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Abstract

Lipedema is a chronic disorder characterized by the abnormal and disproportionate ac-
cumulation of painful subcutaneous adipose fat, primarily affecting the lower limbs and
occurring almost exclusively in women. The aim of this controlled cross-sectional study was
to compare body image, psychological distress, and psychological well-being in women
with (n = 77) and without lipedema (n = 32). Psychological functioning was assessed using
validated measures of depressive symptoms (PHQ-9), eating attitudes (EAT-26), perceived
stress (PSS), medically unexplained symptoms (M.U.S.), psychological well-being (WHO-5),
life satisfaction (SWLS), psychological flexibility (AAQ-II), pain intensity (VAS), together
with measures of body image, lifetime psychological burden, maladaptive cognitive beliefs,
symptom severity, and anthropometric parameters. Compared with controls, women
with lipedema reported significantly greater body image dissatisfaction, perceived dis-
tress, M.U.S., depressive symptoms, disordered eating attitudes, and pain, together with
lower psychological well-being, life satisfaction, and psychological flexibility (all p < 0.001).
Within the lipedema group, PHQ-9 scores were significantly predicted by M.U.S. scores,
maladaptive cognitions, and pain intensity (VAS), whereas EAT-26 scores were predicted
by PHQ-9 scores and maladaptive cognitions. These findings indicate that lipedema is
associated with a substantial psychological burden and support integrating psychological
assessment and intervention into multidisciplinary care.

Keywords: lipedema; body image; psychological distress; well-being; eating attitudes;
depression

1. Introduction

First described by Allen and Hines in 1940 [1], lipedema was officially recognized by
the World Health Organization as a distinct disease entity with the adoption of ICD-11 in
2019 [2], which came into effect in 2022 [3]. Lipedema is a chronic, progressive disorder
characterized by a symmetrical and disproportionate accumulation of subcutaneous adi-
pose tissue. It is generally resistant to conventional weight-loss interventions, although
some evidence suggests potential benefits of low-carbohydrate or ketogenic dietary ap-
proaches [4]. The condition is commonly associated with pain and edema [5]. It primarily
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affects women, whereas the rare cases reported in men are generally associated with
hormonal imbalance [6].

Lipedema is estimated to affect approximately 10% of women worldwide [7]. Disease
progression is commonly classified into three clinical stages, ranging from an enlarged sub-
cutaneous adipose layer with small nodules to severe tissue deformity; a fourth stage, char-
acterized by the coexistence of lipedema and secondary lymphedema (lipo-lymphedema),
has also been described [8,9]. Although the etiology of lipedema remains poorly under-
stood [10], current evidence suggests that both genetic and hormonal factors contribute to
its development. A genetic predisposition has been hypothesized and partially supported
by the identification of mutations in the AKRIC1 gene [8,11]. Hormonal influences are also
supported by the frequent onset or worsening of symptoms during periods of hormonal
change, particularly puberty, pregnancy, and menopause [5,12,13].

Lipedema is associated with markedly reduced quality of life, driven by diagnostic
and therapeutic challenges as well as by its symptoms, signs, and complications, including
pain, edema, easy bruising, impaired lymphatic flow, and reduced mobility [14-16]. Pain is
considered the hallmark symptom, present at all stages and often triggered by minimal
pressure or prolonged postures [17]. Women with lipedema report greater pain intensity
and functional impairment compared to controls [18]. Despite being a primary treatment
target [9,19], pain pathogenesis remains unclear [5]. Patients frequently describe it as
persistent and unpredictable, and interfering with daily functioning [20].

1.1. Psychological Burden of Lipedema

The psychological burden of lipedema is increasingly recognized as a multidimen-
sional construct encompassing body image disturbance, emotional distress, maladaptive
eating behaviors, reduced psychological well-being, and impaired quality of life. These
dimensions are influenced by several clinical factors (particularly pain intensity and disease
severity) that were therefore considered in the present study.

In women with lipedema, body image represents one of the most profoundly affected
psychological domains. Research consistently indicates that the disproportionate accumu-
lation of adipose tissue, particularly in the lower body, contributes to physical appearance
dissatisfaction, reduced self-esteem, and increased psychological vulnerability [21,22].
These concerns tend to worsen with disease progression and have been associated with
greater emotional distress, anxiety, and depressive symptoms [15,23].

Psychological distress is another prominent feature of lipedema. Compared with
controls, women with lipedema consistently report higher levels of perceived stress, which
are associated with greater symptom severity, pain intensity, and poorer psychological
well-being [24,25]. Chronic stress may arise not only as a consequence of persistent pain,
functional limitations, and body dissatisfaction but may also exacerbate symptom percep-
tion through reciprocal interactions between psychological and physiological processes,
contributing to the maintenance of emotional distress.

Psychological well-being and depressive symptoms are lower in women with lipedema
compared to controls [18,24-29]. Conversely, more favorable psychological outcomes are
associated with greater psychological flexibility and better physical functioning [10,30].
The psychological burden of lipedema may also manifest through maladaptive coping
strategies and social withdrawal [23,31,32]. Furthermore, social stigma, repeated ineffective
treatments, and delayed or inadequate medical recognition may exacerbate body dissat-
isfaction, psychological distress, and depressive symptoms and, in severe cases, increase
vulnerability to suicidal ideation [33].
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Recent evidence also confirms a reduced health-related quality of life and high burden
of depressive symptoms among women with lipedema [34]. Health-related quality of
life is impaired across multiple domains, including physical functioning, pain, emotional
well-being, and social functioning [35].

Finally, accumulating evidence indicates that pain intensity and disease severity are
among the strongest predictors of depression, reduced psychological well-being, and
poorer quality of life [36-38]. Stress may also contribute to pain exacerbation and disease
progression [9,39], highlighting the importance of considering both pain intensity and
symptom severity when investigating the psychological burden of lipedema.

1.2. Determinants of Psychological Outcomes

Greater symptom severity—including pain, heaviness, stiffness, and reduced mobility—
and more advanced disease stages are consistently associated with higher levels of de-
pression, disordered eating, social impairment, and poorer quality of life [25,29]. These
associations may be partly explained by prolonged exposure to pain, functional limitations,
weight-related stigma, and medical comorbidities.

