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ABSTRACT

Introduction The present exploratory study is the first so far

to investigate the psychological stress in the period before the

development of pain symptoms typical for lipoedema.

Methods 150 patients diagnosed with lipoedema syndrome

were questioned in semi-structured interviews about psycho-

logical stress and were diagnosed with psychological disor-

ders according to ICD-10 criteria. The development of the

symptoms typical for lipoedema was recorded in a second in-

terview. Both interviews were blended together in collabora-

tion with the patients, this means Lipoedema-associated pain

and psychological stress were related to time.

Result Exactly 80 % of the patients diagnosed with lipedema

show a high level of psychological distress immediately before

the onset of lipedema-associated symptoms! In this study,

mental distress was defined as the presence of a manifest men-

tal disorder (ICD 10 F diagnosis) such as Depression, eating dis-

order or post-traumatic stress disorder and/or serious psycho-

logical distress such as burnout syndrome or chronic stress.

Summary These results contradict a widespread statement

that all psychological problems of patients with the diagnosis

lipoedema syndrome are caused solely by lipoedema, that li-

poedema even causes the patient’s mental disorder.

Moreover, depression and posttraumatic stress disorders are

significantly related to the maximum pain intensity estimated

by patients in everyday life. This demonstrates that it is im-

perative to rethink lipoedema therapy and to implement a

psychosocial pillar in an overall therapy concept.

ZUSAMMENFASSUNG

Einleitung Die vorliegende explorative Studie ist die bislang

erste, in der die psychische Belastung im Zeitraum vor Auftreten

der Lipödem-assoziierten Schmerzsymptomatik erforscht wird.

Methode 150 Patientinnen mit Lipödem-Syndrom wurden in

halbstrukturierten Interviews zu psychischen Belastungen be-

fragt und zu psychischen Störungsbildern nach ICD-10-Krite-

rien diagnostiziert. In einem zweiten Interviewstrang wurde

die Entwicklung der Lipödem-typischen Beschwerden erho-

ben. Im Anschluss erfolgte gemeinsam mit den Patientinnen

das Überblenden beider Interviewbereiche, d. h. Lipödem-as-

soziierte Schmerzen und psychische Belastungen wurden in

einen zeitlichen Zusammenhang gesetzt.

Ergebnis Exakt 80 % der Patientinnen mit der Diagnose Lip-

ödem zeigten eine hohe psychische Belastung unmittelbar im

Zeitraum vor der Entstehung Lipödem-assoziierter Beschwer-

den! Psychische Belastung wurde in dieser Studie definiert als

das Vorliegen einer manifesten psychischen Störung (ICD-10-

F-Diagnose), wie z. B. Depression, Essstörung oder posttrauma-

tische Belastungsstörung, oder/und gravierende psychische

Auffälligkeit, wie z. B. Burnout-Syndrom oder chronischer

Stress.

Zusammenfassung Die Ergebnisse widersprechen damit ei-

nem weit verbreiteten Statement, dass alle psychischen Pro-

bleme von Patientinnen mit der Diagnose Lipödem-Syndrom

ausschließlich durch das Lipödem bedingt seien, ein Lipödem

sogar psychisch krank mache.

Originalarbeit
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Depression und Traumafolgestörungen stehen darüber hinaus

in signifikantem Zusammenhang mit den von den Patientin-

nen eingeschätzten maximalen Schmerzstärken im Alltag.

Dies macht deutlich, dass die Therapie für Patientinnen mit

der Diagnose Lipödem neu gedacht werden und die psycho-

soziale Säule zwingend in einem Gesamttherapiekonzept ver-

ankert werden muss.

Introduction

Lipoedema is so much more than just having thick painful legs.
Lipoedema is a syndrome whose definition includes both a dispro-
portionate distribution of subcutaneous fatty tissue that is more
pronounced in the legs (and sometimes also the arms) and pain in
the soft tissues of the legs (and/or arms) [1, 2]. Lipoedema-asso-
ciated pain and restriction of mobility are linked to a physical reduc-
tion in the quality of life [3, 4]. However, the results of a study by
Frambach et al. also show that the “mental health” of patients
with lipoedema is often more severely affected than their “physical
health” [3], as measured with the SF-36, an internationally recog-
nised quality of life assessment tool [5]. In other words, patients
with a diagnosis of lipoedema suffer more from the psychological
aspects than from the somatic symptoms of their disease.

