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 13 

Abstract 14 

Introduction: Lipodystrophy syndromes are rare diseases characterized by a generalized or partial 15 

lipoatrophic morphotype and metabolic complications. Data on health-related quality of life and impact 16 

of genetic lipodystrophy on social or psychological well-being are lacking.  17 

Patients and Methods: Patients with genetic lipodystrophy were recruited throughout the French national 18 

reference network for rare diseases of insulin secretion and insulin sensitivity. Patients completed a self-19 

reported questionnaire exploring their physical, psychological and social well-being and perceived impact 20 

of the disease. Descriptive analyses and comparison with general population norms were conducted.   21 
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Results: Out of 175 eligible patients, 109 (84% of women) were included, either with familial partial (n=93) 1 

or congenital generalized (n=16) lipodystrophy. Health-related quality of life based on physical and mental 2 

scores was significantly decreased as compared to the French general population of similar age and gender 3 

(p<0.001 for both). Forty-one percent of patients reported moderate or severe depression and 69% dealt 4 

with chronic pain. Half of respondents had taken tranquilizers, sleeping pills or antidepressants over their 5 

life. Female participants with genetic lipodystrophy were more frequently unemployed due to health 6 

issues as compared to the general population. Social discrimination was highly prevalent (73%), coming, 7 

in 34% of cases, from health professionals. More than half of affected women reported a very negative 8 

impact of lipodystrophy on body image, significantly associated with depressive symptoms.                                                                                                                                                                                             9 

Conclusion: This study highlights the need of psycho-social support in patients with lipodystrophy. An 10 

integrated approach and evaluation of psychological and physical symptoms by physicians should be made 11 

available to organize specialized care and set up specific therapeutic educational programs.  12 

 13 

Introduction  14 

Lipodystrophy syndromes are rare multisystemic diseases characterized by a limited fat storage capacity, 15 

resulting in, on the one hand, a peculiar morphotype with a generalized or partial absence of body fat, 16 

and, on the other hand, insulin resistance and cardiometabolic complications with glucose tolerance 17 

abnormalities, hypertriglyceridemia, metabolic dysfunction-associated fatty liver disease (MAFLD), 18 

increased cardiovascular risk, and, in women, polycystic ovarian syndrome (1). These can result in end-19 

organ complications such as acute pancreatitis, hepatic cirrhosis, proteinuric renal disease, or cardiac 20 

insufficiency (2). 21 

Previous studies have reported the early onset of severe metabolic complications and risk of end -stage 22 

disease in patients affected by lipodystrophy diseases (2,3). Yet, in line with the multisystemic character 23 
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of the disease and the lack of knowledge from non-expert physicians, patients with lipodystrophy 1 

experience considerable diagnostic delays, estimated to be around 12 years in genetic forms (4). 2 

Undiagnosed metabolic and/or organ complications can severely impact morbidity and mortality 3 

associated with the disease (5). Lipodystrophy also strongly impacts the physical morphotype which could 4 

lead to decreased self-esteem and to social discrimination. Previous observational studies, on limited 5 

numbers of subjects, have highlighted mood illness, chronic pain, and altered quality of life in affected 6 

patients (6–10). However, the social impact of lipodystrophy disease on education, work or income has 7 

not been described. Due to dysmorphic features and hyperandrogenism in women, self -image is a major 8 

concern, possibly impacting psychological and social well-being (8). Given the high number of specialists 9 

involved in the patient’s diagnostic journey (4), burden associated with treatment and care could be 10 

important, but there is a lack of insight in understanding and improving this burden.  11 

Lipodystrophy syndromes can be primary or acquired in origin, and present in a wide range of clinical forms 12 

(1,3,11,12).  Genetic lipodystrophy syndromes are monogenic diseases due to pathogenic variants in 13 

several genes, which are primarily involved in adipocyte physiology (development and/or differentiation 14 

of adipocytes, structure and/or functions of adipocyte lipid droplet, adipocyte metabolic regulations) (1,3). 15 

At the clinical level, this results in the peculiar morphotype of affected patients, characterized by the 16 

absence of body fat, affecting all or most body adipose depots (11). At the metabolic level, the decreased 17 

capacity of adipose tissue to store excess energy leads to ectopic storage of lipids, resulting in insulin 18 

resistance-associated complications.  Genetic forms of lipodystrophy are usually classified based on fat 19 

loss distribution from partial forms of lipodystrophy (familial partial lipodystrophy, FPLD) to generalized 20 

lipodystrophy (congenital generalized lipodystrophy, CGL) (13). Subcutaneous fat loss and/or abnormal fat 21 

distribution are key diagnostic features of lipodystrophy disorders. In the most common monogenic form 22 

of FPLD, due to LMNA pathogenic variants (FPLD2 or Dunnigan syndrome), lipoatrophy of the limbs, 23 

anterior abdomen and chest contrasts with the accumulation of facio-cervical adipose tissue and muscular 24 
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hypertrophy, giving patients a facial cushingoid appearance and android morphotype. In FPLD, 1 

lipodystrophy and metabolic complications occur gradually around puberty. In CGL, generalized 2 

lipoatrophy, present at birth, can be associated with metabolic complications which usually worsen during 3 

puberty or the post-pubertal period. Facial appearance is marked by an often cachectic appearance and 4 

exacerbation of bone structures (6,7).  5 

This work was designed, in a large sample of patients, to assess the physical, social and psychological well-6 

being and perceived impact of disease and its treatments in a large cohort of patients with genetic 7 

lipodystrophy.  8 

Patients and Methods 9 

Study design   10 

We conducted a cross-sectional study using a self-reported questionnaire. Participants were recruited 11 

between September 2021 and March 2022 through the French National Reference Network for Rare 12 

