoxin
and HA filler treatments, where large-scale prospective data and phase 3 trials are
available [34–40]. For biostimulatory agents, the same trend appeared in smaller and more
heterogeneous studies [7,41–44], and conclusions warrant proportional caution. The corre-
lation between clinician-assessed improvement and patient satisfaction is moderate: the
available data suggest that objective change alone does not fully account for patient well-
being, and that subjective factors play a substantial role [12,13,59,61]. Key predictors of
dissatisfaction and regret across the included studies are summarized in Table 3. Validated
PROMs remain the most reliable instrument for capturing what matters to the patient
rather than to the clinician [10,11,78].

Table 3. Key Predictors of Treatment Dissatisfaction and Regret in Aesthetic Medicine.

Predictor Evidence Summary Clinical Implication

Unrealistic expectations Lower satisfaction and higher regret across
aesthetic studies [28,31,41]

Pre-treatment expectation alignment
is a key component of

patient counseling

Body dysmorphic
disorder

Prevalence 7–15% in aesthetic populations;
associated with poor outcomes despite

technically successful procedures [46,47,61,64]

Routine screening with validated
tools (BDDQ, DCQ, COPS) [16,18–20]

High treatment intensity
(dose/volume)

Evidence suggests diminishing returns beyond
moderate thresholds; overtreatment linked to

unnatural appearance [27,35,37]

Favor conservative, stepwise
treatment strategies

History of multiple prior
unsatisfactory procedures

Associated with increased likelihood of
dissatisfaction and repeated treatment-seeking

behavior [31,41]

Careful patient selection and
expectation management

Inadequate pre-treatment
counseling

Linked to mismatch between expectations and
outcomes and increased dissatisfaction [28,30,31]

Structured consultation and
informed consent process

High social
media exposure

Associated with increased likelihood of positive
BDD screening and distorted expectations [62]

Include basic psychosocial screening
during consultation

4.1. Treatment Intensity and the Limits of Aesthetic Improvement

Across the modalities reviewed, higher treatment intensity did not consistently corre-
spond to better patient-reported outcomes. The strength of this evidence, however, varies
across treatment categories. It is well supported for botulinum toxin and hyaluronic acid
fillers, for which prospective trials and validated PROMs are available [34–40] for biostimu-
latory agents it derives from smaller and more heterogeneous studies [7,41–44]; while for
post-GLP-1 facial changes the evidence is still maturing. Most of those data come from
expert opinion, retrospective analyses, and early observational reports, although a specific
FACE-Q scale for facial appearance after GLP-1 receptor agonists has very recently been
validated [57] and the first prospective treatment studies are beginning to appear [58].

However, a recurring difficulty is that “treatment intensity” can not be reduced to
a single quantity: units of toxin, injected filler volume, and biostimulator dilution and
number of sessions are not directly comparable, and each study operationalizes the concept
in its own terms. Table 4 sets out how intensity is defined for each modality, following the
dosing conventions used in the studies reviewed [4,39,41,46,50].

A further caution is that the relationship between treatment intensity and PROMs does
not demonstrate causation itself. Patients receiving greater cumulative treatment exposure
may differ in baseline expectations, aesthetic preferences, prior treatment history, or psy-
chological profile, any of which may independently influence patient-reported outcomes.
The notion of a “natural” outcome is poorly standardized: what reads as overtreatment in
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one cultural context could be the intended result in another, and perceptions vary across
age groups, social media exposure, and aesthetic trends, which limits how far conclusions
about optimal intensity can be generalized.

Table 4. Operational definitions of treatment intensity by modality, based on the dosing parameters
reported in the reviewed studies.