Most women with lipoedema are also overweight or obese [6–
9] and are already stigmatised because of their obesity [10]. In ad-
dition, many of these patients are lacking in self-acceptance [11].
The current ideals of beauty (encapsulating a slim, long-legged
body image) in particular are one reason for this lack of accep-
tance of one’s own body [12].

Lipoedema and psychological stress

The psychological situation of patients diagnosed with lipoedema
has already been addressed in several studies [7, 8, 13]. So far, all
these publications have given the impression that mental health
disorders such as depression or eating disorders would result
from the lipoedema; it has been suggested that lipoedema is the
underlying cause of the mental health disorders experienced [14].
But is there any scientific evidence for this popular statement?

In general, problems in research fall mainly into two areas:
first, there is the risk of overlooking relevant aspects by reducing
the complexity. Secondly, statistical relationships in terms of cor-
relation are often wrongly interpreted as causality. With respect
to lipoedema, logic tells us there are three possible relationships
between severe psychological stress and lipoedema.
1. Lipoedema is indeed the cause of severe psychological stress or

mental health disorders (e. g. depression, anxiety, eating disorder)
2. Mental health disorders are independent comorbid conditions

of lipoedema.
3. Mental health disorders contribute to the development of the

pain experienced in lipoedema.

Psychological stress and pain

Based on surveys that have been carried out, nearly half the wom-
en with lipoedema questioned described the pain as severe

(33.9 %) or extremely severe (14.4 %) [8]. Pain is therefore a key
symptom in women diagnosed with lipoedema. In other words,
the patient with lipoedema is also a Pain patient.

A further and equally challenging question is therefore what
effects does the psychological stress of the patient with lipoede-
ma have on her pain perception?

A relationship between psychological stress and pain percep-
tion has already been well described in many patients with pain
disorders [15–21].

In multimodal pain management, it is a matter of course to as-
certain the biopsychosocial factors that are determining and rein-
forcing chronic pain [22]. Hooten [21] conducted exemplary stud-
ies on pain in the neck and lower back (N = 845 and 790). The risk
of developing a depressive episode within the following 6–
12 months was twice as high to two-and-a-half times higher in
people with these painful conditions. Conversely, people who
had no pain but high depression scores had a four-fold risk of
developing this type of pain. He found a dose-effect relationship:
the more severe the depression, the higher the risk of developing
pain.

Another question is now whether psychologically stressful ex-
periences in life have an effect on the chronification of pain. In
this context, there is also the question of resilience or psychologi-
cal resistance. What roles do resilience, resources, and other pos-
sibilities for coping play in regard to severe psychological stress?

The studies by McLaughlin et al. [23] provide some evidence:
violent experiences in childhood predict subsequent pain when
the violence has led to the development of a mental health disor-
der. It is not the event itself that is the deciding factor, but rather
the excessive demand to cope with the experience and the subse-
quent development of a mental health disorder.

The strong neurobiological overlap of the stress-processing
system and the pain-processing system can lead to pain being
centrally generated due to the dysfunction of the stress-proces-
sing system, which is subsumed in the term “stress-induced hy-
peralgesia” (SIH) [24]. Pain can thereby be modulated or even in-
duced by psychosocial factors [25].

Depression and anxiety disorders also increase the risk of de-
veloping chronic pain [21]. One possible explanation is the partial
overlap of the neuronal structures that are involved in depression
as well as in anxiety and chronic pain.

Beyond the clinical picture of these mental health disorders,
catastrophic thoughts and helplessness are also good predictors
of the risk that back pain will become a chronic disease [26, 27].

Chibuzor-Hüls et al. considered the following factors to be yel-
low flags for the chronification of back pain: depressive mood,
distress (negative stress), pain-related cognition such as cata-
strophic thinking, helplessness and hopelessness, fear-avoidance
behaviour and passive pain behaviour (marked protective and
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avoidance behaviours) [28]. The effects of stress on pain have also
been demonstrated in cases of rheumatic disease [29]; particular-
ly in fibromyalgia, there is consistent evidence for the effects of
psychosocial factors on pain perception [30, 31].