Emerging evidence also suggests that psychological distress may not simply result
from lipedema but may interact with its clinical course. Higher levels of stress before
symptom onset and increased rates of traumatic experiences have been reported, together
with elevated prevalence of depression, chronic stress, burnout, eating disorders, and
post-traumatic stress disorder [40,41]. Recent studies further confirm that health-related
quality of life is impaired across multiple domains, including physical functioning, pain,
emotional well-being, and social functioning [34,35]. Conversely, psychological flexibility
has emerged as a potential protective factor, being associated with lower emotional distress,
better adaptation to chronic pain, and improved quality of life.

Collectively, these findings support a biopsychosocial conceptualization of lipedema,
in which physical symptoms, body image, emotional functioning, and behavioral responses
interact to shape the overall psychological burden, highlighting the need for multidisci-
plinary assessment and intervention.

Despite this substantial psychological burden, only a minority of women with li-
pedema seek psychological support.

1.3. Psychological Interventions and Research Gaps

Although conservative treatment primarily focuses on compression therapy, physical
exercise, manual lymphatic drainage, nutritional counseling, and weight management,
growing evidence suggests that multidisciplinary care should also incorporate psychologi-
cal interventions. Cognitive-behavioral therapy (CBT) [42] may help reduce dysfunctional
body-related beliefs, depressive symptoms, and maladaptive coping strategies, whereas
Acceptance and Commitment Therapy (ACT) [43,44] may enhance psychological flexibil-
ity and adaptation to chronic pain and to body shape. Psychoeducation [45,46], stress-
management techniques [47], and self-compassion interventions [48,49] have also been
proposed as promising approaches, although evidence from controlled intervention studies
remains limited.

In addition, ineffective treatments, delayed diagnosis, and weight-related stigma may
contribute to self-stigmatization, body dissatisfaction, and persistent psychological distress.
Consequently, interventions aimed at enhancing resilience and adaptive coping may help
reduce stress, improve emotional adjustment, and promote psychological well-being [16,28].
Although previous studies have documented elevated rates of depression, anxiety, eating
disorders, and impaired quality of life, few investigations have simultaneously examined
multiple dimensions of psychological functioning—including body image, perceived stress,
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depressive symptoms, eating attitudes, psychological flexibility, subjective well-being,
life satisfaction, pain, and symptom severity—within the same sample of women with
lipedema. Furthermore, evidence from Italian populations remains scarce. Adopting
this multidimensional perspective may help clarify the complex relationships between
physical symptoms and psychological functioning, identify clinically relevant targets for
multidisciplinary assessment and intervention, and provide the rationale for the present
study.

1.4. Rationale and Objectives of the Present Study

Based on previous evidence, the present study sought to answer the following research
question: Do women with lipedema differ from women without lipedema in body image,
psychological distress, psychological well-being, and clinical characteristics?

The present study aimed to comprehensively investigate the psychological profile of
women with lipedema by comparing them with women without lipedema across multiple
domains of psychological functioning. Specifically, the two groups were compared on
measures of body image, perceived stress, depressive symptoms, eating attitudes, subjective
psychological well-being, life satisfaction, psychological flexibility, pain, symptom severity,
and anthropometric characteristics.

A secondary aim was to examine the associations between pain, symptom severity, and
psychological outcomes within the lipedema group in order to identify clinically relevant
targets for multidisciplinary assessment and intervention.

We hypothesized that women with lipedema, compared with women without li-
pedema, would report:

(1). Higher levels of body image discomfort, perceived stress, depressive symptoms, dis-
ordered eating attitudes, symptom severity, pain, and less favorable anthropometric
characteristics;

(2). Lower levels of subjective psychological well-being and life satisfaction;

(3). Greater psychological inflexibility.

2. Results
2.1. Socio-Demographic Characteristics

The sample included 109 women: 77 with lipedema and 32 controls. Statistical
comparison of socio-demographic characteristics between lipedema and control groups is
reported in Table 1. In relation to age and educational level, no significant differences were
found between groups, although in the control group, a higher proportion of women had
an advanced degree. Marital and employment status differed significantly between groups:
women with lipedema were more frequently married, whereas women in the control group
were more often single.

2.2. Clinical Characteristics of the Lipedema Group

Among women with lipedema, most participants were classified as stage 2, followed
by stage 3 and stage 1. About type, most of them were classified as type 3 + 4 (40%). The
most frequently reported onset period was puberty (57.1%).

The mean LS total score was 40.9 (SD = 10.6), corresponding to a mean item score of
2.4 (SD = 0.6). Pain-related LS items showed a low-to-moderate intensity (detailed pain
results are reported in Supplementary Table S1).

The mean SS total score was 19.8 (SD = 11.4), and the mean item score was 2.2
(SD = 1.3). The mean lower-limb mobility score, assessed using the LEFS, was 2.9 (SD = 1.4).
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Table 1. Statistical comparison of socio-demographic characteristics between lipedema and control

groups.
Characteristics Lipedema (1 = 77) Control (n = 32) Statistic p-Value
Age (years) 439 +£12.5 47.7 £15.6 t=-1.234 0.223
Married 42 (54%) 8 (25%)
Marital status (1, %) Single 27 (351%) 17(53.1%) x2 =832 0.04*
Separated /Divorced 6 (7.8%) 5 (15.6%)
Widow 2 (2.6%) 2(6.3%)
Compulsory education 32 (41.6%) 8 (25%)
Education (1, %) Bachelor’s degree 35 (45.5%) 14 (43.8%) x> =5.81 0.055
Advanced degree 10 (13%) 10 (31.3%)
Full-time 45 (58.4%) 11 (34.2%)
Part-time 11 (14.3%) 2 (6.3%)
Employment status (1, %) Self-employed professional 8 (10.4%) 10 (31.3%) X2 =11.90 0.018 *
Retired 8 (10.4%) 7 (21.9%)
Unemployed/Other 5 (6.5%) 2 (6.3%)

* Statistically significant at p < 0.05.