Diseases of Insulin Secretion and Insulin Sensitivity (PRISIS), encompassing the whole country including 13 

French overseas territories, and open to patients coming from French-speaking neighboring countries such 14 

as Belgium. In each center, adult patients with genetic lipodystrophy syndromes (CGL or FPLD) were invited 15 

to participate through an information letter sent by e-mail or postal service via their referent physician, 16 

and/or through the French patient lipodystrophy association (AFLIP). Patients under the age of 18, as well 17 

as those with acquired lipodystrophy or with insufficient fluency of the French language, were not eligible. 18 

After reception of their informed consent, patients received access codes to complete an online self-19 

reported questionnaire. Patients who felt uncomfortable with the online format were proposed to fill out 20 

a paper version of the questionnaire. Patients were included when they responded to at least one 21 

outcome. We have specified the number of responses for each outcome. The majority of responders were 22 

unrelated although 11 families were identified, representing 26 responders. In addition, another 26 23 
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patients with FPLD due to the LMNA p.(Thr655Asnfs*49) founder variant may be related, even if they did 1 

not declare any familial relationship (Supplemental Table 1, Data Repository Reference Number: 2 

10.13140/RG.2.2.28446.55363) (14).  3 

Ethical approval 4 

This study was approved by the INSERM’s Institutional Review Board (no. 21-787) and consent was 5 

obtained from patients according to national ethical and legal requirements. This research follows the 6 

principles of the Declaration of Helsinki.  7 

Study outcomes 8 

The questionnaire included several standardized questionnaires and specific ad hoc items. It was reviewed 9 

by the patient lipodystrophy association AFLIP, and consisted of two parts measuring outcomes related to 10 

1) patients’ physical and psychological symptoms and 2) social and psychological well-being and perceived 11 

impact of lipodystrophy.  12 

1) Physical and psychological symptoms evaluated with specific standardized questionnaires: 13 

Health Related Quality of Life (HRQoL) was assessed using the French version of the Short Form-12 Health 14 

Survey (SF-12) (15), a generic health status measurement instrument, which gives two health summary 15 

scores, the Physical Component Summary (PCS) and the Mental Component Summary (MCS), as well as its 16 

8 sub-dimensions:  Physical Functioning (PF), Role Physical (RP), Bodily Pain (BP), General Health (GH) for 17 

PCS; ViTality (VT), Social Functioning (SF), Role Emotional (RE), and Mental Health (MH) for MCS. A higher 18 

score corresponds to a better perceived quality of life. 19 

Depressive symptoms were assessed through the Patient Health Questionnaire-9 (PHQ-9) scale, a widely 20 

used instrument to assess the presence and levels of depressive symptoms over the past two weeks. This 21 

scale consists of 9 items regarding depressive symptoms with a four-point Likert scale (0 = not at all, 1 = 22 
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several days, 2 = more than half of the days, and 3 = nearly every day) (16). The levels of depression were 1 

categorized as none, mild, moderate, moderately severe and severe, based on scoring in the range of 0-4, 2 

5-9, 10-14, 15-19, and 20-27, respectively (17). In our study, moderately severe and severe categories were 3 

grouped and considered as severe.  4 

Chronic pain. Severity and interference of pain with daily life functions were assessed through the Brief 5 

Pain Inventory (BPI) questionnaire (18). The BPI asks patients to rate the intensity of pain during the last 6 

24 hours at its worst, least, and average levels by using a numeric scale of 0 to 10. Each rating scale is 7 

bounded by the words “no pain” at the 0 end and “pain as bad as you can imagine” at the 10 end. Using 8 

similar scales of 0 to 10, patients are also asked to rate the extent to which their pain interferes with seven 9 

QoL domains that include general activity, walking, mood, sleep, work, relations with other persons, and 10 

enjoyment of life. These scales are bounded by the words “does not interfere” and “interferes 11 

completely.” With these answers, BPI pain intensity and interference scales are calculated (19). Patients 12 

are also asked to report location of pain and use of analgesics.  13 

2) Social and psychological well-being and perceived impact of the disease and its treatment evaluated 14 

through different domains:  15 

Social outcomes. Impact of the disease on social well-being (education, employment and loan 16 

accessibility), as well as perceived discrimination were derived from the GEDEPAC-2 questionnaire (20). 17 

This questionnaire was previously designed to explore the well-being of adults suffering from a chronic 18 

illness since childhood and its potential associated factors. Social well-being is assessed through 19 

descriptive items, which are similar to those used in national surveys possibly allowing a comparative 20 

analysis with reference data from the French general population adjusted for age and sex by indirect 21 

standardization (qualitative variables) or z-scores (quantitative variables). Educational level and 22 

occupational category were recoded into three categories: low, intermediate and high. More precisely, 23 
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educational level was defined by the highest diploma obtained, considering three levels as follows: 1) low 1 

(below the diploma delivered at the end of high school, around 18 years of age); 2) medium (high school 2 

diploma) or high (college degree such as bachelor or more). The perceived social impact of the illness was 3 

assessed through different items explicitly citing the disease as the cause of a given social problem (e.g. 4 

did you have difficulties during your schooling or professional career because of your disease?).  5 