The perception of other physical symptoms is also influenced
by the psyche. The results of a phlebology study [32] show that
fear about varicose veins intensifies the feelings of tension and
heaviness in the legs even in completely healthy men and women.
It is interesting to note that feelings of tension and heaviness in
the legs are also typical symptoms of women with lipoedema.

Effects of pain education and psychotherapy
on psychological stress and chronic pain

In its scientifically based concept of pain neuroscience education
(PNE), the biopsychosocial approach taken by the Neuro Ortho-
paedic Institute (NOI) recognises that the nervous system is a
complex, mobile, plastic, and adaptable organ [33]. Providing pa-
tients with knowledge about the relationship between pain,
stress, and physical performance leads to a revised conception of
pain and is actively used to reduce pain and increase activity [34].

Therapies that are well-researched in the field of interdisciplin-
ary treatment include cognitive behavioural therapy (CBT) [35,
36], which allows a breakthrough in the vicious circle of fear and
avoidance, and attention-based acceptance and commitment
therapy (ACT), which is used to increase psychological flexibility.
Both of these therapies have effects on the severity of pain and
improve depression and the quality of life [37, 38].

Eye movement desensitisation and reprocessing (EMDR) is a
very promising approach, especially in patients with pain who
have a history of trauma [39].

The lipoedema pilot study

Aims of the pilot study

The key questions were:
1. Is lipoedema really the cause of severe psychological stress

(including mental health disorders)?
2. Is there a relationship between existing mental health disor-

ders and the pain intensity perceived by patients diagnosed
with lipoedema?

Methods

The study protocol meets the requirements of the Declaration of
Helsinki in its current version. All subjects gave their informed
consent to participation in the study and the analysis of their
anonymised data. None of the participants – as indeed no other
patient – were withheld treatment due to participating in the
study. On the contrary, any psychotherapeutic counselling or
therapy sessions required after completion of the study interviews
could be carried out on an even more personalised scale thanks to
the more detailed diagnostics.

Study design

The present study is a continuation and expansion of the first
phase of the study described at the beginning of the series of ar-
ticles, in Lipoedema – Myths and Facts, Part 1 [40]. In total,
150 patients admitted to the European Centre for Lymphology
for inpatient treatment were enrolled in the study with a con-
firmed diagnosis of lipoedema made by two different doctors
with many years of experience in this disease. Patients were enrol-
led between April 2017 and September 2019, independently of
any need for psychotherapy. The criteria for diagnosing lipoede-
ma were defined as follows: a disproportionate increase of fatty
tissue in the legs and pain in the affected soft tissues, as the major
symptoms. This approach corresponds to the criteria of the Euro-
pean Consensus on the Diagnosis and Treatment of Lipoedema
compiled in March 2019 [2].

For the purposes of this study, “psychological stress” was de-
fined as:
▪ A mental health disorder (ICD-10 F diagnosis such as depres-

sion, eating disorder, post-traumatic stress disorder (PTSD),
anxiety disorder and panic disorder)

▪ Signs of mental health issues (ICD-10 Z diagnoses) that did not
quite meet the criteria for an “F diagnosis” (serious psycholo-
gical distress such as burnout, stress, and extreme chronic
stress).

A qualified psychotherapist with particular experience in this
patient population conducted semi-structured interviews with
the patients. The interviews were divided into two sessions and
consisted of:
1. ascertaining current mental health disorders according to the

ICD-10 criteria [41] and signs of serious mental health issues,
as well as determining all such episodes that had occurred in
the patient’s past medical history

2. ascertaining the symptoms associated with the lipoedema,
including recording the current minimum and maximum pain
intensity experienced in everyday life (over the last seven
days), as evaluated by the patient using a visual analogue scale
(0–10).

3. determining the overlap of the two areas with the patient, i. e.
putting the lipoedema-associated pain on the one hand and
psychological stress on the other into a temporal relationship.

As there are no questionnaires for establishing psychological
stress over a lifetime, we used semi-structured interviews as the
explorative method for this new field in women diagnosed with
lipoedema. This method was also used to record the current ICD
diagnoses. The symptoms that are really clinically relevant were of
particular interest. Clinical diagnoses seem to be an appropriate if
hard criterion. When previous psychological findings were avail-
able, these were included to validate the recorded diagnoses.