A positive family history was reported by 35% of participants. Most women reported
distress related to limited treatment awareness (66.2%), delayed diagnosis (57.1%), and
insufficient medical support (37.6%).

Lipedema group parameters, including treatment, are reported in Tables 2 and 3.

Table 2. Lipedema group parameters (Part I).

Parameters
type 1 0%
type 2 13%
type3 13%
Type of Lipedema (%) type 4 0%
type 5 12%
type2 +4 3%,
type3 +4 40%
No answer 19%,
Stage 1 18.2%
Lipedema Stages (%) Stage 2 58.4%
Stage 3 19.5%
Stage 4 3.9%
Childhood 7 8%
Puberty 57.1%
Adulthood 13%
Onset Period Pregnancy 3.99
Menopause 2.6%
After other pathology 1.3%
Unknown 14.3%

https:/ /doi.org/10.3390 /women6030050


https://doi.org/10.3390/women6030050

Women 2026, 6, 50

6of 21

Table 3. Lipedema group parameters (Part II).

Parameters Mean + SD/%

Total 40.9 £10.6
Lipedema Symptoms (LS) score

Item mean 24406

Total 19.8 £114
Symptom Severity (SS) score

Item mean 22+13
Lower Extremity Functional Scale (LEFS) Item mean 29+ 14

Positive 35%
Family History

Unknown 65%

Internet/social media 36.4%

Health care professionals 35%
Source of First Knowledge Family/friends 11.7%

Other patients 3.9%

Unknown 13%

Lack of treatment awareness 66.2%
Discomfort due to poor knowledge Delayed diagnosis 57.1%

Insufficient medical support 37.6%

) Conservative treatments 58.4%

Lipedema Treatment -

Compression garments 59.7%

Discomfort due to poor knowledge and lipedema treatment were multichoice items.

2.3. Group Comparisons
2.3.1. Anthropometric and Clinical Variables

The two groups, lipedema and control, were compared based on the results of all
administered tests. Table 4 shows the observed scores and statistical significance.

Women with lipedema, compared with controls, had significantly higher weight
(76.4 £18.1 vs. 61.4 £+ 12.4; p < 0.05), greater waist and hip circumferences, respectively
85.7 £16.1 vs. 78.7 = 15.1 (p < 0.034) and 111.8 &= 15.6 vs. 96.6 &= 16.5 (p < 0.001). Nonethe-
less, waist-to-hip ratio (WHR) was significantly lower in the lipedema group (0.765 =+ 0.077
vs. 0.813 & 0.063, p = 0.001). No significant difference emerged for height.

Anthropometric characteristics differed across lipedema stages. Body weight
(p < 0.001), waist circumference (p = 0.003), and hip circumference (p < 0.001) increased
progressively from Stage 1 to Stage 3 + 4, whereas no significant differences were observed
in height (p = 0.234).

Pain levels were significantly higher in the lipedema group compared to controls (VAS:
42 £ 28vs. 1.2 £ 1.6; Welch’s t-test, p < 0.0001). Furthermore, VAS showed a progressive
increase across stages (stage 1: 3.5 & 2.5; stage 2: 3.9 £ 2.8; stage 3 + 4: 5.4 & 2.8), although
the overall difference did not reach statistical significance (p = 0.08).

Obesity was the most frequently reported comorbidity, present in 32.4% of the li-
pedema group versus 9.3% of the control group (Z-test: p < 0.0029). Regarding lifetime
overweight, 46.7% of the lipedema group reported having experienced it prevalently in
adolescence (56%). Only 15.62% of the control group reported overweight issues (p = 0.005).
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Table 4. Results of the lipedema group versus the control group.
Variable Lipedema Group Control Group Statistical Test p-Value
Height (cm) 164.3 £ 6.6 164.2 + 6.8 t-test 0.94
Anthropometric Weight (kg) 764 £18.1 61.4+124 Welch f-test <0.05
Parameters Waist circumference (cm) 85.7 + 16.1 78.7 £ 15.1 Welch t-test 0.034
Hip circumference (cm) 111.8 £ 15.6 96.6 = 16.5 Welch t-test 0.00004
Pain VAS 42428 12+1.6 Welch t-test <0.0001
Obesity Obesity 32.4% 9.3% Z-test <0.0029
Lifetime obesity 46.7% 15.6% Z-test 0.005
Comorbidities Other comorbidities (mean) 20£1.6 09+13 t-test <0.01
Lifestyle Currently following a specific dietary regimen 64.9% 18.8% t-test <0.001
Physical activity > 1 h/week 75% 72% t-test 0.72
1st item: I am proud of my physical appearance. 19+11 34+12 t-test <0.001
2nd: I often have positive thoughts about my body. 20+1.0 3.3+09 t-test <0.001
oy I Discomion. s s n i
4th: I often experience positive emotions regarding 20411 33411 fotest <0.001
my physical appearance.
Lifespan Body image distress conditions 6.0+24 27+26 t-test <0.001
Psychological Stress MUS (number) 62+35 24423 t-test <0.001
PSS 185 +8.3 13.2+6.3 t-test 0.002
PHQ-9 99+55 44+31 t-test <0.001
EAT-26 174+ 138 37+£27 t-test <0.001
Mental Health Lifetime mental health episodes 24+20 12+14 Rate ratio <0.001
Lifetime anxiety 57% 31% Z-test 0.013
Access to mental health specialists 49.3% 15.6% t-test <0.05
Catastrofizing thinking 27421 1.6 +1.8 t-test 0.015
Self-blaming tendencies 28+25 14+17 t-test 0.002
Disfuntional Cognitive Beliefs Negative bias 3.0+24 16+£18 t-test 0.002
Rigid interpersonal expectations 51+19 38+23 t-test 0.013
Overgeneralization 31+£23 19+1.6 t-test 0.002
WHO-5 469 28 62.9 £17.3 t-test <0.001
el Being, Life Satisfaction, gy 1924 7.9 250 + 6.6 f-test <0.001
exibility
AAQ-II 349 £10.5 274+ 8.6 t-test <0.001

Lifestyle. A significantly higher proportion of women with lipedema reported cur-
rently following a specific dietary regimen compared with controls (64.9% vs. 18.8%,
p <0.001). Among women with lipedema, the prescribed dietary regimen was predomi-
nantly an anti-inflammatory one, whereas women in the control group most commonly
reported following a Mediterranean or low-calorie diet. No significant difference in physi-
cal activity was observed between groups (75% vs. 72%). Walking was the most commonly
reported activity (61%).