Psychological outcomes. Patients were asked about the perceived psychological impact of lipodystrophy 6 

on their life, their use of psychological support, their supportive needs, their use of psychoactive 7 

substances (smoking, drinking, use of tranquilizers and antidepressants).  8 

Treatment burden. The Treatment Burden Questionnaire (TBQ) measures the psychological and social 9 

burden related to treatment of chronic diseases. It is composed of 15 items rated on a Likert scale ranging 10 

from 0 (no impact) to 10 (major impact) assessing the constraints associated with what patients need to 11 

do to take care of their health (e.g. medication intake, drug management, self-monitoring, visits to the 12 

physician, laboratory tests, lifestyle changes, administrative tasks to access and coordinate care). Mean 13 

scores were measured for each item and summed into a global score, ranging from 0 to 150 (21).  14 

Body image. The Body Image Scale (BIS), initially developed for patients with cancer (22), allows a 15 

complete assessment of behavioral, affective and cognitive aspects of body image. Patients scored from 0 16 

(“Not at all”) to 3 (“Very much”) on each question so the higher score indicates increasing dissatisfaction 17 

with body image. Two questions were excluded from the original questionnaire because they did not apply 18 

to our population. Two items were added specifically targeted towards patients with lipodystrophy, 19 

assessing impact of metreleptin treatment and plastic surgery on body image. Total BIS score was 20 

calculated using the eight original questions from the questionnaire. Finally, we added an independent 21 

question asking for which part(s) of the body the patient expresses its dissatisfaction. Analysis was 22 

reported for women given that morphological changes mainly impact female patients.  23 
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Sexual life. Female participants, who declared to have had sexual intercourse during the last 12 months, 1 

were asked about their sexual life: pain during intercourse, pleasure and libido, as well as global 2 

satisfaction about their sexual life (20).  3 

Sociodemographic and clinical factors 4 

The questionnaire also included descriptive clinical factors (i.e. body mass index, age at diagnosis of 5 

lipodystrophy) and sociodemographic factors (i.e. gender, age, birthplace (Metropolitan France, Overseas 6 

territory, Other), city of residency (current residency and during adolescence), personal and parental 7 

educational level). The type of area of residency (rural, small urban, large urban) (23) was assessed using 8 

the classification provided by INSEE (French National Bureau of Statistics). In another part of this self-9 

reported questionnaire (4), we asked participants about the age at first symptom and the age at diagnosis. 10 

This allowed us to calculate the diagnostic delay. 11 

Genetic data 12 

Pathogenic variants, as determined by the ACMG criteria, were collected for participants (24), by their 13 

referent physician.  14 

Statistical analyses 15 

Statistical analyses were conducted using R software (Version 4.2.0) and SAS software (Version 9.4). 16 

Descriptive statistics of interval-scaled data were expressed as median and interquartile ranges (IQR) or as 17 

mean and standard deviation (SD). For qualitative variables, chi-squared tests of independence or, if 18 

expected frequencies were below 5%, Fisher’s exact test, were used.  19 

Internal analysis. We performed group comparison for type of lipodystrophy (CGL or FPLD), current age, 20 

gender, birthplace, area of current and previous residency, educational and occupational category  21 

(patients and parents) for all variables. We used unpaired Mann-Whitney U-tests for comparisons between 22 
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10 

two groups, and Kruskal-Wallis tests for comparisons between more than two groups. For all analyses, 1 

two-sided P values ≤0.05 indicated statistical significance. We used Spearman non-parametric tests for 2 

correlation analyses. We also studied the potential correlations between the diagnostic delay and selected 3 

scores, as well as phenotype-genotype correlations.  4 

External analysis. Regarding the Health-Related Quality of Life (HRQoL), only data based on the SF-12 5 

questionnaire are available at the individual level in the French general population for detailed 6 

comparisons. We thus compared the patients’ raw mean scores of the SF-12 scale to the mean scores 7 

obtained from individual data in the latest French general population national 10-year health survey (25). 8 

Standardized z-scores were computed based on the distribution by age and gender of each summary score 9 

(PCS and MCS) in the general French population, to allow adequate comparisons.  10 

For external analyses regarding the social outcomes extracted from the GEDEPAC-2 questionnaire, the size 11 

and the prominence of female responders in our study only allowed to study the health -related 12 

unemployment.  A standardized incidence ratio (SIR) for being permanently unemployed because of health 13 

(i.e. living with a disability pension) was calculated based on aggregated reference data issued from the 14 

French general population matched by age and sex (26). Data were restricted to women aged 20-59 living 15 

in France and with valid self-reported data on their employment status (n=69) to ensure data 16 

comparability. 17 

Results 18 

Study population 19 

Eligible patients were identified from participating centers (n=155) or recruited through the media 20 

communication campaign (n=20), and 122 of them consented to fill out the questionnaire (Supplemental 21 

Figure 1, Data Repository Reference Number: 10.13140/RG.2.2.28446.55363) (14). A total of 109 patients 22 

returned the questionnaire and were included in the study (94 questionnaires were fully completed). 23 
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11 

Sociodemographic and clinical data are summarized in Table 1. Genetic data are described in Supplemental 1 