The statistical analysis was performed with Excel and support
with SPSS from an external source. Two-sided significances are
given in the following.
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The sample population

One hundred and fifty patients with a diagnosis of lipoedema
were enrolled at the start of their inpatient treatment at the Euro-
pean Centre for Lymphology in Hinterzarten.

▶ Table 1 shows the age, body mass index (BMI), waist-to-
height ratio (WHtR) and their respective mean values, both for the
entire study population (N = 150) and for the subgroups n1 = 81
with BMI < 40 kg/m2 and n2 = 69 with BMI ≥ 40 kg/m2. ▶ Table2
shows the distribution of the BMI in the study population: 3.3 %
had a normal body weight (BMI 18–25 kg/m2), while 46 % were
morbidly obese (Grade III obesity) with a BMI of more than 40 kg/
m2.

Results of the pilot study

Results with respect to the question: Is lipoedema really
the cause of severe psychological stress (including mental
health disorders)?

Psychological stress that precedes the development
of typical lipoedema pain

We looked at severe psychological stress (mental health disorders
and signs of serious mental health issues) within the 12 months
directly preceding the onset of the typical symptoms of lipoede-
ma.

In addition, we investigated the patient’s whole lifetime, i. e.
the entire time before developing lipoedema symptoms as well
as the period thereafter.

The results of the diagnostic investigation of mental health dis-
orders (ICD 10 F diagnoses) in the 12 months prior to the onset of
lipoedema-associated pain show a strong cluster of depressive
diseases that were considered at least a mild depressive episode
(▶ Table 3). (Dysthymia, a mild depressive development that
does not meet the criteria of a depressive episode, was excluded
and counted under “other”.) In addition, eating disorders with
binge eating were considerably increased in the specified period
of time. While the 12-month prevalence of depressive disorders
is 8.4 % in the normal population, it was 30.7 % in the lipoedema
population studied. The corresponding figures for eating disor-
ders were 0.1 % in the normal population and 18.0 % in the studied
patients with lipoedema in the 12 months prior to the develop-
ment of lipoedema pain.

Taking together all the mental health disorders relevant to pain
described in the literature, such as depression, anxiety disorders,
eating disorders, and post-traumatic stress disorder, 46.7 % of the
study sample had one or more of these mental health disorders at
the same time. Pain with somatic components in parts of the body
other than those later affected by lipoedema occurred in 1.4 %
(but not as the primary diagnosis, i. e. other more serious health
conditions were present). In this period, 9.3 % showed other pri-
mary diagnoses such as dysthymia, chronic fatigue syndrome,
borderline personality disorders, and alcohol dependency.

In addition, 24 % of our total population had signs of serious
mental health issues that did not meet the criteria of an “F diag-
nosis” but were coded as “Z diagnoses” (serious psychological dis-
tress such as burnout, stress, and extreme chronic stress), which
lasted for several months before the start of the painful symp-
toms.

In this way, exactly 80 % (n = 120) of the women diagnosed
with lipoedema showed relevant psychological stress that was al-
ready present in the 12-month period before the development of
lipoedema-associated symptoms. This included new stress arising
in the previous 12 months, as well as the recurrence of psycholo-
gical stresses that had occurred before start of the 12-month peri-
od (e. g. recurrent depressive episodes).

Based on pure logic, the mental health disorders already estab-
lished in the period before the lipoedema-associated pain devel-
oped can in no way be the result of lipoedema, as they were al-
ready present beforehand.

▶ Table 1 Description of the sample population: N = 150.

patients with BMI < 40 kg/m²
n1 = 81

patients with BMI ≥40 kg/m²
n2 = 69

total study population
N= 150

age in years 17–62 24–69 17–69

mean age 41.73 45.75 43.58

BMI in kg/m² 21.98–39.90 40.42–71.52 21.98–71.52

mean BMI 33.20 47.86 39.94

WHtR 0.46–0.73 0.64–0.97 0.46–0.97

mean WHtR 0.61 0.78 0.69

▶ Table 2 Distribution of BMI in the total study population: N = 150.

weight category BMI in kg/m2 n %

normal weight 18.5–25.0 5 3.3

overweight 25.0–29.9 15 10.0

grade 1 obesity 30.0–34.9 25 16.7

grade 2 obesity 35.0–39.9 36 24.0

grade 3 obesity ≥40.0 69 46.0
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Current mental health disorders
(confirmed ICD 10 F diagnoses)

To address the question of whether lipoedema really leads to
mental health disorders such as depression, anxiety disorder, eat-
ing disorders, and PTSD, the current disorders (i. e. present at the
time of the study) were investigated and put into perspective in
terms of the lipoedema.