Pharmacological Treatments. Fifty-six percent of women with lipedema were on
medication, compared with 47% of controls (no significant difference) (full item lists are
reported in the Supplementary Materials Table 52).

Comorbidities associated with lipedema. The lipedema group, compared with controls,
reported a higher mean number of comorbidities (2.0 + 1.6 vs. 0.9 + 1.3; p < 0.01).

2.3.2. Psychological Variables

e  Body Image Discomfort.

The lipedema group showed lower scores on items 1 (p < 0.001), 2 (p < 0.001), 3 (p < 0.001),
and 4 (p < 0.001). Body image experiences across the lifespan were also examined. On
average, women with lipedema, compared to controls, reported a greater number of body
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image-related distress conditions (6.0 £ 2.4 vs. 2.7 £ 2.6; p < 0.001). Item-level analyses
revealed highly significant group differences for items 3, 6, and 10 (p < 0.0001), significant
differences for items 2 (p < 0.01) and 7 (p < 0.005), and marginal differences for items 5 and
8; no significance for the others.

e  Psychological Distress.

Regarding Medically Unexplained Symptoms (MUS), 98.7% of women with lipedema
and 84.4% of controls experienced at least one MUS. The lipedema group reported
a significantly higher average number of MUS than the control group (6.2 £ 3.5 vs.
2.4 £ 2.3, p <0.001). The prevalence of individual MUS in the lipedema group is reported
in the Supplementary Materials (Table S3). With respect to Perceived Stress (PSS), the
lipedema group reported significantly higher scores than controls (18.5 &= 8.3 vs. 13.2 &+ 6.3,
p =0.002). With regard to Stressful Life Events, the lipedema group reported a higher
number of stressful life events than controls; however, this difference was not statistically
significant (p = 0.37).

e Mental Health

For PHQ-9, women with lipedema showed higher scores than controls (9.9 & 5.5 vs.
44 + 3.1; p < 0.001). Similarly, the EAT-26 lipedema group showed higher scores than
controls (17.4 + 13.8 vs. 3.7 £ 2.7; p < 0.001). Based on PHQ-9 scores, 12% of women with
lipedema presented moderate depressive symptoms and 6% severe depressive symptoms,
whereas no moderate or severe cases were observed in the control group. In addition, 37%
of the lipedema group scored above the EAT-26 clinical cutoff, compared with none of the
controls (Figures 1 and 2).

PHQ-9

60% -

40% A

Percentage (%)

20% -

0% -
SEVERE MAJOR MINOR MINIMAL NONE
B saveie [ conTROL
Figure 1. Sample versus control groups results at PHQ-9 scores.

EAT-26

100 1

50 -

Value

0-19 >19
EAT-26 score

B sample [l control

Figure 2. Sample versus control groups about EAT-26 under and above the critical score.
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Regarding lifetime mental health disorders, women with lipedema reported a signifi-
cantly higher lifetime burden of emotional disorders than controls (2.4 £ 2.0 vs. 1.2 £ 1.4;
p <0.001). Anxiety was the most prevalent condition (57% vs. 31%; p = 0.013). Help-seeking
was also higher in the lipedema group (49.3% vs. 15.6%; p < 0.01).

e Dysfunctional Cognitive Beliefs

Women with lipedema reported significantly higher levels of dysfunctional cognitive
beliefs than controls. The total dysfunctional beliefs score was significantly higher in the
lipedema group (26.4 &= 12.9) than in controls (17.9 £ 9.2, p = 0.002). Likewise, the lipedema
score across the eight dysfunctional beliefs items was higher in women with lipedema
(3.30 £ 1.6 vs. 2.2 &= 1.1). Specifically, they showed greater catastrophizing (p = 0.015),
rigid interpersonal expectation (p = 0.013), overgeneralization (p = 0.002), negative bias
(p = 0.002), and self-blame tendencies (p = 0.002). No significant between-group differences
emerged for dichotomous thinking (p = 0.055), fortune telling (p = 0.058), or mind reading
(p = 0.321) (see Supplementary Materials, Table 54).

e  Psychological Well-being, Life Satisfaction, and Psychological Flexibility

At the WHO-5, the lipedema sample showed a significantly lower mean score
(46.2 =28 vs. 62.4 £ 17.3; p < 0.001). Similarly, at the SWLS, women with lipedema
reported significantly lower scores (19.2 & 7.9 vs. 25.0 £ 6.6; p-value < 0.001). Conversely,
on the AAQ-II, which has an inverse polarity compared with the WHO-5 and SWLS, the
lipedema sample reported significantly higher mean scores (34.9 £ 10.5 vs. 27.4 £ 8.6;
p-value < 0.001).

Regarding Childhood Quality of Life, no statistically significant differences were
observed between women with lipedema and the control group.

2.3.3. Psychometric Outcomes Across Disease Stages

The Kruskal-Wallis test revealed no statistically significant differences across the
three groups (Stage 1: n = 15; Stage 2: n = 44; Stage 3 + 4: n = 18) for any of the primary
psychometric scales (PHQ-9, EAT-26, WHO-5, PSS, SWLS). Relating to EAT-26, while
formal statistical significance was not reached, a clinically meaningful observation warrants
specific comment. The median EAT-26 score in the Stage 3 + 4 group was 20.0 [IQR
9.5-29.8], which corresponds exactly to the established cut-off for disordered eating risk
(>20). Furthermore, the proportion of patients scoring at or above the cut-off increased
progressively across stages: 20.0% (3/15) in Stage 1, 38.6% (17/44) in Stage 2, and 50.0%
(9/18) in Stage 3 + 4. Nevertheless, Chi-square analysis of this categorical distribution did
not reach statistical significance.