Table 1, Data Repository Reference Number: 10.13140/RG.2.2.28446.55363 (14). General characteristics 2 

of the patients were previously described (4): 93 patients were diagnosed with FPLD (86% of women), 16 3 

with CGL (75% of women). Patients with CGL reported being diagnosed at a younger age than patients 4 

with FPLD. Respondents were 43 years old (median, IQR 30-55), younger in CGL than in FPLD group (29 5 

years (25-44) versus 46 (32-56) respectively, p=0.02). The course of disease (i.e. the interval between the 6 

current age and the age at diagnosis) was significantly higher in patients with CGL than patients with FPLD 7 

(median IQR 22.6 (8.0-30.7) years versus 7.5 years (3.0-13.3) respectively, p=0.005). The majority of 8 

respondents were born in metropolitan France (62%), 27% in French overseas territories and 11% outside 9 

of France. Subjects with CGL lived more frequently in large urban areas and patients with FPLD in small 10 

urban areas (p=0.003). Regarding clinical factors, median BMI was significantly lower in patients with CGL 11 

than FPLD (25 versus 23kg/m² p=0.02).  12 

Physical and psychological symptoms in patients with genetic lipodystrophy 13 

Health-related quality of life  14 

Table 2 provides the scores for PCS, MCS and 8 subdomains, per gender, with a comparison of scores 15 

between participants and the general population of the same age and gender. In the whole sample, 16 

standardized mean physical and mental z-scores [IC95%] were -0.66 [-0.89;-0.44] and -0.71 [-0.95;-0.48], 17 

respectively, significantly lower than those of the general population (p<0.001 for both). In female 18 

participants with lipodystrophy, mean PCS and MCS, as well as the 8 subdomains scores were significantly 19 

lower compared to the general female population, whereas in male, this was only the case for PCS and the 20 

subdomain General Health (GH). In our cohort, mental scores were significantly worse in females than in 21 

males, whereas there was no difference for physical ones. 22 

 23 
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Depressive disorders 1 

Overall, the median (IQR) PHQ-9 score in patients with lipodystrophy was 8.0 (3.0-12.3) (Figure 1A). 2 

Depression was rated as moderate in 21% of patients, and severe in 20% of patients (Figure 1B). 3 

Distribution of PHQ-9 score was not different between male and female and not associated with age.  4 

Chronic pain 5 

Chronic pain was reported in 69% of patients with lipodystrophy, without significant difference between 6 

FPLD and CGL. The distribution of painful parts of body is illustrated in Figure 2. Pain was mostly reported 7 

in upper (25%) and lower (30%) limbs, without any significant difference between FPLD and CGL. Two-8 

third (59%) of patients with chronic pain reported a regular use of pain killer medications. Among 9 

respondents with chronic pain, the median BPI intensity index (IQR) was 4.3 (3.0-5.8) (n=65) and the 10 

median BPI index of interference with daily life functions was 4.1 (2.4-5.9) (n=67).   11 

Social and psychological well-being, and perceived impact of the lipodystrophy disease and its treatment 12 

Social impact  13 

Schooling. Out of 106 respondents, 33 (31%) considered that they left school too early. For 22% of these 14 

33 patients, this was related to their disease. Early school leaving was more frequent when the paternal 15 

occupational category (p= 0.04) or maternal educational level was low (p=0.02). Only one patient, affected 16 

with CGL, had been educated in a school with special educational needs. For 23% of patients, the choice 17 

of career was influenced by the lipodystrophy disease (62% with CGL versus 17% with FPLD, p=0.001). 18 

Overall, among male and female patients, educational level was distributed as low (38%), medium (35%) 19 

or high (27%) (Table 1). Among women living in Metropolitan France, a high educational level (bachelor's 20 

degree or higher) was obtained in 47% of women aged 25-34 and 25% of women aged 45-54.  21 
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Employment. One quarter of respondents reported difficulties in finding employment. Of these, 58% 1 

reported that their employment issues were due to their disease. In addition, employment difficulties were 2 

increased in patients with a low occupational category (p=0.01). Nearly half of respondents (48/103) were 3 

unemployed, of which 30% were unemployed due to health problems (receiving a disability pension). The 4 

Standardized Incidence Ratio (SIR) [IC95%] for being unemployed due to altered health was 4.25 [1.10-5 

7.39] in female participants. One third of employed respondents (31/102) were formally recognized as 6 

disabled workers. Two patients were working in a specific protected sector for disabled individuals.  7 

Discrimination. In their life, 73% of LDG patients (76/104) reported that they had been mocked or treated 8 

unfairly because of their physical appearance, illness or disability: 46% of patients reported disrespectful 9 

behaviors coming from the school staff, 45% from friends, 42% from family members, 34% from health 10 

professionals, 28% from work colleagues, 9% from employers. During their life, 54 patients among 103 11 

(52%) had applied for a home or a professional loan. Among them, one third (16/51) had to disclose their 12 

illness to the insurer, and 27% (12/46) reported difficulty in accessing loan-related insurance due to their 13 

disease. 14 

Psychological impact  15 

Overall, 61% (62/101) of patients reported a negative psychological impact of the disease in their life, 44% 16 

of respondents consulted a psychologist and 39% (40/101) self -reported that they should have needed 17 

more psychological support. The active smoking status concerned 40 % of respondents (41/102). Regular 18 

(weekly) alcohol consumption was reported by 20 % of patients (29/102). Half of respondents (51/103) 19 

resorted to medication such as tranquilizers, sleeping pills or antidepressants over their life.  20 