The results of the diagnostic investigation of current mental
health disorders given in ▶ Table 4 show that 26% of the 150 pa-
tients with lipoedema still suffered from depression, 14.7 % from
an eating disorder with binge eating, 5.3% from PTSD, and 3.3%
from anxiety disorders at the time of the study. It must be noted
that some patients had more than one diagnosis.

The percentage of patients with the respective mental health
disorders is greater in the subgroup with a higher BMI. In the sub-
group with a BMI < 40 kg/m2, 25.9 % had a mental health disorder
consisting of depression, anxiety disorders, eating disorders, or of
traumatic origin (PTSD) – which we have encompassed in the fol-
lowing as DAET – while the corresponding figure for the subgroup
with a BMI ≥ 40 kg/m2was 49.3 %.

The percentages of current mental health disorders in the total
study population given in ▶ Table 4 are somewhat smaller than
the figures for those occurring before the onset of lipoedema.
This applies to depression, eating disorders, and anxiety disor-
ders. This may be explained by the utilisation of psychotherapy,
so that the original mental health disorder was no longer present
at the time of the study.

The higher percentage of current PTSD was related to domes-
tic violence and experiencing a crime, not to the existence of li-
poedema.

The pilot study interviews explored the possible influence of li-
poedema on the development of mental health disorders. The re-
sults show that current mental health disorders triggered primari-
ly by lipoedema were identified in only one patient (0.7 %);
exacerbation of a – pre-existing – disorder from the added stress
of lipoedema occurred in nine cases (6%).

Definite suicidal thoughts and their background

The patients were specifically asked about suicidal thoughts:
34 patients (22.7 %) admitted to having had suicidal thoughts pre-
viously, but not due to the lipoedema. Reasons mentioned were
the death of a loved one, experiencing violence, or losing a job.
Despite the high level of psychological stress experienced, none
of the patients in the present pilot study evinced suicidality purely
due to the lipoedema.

Results with respect to the question: Is there as relationship
between existing mental health disorders and the pain
intensity perceived by patients diagnosed with lipoedema?

The maximum and minimum pain scores in everyday life during
the previous seven days were recorded using a visual analogue
scale (VAS), as well as their reference to current mental health dis-
orders.

▶ Table 3 Mental health disorders before the development of typical lipoedema pain, given in % for the subgroups according to BMI and for the
total study population (N = 150); some patients with more than one diagnosis.

patients with BMI
< 40 kg/m²
n1 = 81
in %

patients with BMI
≥40kg/m²
n2 = 69
in %

total study population
N= 150
in %

comparison of
12-month prevalence
in German women [43]
in %

depressive disorders 24.7 37.7 30.7 8.4

eating disorders (especially binge
eating disorder) [29]

16.0 20.3 18.0 0.1

post-traumatic stress disorder 2.5 4.3 3.3 3.6

anxiety disorders and panic disorders 3.7 5.8 4.7 2.9
2.8

DAET (at least one of the above four
categories)

40.7 53.6 46.7 –

pain with somatoform components
(secondary diagnosis)

1.2 1.4 1.4 5.0

other primary diagnosis 11.2 7.3 9.3 –

no mental health disorders according
to ICD-10: F

48.1 39.1 44.0 –

DAET: the presence of at least one mental health disorder from the four categories given above: depressive disorder, anxiety disorder, eating disorder or
post-traumatic stress disorder. In the cases of DAET and “other”, it is not possible to make a direct comparison with the 12-month prevalence. Pain with
somatoform components appeared only as a secondary diagnosis.
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Presentation of the current maximum and minimum pain
scores in everyday life (VASmax and VASmin)

▶ Fig. 1 shows the maximum pain intensity in the patients’ every-
day lives as measured with a visual analogue scale, presented as a
percentage of the total study population.

Nearly 70% (69.3 %) of the patients gave a VASmax score of 6
or more, while more than half (51.3 %) reported a maximum pain
score of 7 or more. On a scale of 0–10, VAS 0 means no pain at all
while VAS 10 is the most intense pain imaginable.