2.4. Correlational Analyses
2.4.1. Correlations Among Psychological Variables

Variance analysis (Spearman’s rho correlation) did not show significant differences
in psychological impact across different disease stages for PHQ-9, EAT-26, or lifespan
mental disorders. Pairwise comparisons between lipedema stages also demonstrated no
statistically significant differences.

Within the lipedema group, PHQ-9 and EAT-26 scores were positively associated with
lifetime mental health burden, whereas no significant correlations were observed with age.

MUS showed a strong positive correlation with PHQ-9 scores and moderate correla-
tions with EAT-26 and lifetime mental health problems.

VAS was positively correlated with all mental health indicators, with moderate
effect sizes.

https:/ /doi.org/10.3390 /women6030050
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Stressful life events were moderately associated with lifetime mental health problems,
while positive Childhood Quality of Life was associated with lower PHQ-9 scores.

Body image variables were significantly associated with PHQ-9, EAT-26, and lifetime
mental health outcomes; more positive body-related experiences were linked to lower
psychological distress.

Full correlation results are reported in the Supplementary Materials (Table S5).

2.4.2. Correlations Between VAS and Clinical Variables

In women with lipedema, VAS showed significant correlations with multiple indica-
tors of mental health and physical symptoms (full correlation results are reported in the
Supplementary Materials, Table S14):

- Positive significant correlations with medically unexplained symptoms (MUS; P. corre-
lation = 0.467, p < 0.001), PSS (P. correlation = 0.430, p < 0.001), AAQ-II (P. correlation
=0.370, p < 0.001), and Stressful Life Events (total) (P. correlation = 0.273, p = 0.016).

- Negative significant correlations with SWLS (P. correlation = —0.397, p < 0.001);
WHO-5 (P. correlation = 0.427, p < 0.001); body image item: pride in physical ap-
pearance (P. correlation = —0.288, p = 0.011); positive thoughts about the body
(P. correlation = —0.228, p = 0.046).

- Inrelation to Childhood Quality of Life, there was a significant correlation for the
item “During my childhood, there were no serious health-related events in my family”
(P. correlation = —0.396, p < 0.001), while non-significant correlations were found for
childhood emotional support, childhood happiness, and stressful childhood events.

Full correlation results are reported in the Supplementary Materials (Table S6).

2.4.3. Predictors of Mental Health and Stress

Predictors of Depressive Symptoms (PHQ-9). A multiple linear regression in the
lipedema group identified three significant predictors of higher PHQ-9 scores: higher MUS
scores (b = 0.845, p < 0.001), stronger tendencies to negative bias (b = 0.719, p < 0.001),
and greater pain intensity (VAS; b = 0.343, p = 0.05) were all associated with increased
PHQ-9 scores. MUS emerged as the strongest predictor. The model explained 63.7% of
the variance in depressive symptoms (adjusted R? = 0.637), and no multicollinearity issues
were observed. Disease stage did not significantly predict PHQ-9 scores.

Predictors of Disordered Eating Behaviors (EAT-26). In the lipedema group, multiple
regression identified two significant predictors of disordered eating: PHQ-9 higher scores
(b = 0.860, p = 0.003) were associated with increased EAT-26 scores, while greater body
pride (“I am proud of my physical appearance”; b = —4.058, p = 0.007) predicted lower
EAT-26 scores. PHQ-9 emerged as the strongest predictor. The model explained 31.7% of
the variance (adjusted R? = 0.317), with no multicollinearity issues. Disease stage was not
a significant predictor.

Predictors of Perceived Stress (PSS). A multiple linear regression was conducted to
identify predictors of perceived stress (PSS) in women with lipedema. The final model
explained 58.9% of the variance (adjusted R? = 0.589) and identified four significant pre-
dictors: higher MUS scores (b = 0.876, p < 0.001) and stronger tendencies to negative bias
(b =0.773, p = 0.035) were associated with higher perceived stress, whereas greater body
pride (b = —1.734, p = 0.028) predicted lower stress; AAQ-II total score showed a positive
trend (b = 0.164, p = 0.061). The lipedema stage did not significantly influence perceived
stress.

https:/ /doi.org/10.3390 /women6030050


https://doi.org/10.3390/women6030050

Women 2026, 6, 50

11 of 21

3. Discussion

The present controlled cross-sectional study provides a comprehensive evaluation of
the psychological burden associated with lipedema by integrating clinical and psychosocial
dimensions, including body image, perceived stress, mental health, psychological well-
being, symptom severity, pain, and quality of life.

Overall, the findings confirm that lipedema is not only a chronic adipose tissue disor-
der with well-known physical symptoms and signs, but also a condition associated with
substantial psychological burden. Consistent with previous research [24,25], this burden
appears closely linked to symptom severity, pain intensity, and body image concerns, with
significant implications for mental health and psychological well-being [16,17,26,33,34].

From a physical standpoint, women with lipedema had higher body weight and
a significantly greater difference in waist-to-hip ratio, reflecting the characteristic adipose
tissue distribution of the disorder. Furthermore, these parameters increased significantly
from Stage 1 to Stage 3 + 4, confirming that the clinical staging reflects an anatomical
progression of lipedema. Obesity was also more frequently reported as a comorbidity.

Although the majority of women with lipedema reported adhering to a specific dietary
regimen, physical activity levels were comparable between groups, suggesting that lifestyle
factors alone cannot explain these differences. Most participants presented stage Il lipedema
with type 3 + 4 involvement, indicating moderate disease severity affecting both the upper
and lower limbs. Symptom onset most commonly occurred during puberty, supporting the
view that lipedema is an early-onset, long-lasting condition. Despite a generally low-to-
moderate symptom severity, functional mobility remained relatively well preserved.

A noteworthy finding was that many participants first became aware of lipedema
through online sources and reported considerable distress related to delayed diagnosis,
poor disease awareness, and insufficient medical support. These findings emphasize the
need for greater public awareness and improved healthcare professional education to
facilitate earlier diagnosis and more appropriate multidisciplinary management.