Treatment burden  21 

Regarding results for the TBQ, median global score (IQR) was 38.0 (15.8-72.5) and mean global score (SD) 22 

was 44.3 (2.9) (n=100). The highest burdens were related to the mental load of the illness and to efforts 23 
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following dietary advices. Conversely, the impact on social life related to taking medications was reported 1 

as low. Detailed results of TBQ are depicted in Figure 3.  2 

Body Image 3 

Figure 4A shows the response rate and prevalence to individual questions of the Body Image Scale (BIS) in 4 

female participants. More than half of women rated “very much” the following items: “less physically 5 

attractive” (55%), “dissatisfied with body” (53%), “difficult to see oneself being naked” (52%), “self-6 

conscious about appearance” (52%). In 50% of women, metreleptin therapy did not improve body self-7 

image (n=11 among 22). After plastic surgery, 72% of women (n=24 among 33) reported to be 8 

“moderately” or “very much” improved in their body appearance. In 80% of patients, at least one part of 9 

their body made them uncomfortable. In women with CGL (Figure 4B), lower limbs were the body part 10 

most frequently associated with a feeling of discomfort (25% of responders), followed by facio -cervical 11 

region (22%), buttock and trunk (16%). Women with FPLD (Figure 4C) felt uncomfortable with their facio -12 

cervical region (33%), lower limbs (24%) and trunk (16%). The total BIS score was positively correlated with 13 

the total PHQ-9 depression score (r=0.46, p<0.0001), and with the pain intensity and interference scores 14 

(respectively, r=0.26 p=0.04, and r=0.37 p=0.002).  The total BIS score was significantly higher in women 15 

who reported disease-linked social discrimination compared to those who did not (median (IQR): 21 (10-16 

24) versus 8 (2-20), p=0.004).  17 

Sexual life 18 

For female participants (who declared to have had sexual intercourse during the last 12 months), sexual 19 

intercourse was painful in 61% (28/46) of cases. In 87% (40/46) of female participants, sexual desire was 20 

reported as insufficient or absent. Sexual pleasure was impaired in 86% (37/43) of female participants. In 21 

total, 42% of women (22/52) were little or not satisfied with their sexual life.  22 

 23 
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Diagnostic delay and psychological impact 1 

We performed correlations analysis between diagnostic delay and selected scores: depression score 2 

(n=84), body image scale score (n=88), total TBQ score (n=84). We did not find any significant association 3 

between all these parameters.  4 

Genotype-phenotype correlations  5 

We looked at whether patients with FPLD and patients with CGL (with known genotype) differed in terms 6 

of quality of life (n=89), depression score (n=85), body image scale score (n=89), bodily pain scores (n=55), 7 

and total TBQ score (n=83). There were no differences between the 2 groups, except for the vitality sub-8 

score in the SF12 questionnaire.  9 

Discussion 10 

By collecting self-reported data from more than 100 patients with genetic lipodystrophy, this cross-11 

sectional study provides a detailed overview on physical, mental and social well-being in patients affected 12 

by these rare chronic diseases, compared to the general population. This is the first study exploring such 13 

a large number of adult patients with genetic lipodystrophy, a rare but severe disease with 14 

cardiometabolic complications and morphotype alterations. Our results show that health-related quality 15 

of life is decreased in patients with genetic lipodystrophy in comparison to population norms and that the 16 

prevalence of depressive symptoms is high, as also evidenced by the high frequency of psychotropic drug 17 

use. Most patients suffer from chronic pain, which is probably largely underdiagnosed and should be 18 

further investigated to specify its causes. Perceived impact of the lipodystrophic morphotype on social and 19 

psychological well-being is significant, and affected patients’ experience of social discrimination. This has 20 

important consequences on their daily life, as measured by higher unemployment rates in female 21 

participants with lipodystrophy as compared to women from the general population. Body image is 22 

severely affected in female patients and contributes to the physical, mental and social burden of the 23 
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disease. We will now discuss those results in the light of other clinical studies performed in patients with 1 

lipodystrophy, or of surveys conducted in the French general population.  2 

Recently, data on quality of life using the Short-Form-36 (SF-36) questionnaire and systematic psychiatric 3 

assessments in a population of patients with lipodystrophy (n=67, 61% FPLD, 24% CGL) living in Turkey 4 

found decreased HRQoL scores in comparison to the Turkish general population, and reported that over 5 

25% of patients with lipodystrophy presented with psychiatric disorders (9). In our work, health-related 6 

quality of life was differently impacted depending on gender: it was strongly affected in women with 7 

lipodystrophy, with decreased physical and mental scores, whereas men only reported a significantly 8 

decreased physical health score, as compared to the French general population.  9 

Our study points to mental health being severely affected in patients with lipodystrophy, with around 40% 10 

of participants suffering from moderate or severe depression. These results are in line with data of the 11 

Turkish cohort where 37% of patients reported a high score on the Beck Depression Inventory, associated 12 

with major depression, at the first visit (5,9). In the study of Ajluni et al dedicated to efficacy of metreleptin, 13 

52% of patients with partial lipodystrophy were reported to suffer from mood disorder (10/12 depression, 14 

6/12 anxiety) (7). In a Reunionese group of 78 patients with genetic lipodystrophy, between 44% and 67% 15 

of patients reported depressive symptoms (27). A psychiatric assessment should be warranted in all people 16 

affected with lipodystrophy in order to manage psychiatric symptoms which severely impact mental well-17 

being. Indeed, in our study, around 40% of participants declared missing psychological support. Half of the 18 

patients from our study have used tranquilizers and/or antidepressants. In comparison, in France, in 2017, 19 

for women aged 35-44 and 45-54 years, this prevalence reaches respectively 21% and 28% over one year 20 