▶ Fig. 2 shows the minimum pain intensity in the patients’ ev-
eryday lives as measured with a visual analogue scale, presented
as a percentage of the total study population. The VASmin
showed that 28.7 % of all patients were free of pain at least some
of the time (VAS 0). Almost one-fifth (18%) of the women studied
gave a VASmin of 5 or more. In other words, almost a fifth of the
patients with lipoedema never have pain of less than a score of
5 in their daily lives, even for short periods!

Statistical relationship between the current mental health
disorders and the current maximum and minimum pain in
everyday life

Patients diagnosed with lipoedema and with current mental
health disorders classed as DAET (depression, anxiety disorders,
eating disorders, or PTSD) showed a significantly higher VASmax
than patients without any of these mental health disorders (with
DAET: mean = 6.95 ± 1.64 vs without DAET: mean = 6.32 ± 1.94;
p = 0.046) (▶ Fig. 3).

Patients with lipoedema who were suffering from the after-ef-
fects of trauma (PTSD) had very significantly higher maximum
pain scores than patients who did not have this clinical disorder
(with PTSD: mean = 8.38 ± 1.85 vs without PTSD: mean = 6.44 ±
1.80; p = 0.004). (▶ Fig. 4).

▶ Fig. 1 Current maximum pain score, VASmax (0–10) given in %.

▶ Fig. 2 Current minimum pain score, VASmin (0–10) given in %.

▶ Table 4 Current mental health disorders, given in % for the subgroups according to BMI and for the total study population (N = 150); some
patients with more than one diagnosis.

patients with BMI
< 40 kg/m²
n1 = 81
in %

patients with BMI
≥40 kg/m²
n2 = 69
in %

total study population
N= 150
in %

depressive disorder 18.5 34.8 26.0

eating disorders (especially binge eating disorder) [42] 8.6 21.7 14.7

post-traumatic stress disorder 3.7 7.2 5.3

anxiety disorders and panic disorders 2.5 4.3 3.3

DAET (at least one of the above four categories) 25.9 49.3 36.7

pain with somatoform components1) 7.41 4.31 6.01

other primary diagnosis 13.6 10.1 10.6

no mental health disorders according to ICD-10: F 56.8 40.6 49.92

DAET: the presence of at least one mental health disorder from the four categories given above: depressive disorder, anxiety disorder, eating disorder or
post-traumatic stress disorder.
1 the primary diagnosis in n1: 4.9 %; in n2: 0 %; and in N: 2.7 %.
2 Including 12.7% with binge eating under stress (n1: 7.4 %; n2: 18.8 %).
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Depression (without depression: mean = 6.43 vs. with depres-
sion: mean = 6.87) and anxiety disorder (without anxiety disorder
mean = 6.54 vs with anxiety disorder mean = 6.80) did not show
any significant differences in the maximum pain, although de-
pression had an effect on the minimum pain.

Looking at the level of pain which the patients reported as the
absolute minimum in their daily lives, we can say the following:
patients with a DAET mental health disorder had significantly
higher minimum pain scores than the patients who did not have
such problems (with DAET: mean = 3.07 ± 2.30 vs without DAET

mean = 2.18 ± 1.91, p = 0.011). On average, therefore, patients
who had a mental health disorder had more pain even when it
was at its minimum.

Patients with lipoedema and current depression had a signifi-
cantly higher minimum pain score than patients without depres-
sion (with depression: mean = 3.08 ± 2.30 vs without depression:
mean = 2.31 ± 2.00; p = 0.048). Likewise, there was a highly signifi-
cant difference in the VASmin of patients with lipoedema who had
post-traumatic stress disorder (with PTSD: mean = 5.25 ± 2.36 vs
without PTSD: mean = 2.25 ± 1.98 vs.; p = 0.000). This means that,

▶ Fig. 3 Current maximum pain scores (VASmax) on a scale of 0–10, in patients with lipoedema: (0) without a DAET disorder or (1) with a DAET
disorder (without DAET: median = 6.0; with DAET: median = 7.0).

▶ Fig. 4 Current maximum pain score (VASmax) on a scale of 0–10, in patients with lipoedema: (0) without current post-traumatic stress disorder
or (1) with post-traumatic stress disorder (without PTSD: median = 6.5; with PTSD: median = 9.0).
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on average, patients with PTSD did not have a pain score less than
5.25 on a scale of 0–10, while patients without PTSD did not have a
pain score less than 2.25.