Pain emerged as a central feature of lipedema, in agreement with previous stud-
ies [8,9,17]. Women with lipedema reported significantly higher pain intensity than con-
trols, with a progressive increase across stages, although the overall difference did not
reach statistical significance, likely because of the limited sample size, particularly in the
advanced-stage group. Pain was associated with greater perceived stress, medically un-
explained symptoms (MUS), depressive symptoms, disordered eating attitudes, lifetime
psychological burden, lower psychological well-being and life satisfaction, reduced psy-
chological flexibility, and poorer body image. These findings support the hypothesis that
pain represents one of the principal mechanisms linking the physical manifestations of
lipedema with its psychological consequences [20,36].

Body image emerged as one of the core psychological dimensions affected in women
with lipedema. Compared with controls, participants reported lower body satisfaction
and more body image-related distress experiences throughout life. These difficulties often
originated during adolescence and persisted into adulthood, leading to avoidance of body
exposure, concealment of affected body areas, and frequent weight monitoring. Body image
distress was strongly associated with depressive symptoms, disordered eating attitudes,
and overall psychological burden, whereas body pride appeared to function as a protective
factor. These findings should be interpreted cautiously because body image was assessed
using ad hoc measures developed for the present study that have not yet undergone formal
psychometric validation.
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Women with lipedema also showed a substantially higher burden of stress-related and
somatic symptoms. Elevated perceived stress suggests persistent psychological distress
associated with living with a chronic and frequently misunderstood condition. Particu-
larly noteworthy was the role of medically unexplained symptoms, which emerged as the
strongest predictor of depressive symptoms. This finding may reflect a generalized psy-
chophysiological stress response characterized by fatigue, sleep disturbances, autonomic
symptoms, and reduced resilience.

The number of stressful life events did not differ between groups. This finding may
indicate that the greater lifetime psychological burden reported by women with lipedema
is more closely related to the ongoing psychological impact of the condition than to a higher
frequency of stressful life events. This interpretation is consistent with previous evidence
suggesting altered stress regulation in women with lipedema [24,28].

Mental health outcomes further highlighted the substantial psychological burden
associated with lipedema. Women with lipedema reported significantly higher depressive
symptoms and disordered eating attitudes than controls. More than half of the patients
reported a lifetime history of mental health disorders, with anxiety representing the most
frequent diagnosis, and many of them had previously received psychological or psychiatric
treatment. Participants also endorsed more maladaptive cognitive belief patterns, includ-
ing greater catastrophizing thinking, rigid interpersonal expectations, overgeneralization,
negative bias, and self-blame tendencies, reflecting lower psychological flexibility and
mood, as well as higher anxiety. Moreover, depressive symptoms emerged as a major
predictor of disordered eating attitudes, supporting the interpretation that dysfunctional
eating behaviors represent maladaptive coping responses to emotional distress and body
dissatisfaction rather than primary eating disorders.

Although childhood quality of life did not differ between groups, in adulthood,
women with lipedema reported significantly lower psychological well-being and life satis-
faction. These findings suggest that psychological impairment is primarily related to the
burden of the disease rather than to early-life adversity. Consistent with the previous litera-
ture [13,15,23,50], lipedema appears to negatively affect emotional regulation, resilience,
and everyday functioning. Therefore, in line with previous studies, psychological well-
being assessed through the WHO-5 may be considered one of the principal contributors to
overall quality of life in this population.

The absence of significant between-stage differences in the primary psychometric
outcomes supports the decision to analyze the lipedema sample as a single group. Over-
all, the lack of association between disease stage and psychological outcomes suggests
that subjective factors—including pain intensity, negative cognitive bias, and medically
unexplained symptoms—may represent more important determinants of psychological
burden than anatomical severity itself. Likewise, the psychological indices (PSS, PHQ-9,
EAT-26, WHO-5, and SWLS) appeared largely independent of disease stage, indicating that
psychological distress is not simply a linear consequence of morphological progression.
This finding is consistent with recent evidence showing that depression and psychological
well-being are more strongly mediated by pain intensity [18] and psychosocial factors
than by anatomical staging per se [51,52]. Nevertheless, the Stage 3 + 4 subgroup showed
the highest EAT-26 scores, with the median exceeding the clinical cut-off, a finding that
warrants confirmation in larger and adequately powered samples.

The present findings have several important clinical implications. They reinforce the
need for multidisciplinary management integrating medical, rehabilitative, nutritional, and
psychological interventions. Pain management, stress regulation, and body image-focused
interventions appear particularly relevant, while enhancing psychological flexibility and
addressing maladaptive cognitive belief patterns may improve mental health outcomes [53].
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Routine screening for depressive symptoms, disordered eating attitudes, body image diffi-
culties, and psychological distress should be incorporated into clinical assessment, together
with improved patient education to reduce stigma and diagnostic delay. Overall, compre-
hensive interventions should address both the physical and psychological dimensions of
lipedema in order to improve well-being, body acceptance, and quality of life.

Emerging technologies represent a promising avenue for strengthening the multidisci-
plinary management of lipedema. Digital health interventions—including telepsychology,
mobile health applications, wearable devices, virtual reality (VR), and artificial intelligence
(AI)-supported tools—may facilitate continuous monitoring of pain, physical activity, body
image concerns, and psychological distress while improving access to evidence-based
psychological care. VR has shown encouraging results in chronic pain management, body
image disturbances, and anxiety disorders, whereas Al-assisted platforms may support
personalized psychoeducation, symptom monitoring, and adherence to multidisciplinary
treatment. However, these technologies should complement rather than replace face-to-face
clinical care, and challenges related to accessibility, digital literacy, data privacy, and clinical
validation require careful consideration. Future research should evaluate the feasibility,
acceptability, and effectiveness of technology-assisted interventions specifically for women
with lipedema.