(28).  21 

Lipodystrophic diseases are primary diseases of adipose tissue that are associated with altered production 22 

of adipokines, especially leptin and adiponectin (1,3,11–13), that, through their central actions, could also 23 
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contribute to depressive symptoms. Leptin not only interacts with central neuronal pathways to promote 1 

satiety, control energy expenditure and regulate neuroendocrine hormonal responses, in particular those 2 

involved reproductive functions, but it also influences the mesolimbic dopaminergic system and regulate 3 

the hedonic aspects of feeding (29,30). Functional MRI studies performed in patients with lipodystrophy 4 

have shown that leptin modify brain connectivity in hedonic and homeostatic central nervous networks 5 

(31,32). Observational studies have also shown that substitutive treatment with metreleptin in patients 6 

with lipodystrophy was associated with improved health self -perception (n=20 patients) (33) and with 7 

reduction in the Beck’s Depression Inventory score (n=10 patients) (34). Although many factors, including 8 

metreleptin-associated changes in morphotype, could be involved, the contribution of a direct role of 9 

leptin deficiency in depressive symptoms of patients with lipodystrophy cannot be ruled out.  In addition, 10 

adiponectin deficiency could also play a role, through central effects (35–37).   11 

Despite the high cardiovascular risk in these patients, active smoking status is reported in as high as 40% 12 

of our cohort, which is globally higher than in the French general population based on epidemiological 13 

data from 2022 (32% in people aged 18-75) (38). Efforts in health care interventions that promote and 14 

support smoking cessation in these patients will help to achieve a maximum health benefit (2). The self-15 

reported frequency of regular alcohol consumption was 20% in our study, inferior than in the general 16 

French population (39% in 2021) (39), but significant in view of the risk of liver cirrhosis related to the 17 

disease. 18 

Concerning physical health, in our study, two-third of participants suffered from chronic pain requiring 19 

antalgic drugs on a regular basis. In the study of Ajluni et al, 78% of patients with partial lipodystrophy 20 

reported chronic pain linked to neuropathy, arthralgia or myopathy (7). Qualitative interviews of 21 21 

patients with lipodystrophy from the US demonstrated that pain was spontaneously reported as a 22 

bothersome symptom in 62% of them (10). In the Reunionese group of patients with FPLD2, muscle pain 23 

and fatigue affected between 30 and 64% of patients (27). Nevertheless, the self-reported scores of pain 24 
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in our study (level of severity and impact) were lower than those found by Tan and colleagues reporting 1 

on 440 patients with chronic pain of diverse origin (except cancer) (19). Chronic pain is probably mainly 2 

due to 1) fat loss, 2) muscle disease associated with lipodystrophy, and/or 3) peripheral neuropathy as 3 

demonstrated by the distribution of painful parts of the body described by our study participants, which 4 

pointed to inferior limbs in 30% of cases. Referral to pain centers, use of physiotherapy, drugs targeting 5 

neuropathic pain, or non-specific analgesic are important in the disease management in patients with 6 

lipodystrophy.   7 

In our study, only 47% of female participants aged 25-34 had obtained a bachelor’s degree as compared 8 

to 54% in the French population of the same age and gender (26). Given that self-reported surveys are 9 

usually filled out by the most educated participants (40), this lower educational level in women with 10 

lipodystrophy could suggest that the disease induces social inequalities. Half of the participants, mainly in 11 

their forties, were not working, lipodystrophy being associated with a 4-fold higher risk of being 12 

unemployed in women, i.e., dependent on a disability pension for living, as compared with the French 13 

general population. Nevertheless, in patients with a job, repartition of  occupational category was similar 14 

than in the French population (41). Negatively perceived impact of the illness on education or work was 15 

reported by a third and a quarter of participants, respectively. Career path choice was significantly more 16 

influenced by illness in CGL than in FPLD. This is likely due to the natural history of the disease beginning 17 

in childhood in patients with CGL. The proportion of patients with lipodystrophy reporting discrimination 18 

was high (73%) in comparison with 23% of individuals living with a disability reporting discrimination in the 19 

French general population (42). In women with lipodystrophy, report of discrimination was associated with 20 

altered body image. In one-third of the respondents, discrimination came from health professionals. 21 

Raising awareness among health professionals is therefore a priority issue, as well as improving knowledge 22 

about these rare diseases (4). 23 
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About a third of patients reported difficulties in accessing loan-related insurance in their life, which is 1 

comparable to the proportion reported in adult survivors of childhood cancer in France (43). Since 2022, 2 

in France, access to loan-related insurance is possible for all the people living with chronic and/or rare 3 

diseases, under a certain age and a given amount, which helps to reduce the social inequalities generated 4 

by disease. 5 

Burden of the disease could participate to the mental health impairment as measured by TBQ. The highest 6 

burden was associated with the mental load of the illness and the efforts needed to follow dietary 7 

recommendations. Medication intake is burdensome considering the high number of daily drugs used by 8 

patients with lipodystrophy (for diabetes, hypertension, dyslipidemia, cardiovascular disease, pain). 9 