Modality Primary Intensity Metric Secondary Metrics

Botulinum toxin Total units per session Number of treated muscular units

HA fillers Injected volume (mL)
per session

Number of syringes per session; cumulative
volume over time

Biostimulators (PLLA/CaHA) Product concentration/dilution Number of sessions; total course exposure

For neurotoxins, dose-escalation data show that while increasing dosage initially im-
proves outcomes, further escalation compromises perceived naturalness and facial expres-
sivity. This is consistent with the broader observation that clinician-assessed improvement
correlates only moderately with patient-reported outcomes, reinforcing the importance of
validated PROMs such as the FACE-Q in capturing clinically relevant treatment effects [11].
The same pattern holds for filler-based treatments. Long-term studies demonstrate that
high early satisfaction declines over time despite persistence of volumetric correction,
indicating that structural change alone does not fully account for how patients perceive
the result [36,37]. In contrast, biostimulatory agents such as poly-L-lactic acid and calcium
hydroxylapatite act through neocollagenesis, producing gradual improvements in skin
quality and structural support [72], a profile that appears to be aligned with contemporary
preferences for subtle results.

In all treatment categories, dissatisfaction is more frequently linked to overtreatment
than to undertreatment. Beyond the loss of expressivity already noted for neurotoxins,
excessive filler use can result in facial disproportion and the well-described “pillow face”
phenomenon, which paradoxically accentuates perceived aging.

High patient satisfaction should not, however, be read as synonymous with appro-
priate treatment. In aesthetic medicine, reinforcement mechanisms, evolving treatment
dependency, and social validation can drive repeated treatment-seeking behavior even
when correction is excessive from a clinical aesthetic standpoint. This issue is especially im-
portant in patients undergoing frequent aesthetic treatments, where continued procedural
escalation does not always correspond to improved psychosocial wellbeing.

At the same time, aesthetic preferences remain highly individual, and some patients
seek more visible or transformative outcomes. In selected cases, greater treatment intensity
may therefore remain aligned with patient expectations and satisfaction.

4.2. Body Dysmorphic Disorder: A Cross-Cutting Predictor of Poor Outcome

Patient selection determines outcome as much as technique does. Body dysmorphic
disorder is significantly more prevalent in aesthetic populations than in the general popula-
tion, with rates reported between 7% and 15%. Importantly, patients with BDD report lower
satisfaction and higher rates of dissatisfaction even when objective aesthetic results are
favorable [71,72]. Higher daily social media use is associated with a greater likelihood of
positive BDD screening: adding one question about social media habits to the intake—how
many hours per day, which platforms—takes thirty seconds and can identify patients who
need more careful evaluation with validated instruments before treatment [73,75].

As demonstrated by Pereira et al., structured instruments such as the BDDQ and DCQ
provide practical and evidence-based methods for identifying at-risk patients in routine
practice. These findings support the integration of psychological screening into routine
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pre-treatment consultation, particularly in patients with complex expectations or a history
of unsatisfactory procedures [16,55,75].

Future research should examine whether treating patients with mild-to-moderate BDD
symptoms following psychological intervention improves outcomes compared to treatment
refusal, since current guidelines are based largely on case reports of severe BDD rather than
stratified outcome data.

4.3. Post-GLP-1 Patients: An Emerging Clinical Population

The expanding use of GLP-1 receptor agonists has produced a new and clinically
relevant aesthetic population [21–23].

As detailed in Section 3.6, the facial changes in these patients are dominated by laxity
and loss of dermal support rather than by true volume loss, and analyses including those by
Ridha et al. indicate that volumizing strategies alone do not adequately address them [28].
The implication for practice is that treatment calibrated to proportional, natural-appearing
results, with explicit attention to tissue quality rather than volume, appears better aligned
with patient priorities; modalities targeting tissue remodeling and skin laxity, such as
energy-based devices, are increasingly applied on this rationale [29].

In this specific population, however, the evidence base remains limited and prospec-
tive data are needed to confirm whether this approach translates into improved PROMs
compared with traditional volumizing strategies.