Strengths, Limitations and Future Directions

The present study has several strengths. First, it provides a comprehensive assess-
ment of the psychological burden associated with lipedema by integrating clinical and
psychological dimensions, including body image, perceived stress, depressive symptoms,
eating attitudes, psychological well-being, life satisfaction, psychological flexibility, pain,
and symptom severity. Second, the inclusion of a control group enabled direct comparisons
across multiple psychological and anthropometric variables, an approach that remains rela-
tively uncommon in the current lipedema literature. Third, the study combined validated
psychometric instruments with condition-specific measures, enabling a multidimensional
characterization of the disorder. Finally, the examination of cognitive and emotional pro-
cesses, including maladaptive beliefs and body image, offers novel insights into potential
mechanisms underlying psychological distress in women with lipedema.

Several limitations should be acknowledged. First, a controlled cross-sectional design
precludes causal inferences regarding the relationships between lipedema and psychologi-
cal outcomes. Second, the relatively small sample size, particularly for the control group
and for participants with advanced stages of lipedema, may have limited the statistical
power and the generalizability of some findings. Third, data were collected through self-
report measures, which may be subject to reporting bias. In addition, some questionnaires
were developed ad hoc for this study and have not yet undergone formal psychometric
validation. Finally, participants were recruited on a voluntary basis, and the diagnosis of
lipedema was based on previous clinical diagnosis and self-report rather than independent
clinical confirmation within the study.

Future studies should adopt longitudinal designs to clarify the temporal relationships
between lipedema progression and psychological outcomes. Larger and more representa-
tive samples, particularly including women with advanced disease stages, are needed to
improve statistical power and generalizability. The psychometric validation of the ad hoc
instruments used in this study would further strengthen future research. Moreover, inter-
vention studies should evaluate multidisciplinary approaches targeting pain management,
body image, psychological distress, and cognitive processes. Finally, integrating biological
markers with psychological assessment, such as emerging evidence on altered microRNA
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expression in lipedema tissue [54], may contribute to a more comprehensive understanding
of the pathophysiology and psychosocial burden of the disorder.

4. Materials and Methods
4.1. Study Design

This was a controlled cross-sectional study designed to compare women with clinically
diagnosed lipedema and controls without lipedema at a single time point relating to
psychological burden.

4.2. Participants

Given the absence of a national registry of women with lipedema in Italy, recruitment
was based on feasibility rather than a formal sampling framework. Consequently, no
a priori sample size calculation was performed. For the purposes of the present analysis,
a sample of 109 women aged 18 years or older was selected and divided into two groups:

e  Group 1 (Lipedema group): 77 women with a diagnosis of lipedema;
e  Group 2 (Control group): 32 women without lipedema and other chronic painful
conditions.

Inclusion criteria for the lipedema group were: female sex, age > 18 years, clinically
confirmed diagnosis of lipedema, adequate Italian language proficiency, and the ability to
complete the questionnaires independently. Inclusion criteria for the control group were:
female sex, age > 18 years, absence of lipedema and chronic painful conditions, adequate
Italian language proficiency, and the ability to complete the questionnaires independently.

Exclusion criteria for both groups included cognitive or sensory impairments that
could interfere with questionnaire completion and severe psychiatric disorders preventing
reliable participation.

All participants in the lipedema group had previously received a clinical diagnosis
of lipedema, established by the same experienced physiatrist according to internationally
accepted clinical diagnostic criteria for lipedema.

4.3. Procedure

Data were collected between September 2024 and February 2025 using an online
survey administered through Google Forms. Participation was voluntary, and no financial
incentives were offered.

Participants with lipedema were recruited through a private healthcare facility special-
ized in the assessment and management of lipedema and lymphedema. Eligible women
had previously received a clinical diagnosis of lipedema. Controls were recruited through
public advertisements and were screened according to the study eligibility criteria.

Potential participants in both groups were initially contacted by the administrative
staff via e-mail. Participants who expressed interest in participating received the participant
information sheet and the informed consent form. Only after the signed documents had
been returned, the administrative staff sent a second e-mail containing a link to the Google
Forms questionnaire together with a unique alphanumeric identification code.

Participants entered the identification code when completing the questionnaire, al-
lowing questionnaire responses to remain anonymous. The completed questionnaires
were automatically stored in a dedicated research database, whereas informed consent
forms and personal identifying information were stored separately. This procedure ensured
that identifying information and research data remained separate throughout the study,
guaranteeing participant anonymity and confidentiality.
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Participants completed the questionnaires independently online, without assistance
from healthcare professionals or researchers. However, the research team was available to
answer procedural questions if required.

The study was approved by the Ethics Committee of the Cognitive Psychotherapy
School, Rome (protocol no. 9/23, 21 December 2023) and was conducted in accordance
with the Declaration of Helsinki.

4.4. Data Collection

An online survey was used to collect demographic, physical, medical, and psychologi-
cal data. Full item lists are reported in the Supplementary Materials.
Collected Parameters Included:

e  Sociodemographic variables: age, marital status, education, employment.

e  Physical variables: anthropometric data, current specific dietary regimen, physical
activity.

e  Clinical variables: lipedema stage/type, period of onset, symptoms, family history,
comorbidities (for details see Supplementary Materials, Table S7), treatment, pharma-
cological treatments.

4.5. Instruments

Questionnaires were presented in the same order to all participants and required
approximately 20 min to be completed.

4.5.1. Clinical Conditions and Pain

Lipedema symptoms were assessed using a 17-item list, developed for the present
study (LS), rated on a 5-point Likert scale, with higher scores indicating greater symptom
severity (for details, see Supplementary Materials, Table S8).

Symptom severity was also measured using the Symptom Severity (SS) scale [26] (for
details, see Supplementary Materials, Table S9).

Lower limb mobility was assessed using the Italian version of the Lower Extremity
Functional Scale (LEFS) [55,56]. The LEFS consists of 20 items rated on a 5-point Likert
scale (0 = extreme difficulty; 4 = no difficulty) assessing difficulties in daily activities (e.g.,
getting in and out of a bathtub, walking between room:s).

Pain intensity was measured using the Visual Analog Scale (VAS) [57], with
an 11-point scale ranging from 0 (no pain) to 10 (worst possible pain), commonly used to
assess chronic pain conditions. Participants rated their average daily pain intensity.