Dietary measures are considered as the basis of treatment since any excess of energy intake leads to 10 

ectopic storage of fat and worsening of metabolic complications.  11 

Body image is severely affected in women with lipodystrophy, as illustrated by our study. More than half 12 

of the women are severely impacted regarding perception of their body image. In women with FPLD, facio-13 

cervical region was the region most devaluated, in line with the typical accumulation of fat mass associated 14 

with the disease. In women with CGL, the region most dissatisfying was “inferior limbs” followed by the 15 

“facio-cervical” region, both impacted by fat loss. Altered physical appearance is an important symptom 16 

causing psychological distress and low self-esteem as previously reported by patients of the Turkish cohort 17 

(n=67), using only one question (9). Similar to our findings, the previous Lipodystrophy Patient and 18 

Caregiver Survey (n=10 patients) reported that physical appearance was a barrier to developing new 19 

relationships, leading to social isolation, and increasing feelings of anxiety and depression (44). In a 20 

previous work on care pathway in genetic lipodystrophy, hirsutism was reported by half of women, 21 

possibly contributing to alteration of body image (4). In our present study, altered body image was 22 

associated with the severity of depression. Access to plastic surgery should be systematically discussed 23 

with patients, since a majority of respondents reported improvement of body image with surgery.  24 
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Our study presents the first data on overall physical, psychological and social well-being in a large number 1 

of patients with genetic lipodystrophy. Mental illness previously described in patients with lipodystrophy 2 

(6,9,27) may be a consequence of social stigma as shown by our results, although altered production of 3 

adipokines could also lead to central effects. As health professionals are partly involved patients’ 4 

stigmatization, it seems essential to change practices and improve healthcare professional’s education. 5 

The opinion of patients themselves is provided, given the self -reported source of the data. The majority of 6 

patients fully completed the questionnaire, which strengthens the study. Conversely to the previous study 7 

on quality of life in lipodystrophy (9), only adult patients were included, which homogenizes the study 8 

group. Unsurprisingly, women were more represented than men in our study. Misdiagnosis is frequent in 9 

men since android morphotype and muscular appearance can be more easily considered as normal. As a 10 

limitation of the study, it should be noted that analyses by gender were restricted because of the low 11 

number of men in our sample. Indeed, regarding the social outcomes, the size and prominence of female 12 

responders only allowed to precisely study the health-related unemployment of patients in comparison 13 

with the French general population. To overcome this limitation for other social outcomes, we included 14 

results extracted from surveys conducted in the French general population to discuss our results.  15 

To conclude, efforts have to be made by physicians to improve their approach to the patients, and 16 

systematically evaluate psychological and physical symptoms, in order to refer them to specialized care if 17 

needed. Specific therapeutic educational programs should include systematically psychological and social 18 

support. Development of rare disease networks working in cooperation with specialists is a key point given 19 

the multisystemic character of the disease.  20 

 21 

 22 

 23 
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 11 

Figure legends 12 

Figure 1: Depression in patients with genetic lipodystrophy. A. Distribution of total PHQ-9 score of depression 13 
among the cohort of patients with genetic lipodystrophy. The median score is depicted as a horizontal line B. 14 
Proportion of patients with genetic lipodystrophy, for each level of depression, according to PHQ -9 questionnaire 15 
 16 
Figure 2: Distribution of the painful parts of the body in patients with genetic lipodystrophy according to the 17 
Brief Pain Inventory questionnaire (n=71)  18 

Percentages of the whole group of patients with genetic lipodystrophy answering to the BPI question: “what part(s) 19 
of your body are painful?”. 20 

Figure 3: Participants’ responses to the Treatment Burden Questionnaire (n=100) 21 

Percentage of response to each item of the TBQ questionnaire of the whole group of patients with genetic 22 
lipodystrophy. The English version of the TBQ questionnaire is composed of 15 items rated on a Likert scale ranging 23 
from 0 (not a constraint, percentage of response depicted in white) to 10 (major constraint, percentage of response 24 
depicted in black), with percentages of responses ranging from 1 to 9 sequentially depicted in grey.  The TBQ 25 
questionnaire assesses the burden associated with taking medicine as a reminder of chronic condition, following 26 
advice of dietary changes, doctor appointments, advice of physical activity recommendations, appointment planning, 27 
laboratory tests and other exams,  effort to remember to take medication, administrative tasks, financial constraints, 28 
self-monitoring, relationship with healthcare professionals, medication intake frequency, specific conditions of 29 
medication intake, galenic form and social impact of the treatment. The mean score ± standard deviation for each 30 
item is depicted at the right side of the figure. 31 

Figure 4: Body Image in women with genetic lipodystrophy. A. Percentages of responses to Body Image Scale 32 
questionnaire of women with genetic lipodystrophy (n= 84). B. Body parts for which women CGL (n=10) reported 33 
dissatisfaction. C. Body parts for which women with FPLD (n=64) reported dissatisfaction  34 

Percentages of responses to each item of the Body Image Scale (BIS) questionnaire of women with genetic 35 
lipodystrophy, depicted in white (“not at all”, score 0), grey (“slightly”, score 1, or “moderately”, score 2), or black 36 
(“very much”, score 3)  37 

 38 

 39 
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Table 1: Sociodemographic and clinical characteristics of the overall population of patients with genetic 1 
lipodystrophy  2 