4.4. PROMs Implementation in Clinical Practice

Consistent improvements in FACE-Q scores across different treatments and patient
populations support its role as a validated and responsive tool in aesthetic practice [11–13].
A systematic review of patient-reported outcomes for cosmetic botulinum toxin indications
confirmed FACE-Q adoption has accelerated across phase 3 trials, with reliable correlation
to clinician-assessed outcomes [59,61]. Developed specifically for facial aesthetics, the
FACE-Q allows structured evaluation of satisfaction, quality of life, and psychosocial
impact, capturing aspects that are often missed by clinician-based assessment alone [12].

PROMs also should guide treatment decisions. Monitoring patient-reported out-
comes over time can indicate when additional treatment no longer yields clinically relevant
improvement. Accordingly, PROMs provide a concrete framework to support more conser-
vative and individualized treatment strategies.

From a practical perspective, PROMs can be integrated into clinical workflow without
significant burden. Digital administration through patient portals facilitates data collection,
and brief tools such as the GAIS can be used for routine follow-up, while more detailed
instruments like the FACE-Q should be reserved for selected cases, such as patients with
complex concerns or higher expectations.

However, patient-reported outcomes in aesthetic medicine remain intrinsically sub-
jective and should be interpreted within a broader psychosocial and cultural context.
Improvements in PROM scores can partially reflect evolving patient expectations, social
reinforcement, or short-term emotional responses rather than stable long-term wellbeing.
Satisfaction scores are also susceptible to ceiling effects and social desirability bias, particu-
larly in elective aesthetic settings where patients feel psychologically invested in perceiving
benefit from treatment. These limitations are most relevant for simplified instruments such
as the GAIS, which, despite widespread adoption, relies on a single global assessment
and does not fully capture the multidimensional nature of psychosocial outcomes. More
comprehensive instruments such as the FACE-Q provide a more nuanced evaluation of
psychological function, social confidence, and appearance-related quality of life over time.
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4.5. Limitations

This review has several limitations. The included studies were highly heterogeneous in
treatment protocols, injected volumes, patient populations, follow-up duration, and PROM
instruments, limiting direct comparability. Most available evidence was observational and
frequently derived from non-randomized or industry-sponsored studies, which increases
the risk of selection and reporting bias.

Patient satisfaction in aesthetic medicine is inherently subjective and shaped by cul-
tural standards, social media exposure, evolving beauty trends, and baseline psychological
characteristics that cannot be standardized across populations. The GAIS, though widely
used, may not adequately capture the multidimensional nature of psychosocial outcomes.
This limitation is most evident for biostimulatory agents, where claims regarding skin
texture, elasticity, and dermal thickness rest largely on GAIS-based and clinician-assessed
data, as most available studies did not employ instruments specifically validated for these
skin-quality endpoints.

There is no standardized definition of “natural” versus “overcorrected” outcomes,
which remain partly culturally and temporally dependent. For GLP-1-associated facial
aging, the evidence base still rests mainly on observational data rather than comparative
prospective studies, although the recent validation of a specific FACE-Q scale mark the first
steps toward closing this gap.

5. Conclusions
Minimally invasive aesthetic procedures were associated with substantial psychosocial

benefits across the included studies. The relationship between treatment intensity and
patient-reported satisfaction was not linear: increasing dose or volume beyond moder-
ate thresholds did not reliably improve outcomes and, in several cases, correlated with
higher rates of dissatisfaction. This pattern is most clearly documented for botulinum
neurotoxin and HA filler treatments, where large-scale prospective data are available; for
biostimulatory agents, the same trend appeared in smaller and more heterogeneous studies.
Unrecognized body dysmorphic disorder was a notable and preventable predictor of poor
outcomes across modalities, supporting routine integration of validated screening tools
into pre-treatment consultation. Aesthetic outcomes depend on the interaction between
technique, treatment strategy, and patient psychology. A conservative, patient-centered
approach appears more likely to produce favorable patient-reported outcomes, although
this remains an association, and prospective comparative studies are needed to establish
whether it is causal. Aesthetic preferences remain highly individual: in selected cases,
greater treatment intensity could still remain aligned with patient expectations and produce
genuine satisfaction.
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