4.5.2. Body Image

Body image was assessed using two questionnaires developed for the present study
(see Supplementary Materials, Tables S10 and S11). Current body image: participants
responded by indicating on a scale from 1 to 5 how much they agreed with the following
statements (1 = strongly disagree; 5 = strongly agree). Lifetime body image experiences
were assessed using 11 multiple-choice items.

4.5.3. Psychological Stress

Stress-related somatic symptoms were assessed on the basis of the Medically Unex-
plained Symptoms (MUS) scale [58]. The instrument includes 20 items assessing persistent,
nonspecific physical symptoms (e.g., chronic fatigue, daytime sleepiness). Item-level re-
sponses were considered indicators of stress-related symptomatology. The original version
has demonstrated associations with biological stress markers, including salivary cortisol
and hsCRP. An Italian adaptation of the MUS questionnaire (Sintomi Vaghi e Aspecifici—
MUS®) was used [59].
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Perceived stress was measured using the Italian version of the Perceived Stress Scale
(PSS) [22,60]. The scale assesses the extent to which life situations are appraised as stressful
over the past month using a 5-point Likert scale. To obtain the total score, the values of
items 4, 5, 7, and 8 must be reversed and added to the scores of the other items. A higher
total score indicates greater perceived stress.

Two questionnaires were developed for the present study to assess stressful life
events and childhood quality of life. For Stressful Life Events Questionnaires, participants
indicated which of 10 events were experienced during their lifetime (see Supplementary
Materials, Table S12). Childhood Quality of Life was assessed using four positively worded
statements rated on a 5-point Likert scale (1 = completely disagree; 5 = completely agree)
(see Supplementary Materials, Table S13).

4.5.4. Mental Health

Depression was assessed using the Italian version of the Patient Health Questionnaire-
9 (PHQ-9) [61,62]. It consists of nine items rated on a 4-point Likert scale assessing symptom
frequency over the previous two weeks. Total scores range from 0 to 27, with established
cut-offs for depression severity.

Eating attitudes and risk of eating disorders were assessed using the Italian version of
the Eating Attitudes Test—26 (EAT-26) [63,64]. The questionnaire includes 26 items assessing
eating-related concerns and behaviors. Total scores above 20 indicate a possible eating
disorder.

A questionnaire was developed for the present study to assess Lifetime Mental Health
Disorders. Participants were assessed dichotomously for the presence of seven disorders.
Responses captured whether participants had experienced each disorder at any point in
their lifetime and the number of episodes. Participants were asked whether any of the
reported disorders required specialist counseling (see Supplementary Materials, Table S14).

According to Beck’s cognitive theory, emotional distress is maintained by dysfunc-
tional beliefs and systematic cognitive distortions that bias the interpretation of internal
and external experiences [42]. Based on this framework, an 8-item Dysfunctional Beliefs
Questionnaire was developed for the present study to assess common dysfunctional be-
lief patterns in everyday life. The items represented core cognitive distortions, including
catastrophizing, rigid interpersonal expectations, dichotomous thinking, fortune telling,
mind reading, overgeneralization, negative bias, and self-blame tendencies. Responses
were rated on a 0-7 Likert scale, with higher scores indicating greater endorsement of
dysfunctional cognitions. The 8th item of the Dysfunctional Beliefs Questionnaire showed
good internal consistency in the present sample (Cronbach’s o = 0.851) (see Supplementary
Materials, Table S3).

4.5.5. Psychological Well-Being and Life Satisfaction

Psychological well-being was assessed using the Italian version of the WHO-5 Well-
Being Index [65,66]. The instrument includes five items rated on a 6-point Likert scale
assessing positive psychological well-being over the previous two weeks. Higher scores
indicate greater psychological well-being.

Life satisfaction was assessed with the Italian version of the Satisfaction With Life
Scale (SWLS) [67,68]. The SWLS consists of five items rated on a 7-point Likert scale, with
higher scores indicating greater life satisfaction.

Psychological flexibility was measured using the Italian version of the Acceptance and
Action Questionnaire-II (AAQ-II) [69,70]. The instrument measures experiential avoidance
and psychological inflexibility. In accordance with validation studies, a 7-item version was
used, with higher scores indicating greater psychological inflexibility.
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Some measures were developed for the present study and used in exploratory analyses;
future research should aim to establish their psychometric properties.

4.6. Statistical Analysis

Descriptive statistics (means and standard deviations) were calculated for all study
variables. Internal consistency was assessed using Cronbach’s alpha and McDonald’s
omega.

Given the sample size, parametric analyses were considered appropriate based on
the Central Limit Theorem. Group differences were examined using independent-samples
t-tests, with Welch'’s correction applied when the assumption of homogeneity of variance
was violated, as assessed by Levene’s test. When assumptions for parametric analyses
were not met, the Mann-Whitney U test was used. Comparisons across disease stages were
performed using the Kruskal-Wallis test.

Associations between variables were examined using Pearson correlation coefficients
for continuous variables and Spearman rank correlations for ordinal variables. Within
the lipedema group, multiple linear regression analyses were conducted using stepwise
selection of predictor variables, while disease stage was forced into all models as a control
variable using the enter method.

Statistical significance was set at p < 0.05. All analyses were performed using IBM
SPSS Statistics (for Windows, Version 29.0, IBM Corp., Armonk, NY, USA).

5. Conclusions

Lipedema is associated with a substantial psychological burden that extends beyond
its physical manifestations. Women with lipedema experience chronic pain, body image
dissatisfaction, maladaptive cognitive patterns, and higher perceived stress, all of which
contribute to increased risk of depressive symptoms, disordered eating, and reduced
psychological well-being and life satisfaction. These difficulties often emerge early and
persist across the lifespan.

The findings suggest that psychological distress in lipedema is driven by a multifac-
torial interaction between physical symptoms and cognitive-emotional processes. Pain
intensity, somatic symptom burden (MUS), and negative cognitive biases emerged as the
strongest predictors of depressive symptoms, while body-related positive attitudes appear
to play a protective role.

Overall, these results highlight the need for integrated, multidisciplinary interventions
that address both the physical and psychological aspects of the condition. Targeting pain,
improving body image, and promoting psychological flexibility may be key to enhancing
mental health and quality of life in women with lipedema.
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