 Total, N=109  Familial partial 
lipodystrophy 
(FPLD), N=93                               

 Congenital generalized                     
lipodystrophy (CGL), 

N=16 

p (FPLD vs 
CGL) 

 n %  n %  n %  

Socio-demographic factors  

Gender N=109 0.36 
Women 92 84  80 86  12 75  
Men 17 16  13 14  4 25  

Age (years) N=106         0.04 
18-44 55 52  43 48  12 75  
45-64 36 34  35 39  1 6  
65-74 11 10  9 10  2 13  

≥ 75 4 4  3 3  1 6  
Birthplace N=108 0.07 

Metropolitan France   67                   62   55                                         60  12 75  

Overseas territories  29 27  28 30  1 6  

Other 12 11  9 10  3 19  
Location of current residency N=100 0.003 

Rural 14 14  11 13  3 19  

Small urban area 56 56  53 63  3 19  

Large urban area 30 30  20 24  10 62  

Location of residency in adolescence N=95 0.06 
Rural 15 16  13 16  2 15  

Small urban area 48 50  45 55  3 23  
Large urban area 32 34  24 29  8 62  

Educational level of patients N=106  0.45 

Low 40 38  36 40  4 27  

Intermediate 37 35  32 35  5 33  

High 29 27  23 25  6 40  

Occupational category of patients N=98 0.14 
Low 23 24  17 20  6 43  

Intermediate 56 57  51 61  5 36  
High 19 20  16 19  3 21  
Clinical factors 

Current BMI (kg/m2) N=102 24 (23-27) NA  25 (23-28) NA  23 (19-25) NA 0.02 

Age at diagnosis of 
lipodystrophy (years) N=94 

 

30 (23-47)  NA  33 (24-47)  NA  10 (1-25) NA <0.0001 

Smoking status N=102 
 

41 40  37 42  4 29 0.33 

Regular (weekly) alcohol 

consumption N=102 
20 20  18 21  2 14 0.73 

 51 49  44 49  7 50 0.97 
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Notes: Results are expressed as percentage (%, italic values) for qualitative variables, or as median (25e-75e 1 
percentile) for quantitative variables. Results are from all patients unless specified (N). P values are obtained from 2 
unpaired Mann-Whitney U-test for quantitative variables and from chi-squared tests for qualitative variables. BMI: 3 
body mass index. CGL: congenital generalized lipodystrophy. FPLD: familial partial lipodystrophy. NA: non available.  4 

 5 

Table 2: Health-Related Quality of Life measured with SF-12 questionnaire, according to gender  6 

Health Related Quality of Life (HRQoL) was assessed using the French version of the Short Form-12 Health Survey 7 
(SF-12) (14), a generic health status measurement instrument, which gives two health summary scores, the Physical 8 
Component Summary (PCS) and the Mental Component Summary (MCS), as well as its 8 sub -dimensions:  Physical 9 
Functioning (PF), Role Physical (RP), Bodily Pain (BP), General Health (GH) for PCS; ViTality (VT), Social Functioning 10 
(SF), Role Emotional (RE), and Mental Health (MH) for MCS. A higher score corresponds to a better quality of life. 11 
Raw mean scores were compared to the mean scores of the general French population, using data from the latest 12 
French national 10-year health survey, according to gender (24). Scores were compared between males and females. 13 
P values are obtained from unpaired Mann-Whitney U-test. 14 

  15 

Use of psychotropic drugs 

N=103 

 Mean score in 

LDG cohort of 

female (n=90) 

Mean score in 

French female 

general 

population  

p (female, 

LDG cohort 

vs French 

population) 

Mean score 

in LDG 

cohort of 

male (n=16) 

Mean score in 

French male 

general 

population  

p (male, LDG 

cohort vs 

French 

population) 

p (female 

vs. male in 

LDG cohort) 

PCS 44.06 (10.14) 49.95 (10.26) <0.001 46.57 (7.65) 50.91 (9.47) 0.038 0.348 

PF 64.33 (31.92) 82.11 (24.19) <0.001 71.67 (32.55) 86.28 (22.38) 0.104 0.416 

RP 61.72 (26.29) 79.18 (34.43) <0.001 74.37 (27.80) 82.71 (32.07) 0.249 0.083 

BP 59.83 (33.0) 69.75 (25.50) 0.006 71.87 (28.69) 75.02 (24.26) 0.667 0.174 

GH 38.48 (20.66) 66.58 (19.17) <0.001 40.62 (17.97) 68.48 (18.76) <0.001 0.698 

MCS 39.53 (12.16) 45.57 (10.35) <0.001 48.11 (10.76) 50.25 (9.27) 0.438 0.010 

VT 31.95 (22.41) 54.82 (18.32) <0.001 48.57 (27.97) 59.70 (17.64) 0.160 0.015 

SF 53.09 (27.39) 78.10 (22.25) <0.001 78.12 (30.10) 82.95 (20.79) 0.531 0.001 

RE 57.33 (28.96) 78.34 (35.32) <0.001 71.33 (34.82) 84.29 (31.33) 0.172 0.097 

MH 49.2 (21.67) 63.76 (18.33) <0.001 63.75 (23.34) 69.39 (16.75) 0.349 0.016 
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Supplemental Figure 1 : Flow chart of the study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Eligible patients contacted for the study: adults with genetic forms of 
lipodystrophy 
In participating centers: N=155 
Recruited from the media communication campaign: N= 20 

Agreement to fill in the 
questionnaire                                          

N= 122  

Questionnaire not completed 
at all                  
N=13  

Studied population 
 N=109 

(94 questionnaires fully 
completed) 

 

No answer to sollicitation            
N=53 
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