The number of mental health disorders in the past medical his-
tory correlated significantly with the current maximum pain in-
tensity in everyday life (Kendall’s tau-b = 0.185; p = 0.006), i. e.
the more concomitant mental health disorders that patients had,
the higher the maximum pain experienced in everyday life.

We also looked at whether there was a possible difference
in BMI between women with and without mental health disorders:
overall, women who currently had an eating disorder had a
significantly higher BMI than those who did not (with eating disor-
der: mean = 44,69 ± 8.77 kg/m2 vs without eating disorder:
mean = 39.13 ± 8.65 kg/m2; p = 0.006).

Women with a DAET mental health disorder (depression, anxi-
ety disorders, eating disorders, or PTSD) had a significantly higher
BMI than those who did not (with DAET: mean = 41.97 ± 8.76 vs
without DAET: mean = 38.77 ± 8.75, p = 0.033). Furthermore, a
linear regression showed that the BMI (together with the exis-
tence of PTSD before the lipoedema-associated pain developed)
was a significant predictor of the VASmax, even though there
was less explained variance. (In the model of PTSD prior to lipoe-
dema and BMI: adjusted R2 = 0.076 and F (2.147) = 7.151,
p < 0.001).

In the classical literature on lipoedema [45–47], oedema was
often described as the cause of pain in women with lipoedema,
so that we examined a possible influence of lymphoedema on
the severity of the pain: patients diagnosed with lipoedema did
not differ significantly in the maximum or minimum pain score
whether or not they had – usually obesity-related – lymphoedema
(n = 72 after verifying the diagnostic standards, VASmax in 44 pa-
tients without lymphoedema: mean = 6.41 ± 1.87 vs VASmax in
23 patients with lymphoedema: mean = 5.61 ± 1.73; p = 0.093,
not significant; 5 patients had fluid retention) (VASmin in 44 pa-
tients without lymphoedema: mean = 2.27 ± 2.02 vs VASmin in
23 patients with lymphoedema: mean = 1.74 ± 2.14; p = 0.317,
not significant). Additional existing lymphoedema therefore had
no effects on the perception of pain intensity.

Beyond mental health disorders

The interviews demonstrated the typical problem areas in our
patients with lipoedema, namely: self-acceptance, the increase in
body weight, and the closely related acceptance of one’s own
body, as well as coping with the lipoedema-associated pain. More-
over, coping with stress and feelings such as anxiety, anger, and
shame are central topics with respect to lipoedema. Some women
who have experienced violence and/or been sexually assaulted
have a markedly difficult relationship with their own bodies as a
result, extending far beyond lipoedema.

On targeted questioning, 52 % of the total study population
spoke of experiencing sexual abuse and/or physical violence in
the past. We defined violence as multiple episodes of serious vio-
lence that led to bruising, e. g. being hit with a stick, belt or other
object.

Qualitative part

The following quotations from the interviews provide an impres-
sion of what women with lipoedema describe: “I feel very guilty
that my body is the way it is.”; “Even as a child, I was always fatter
than the others.”;“ I have always struggled with my body, ever
since I was abused [in childhood].”; “… and if I ate even something
small in between, I had to punish myself and do without at least
one meal – sometimes I would then go to bed hungry …”; “I was
absolutely at the end of my tether and right on top of that came
this horrible pain in my legs.”; “When my husband says that he
loves me the way I am, I simply can’t believe him.”

But the patients’ resources also shone through the interviews:
“Yes, the pain is often a 7 [on a scale of 0–10], but when you ask
me how much I’m suffering, then my answer is more like a 3 [sub-
jective units of disturbance scale of 0–10] … I have since learnt to
deal with it.”; “Walking and swimming help me – the next day, I
sometimes don’t even have any pain for a while.”; “In the mean-
time I have started to dress more fashionably and I am more and
more beginning to see myself in a positive light.”

Discussion

This pilot study explored a field of research that has previously
been overlooked: the psychological situation of women who
have been diagnosed with lipoedema immediately before the de-
velopment of the lipoedema-associated symptoms, as well as the
effects of these patients’ psychological stress on the pain intensi-
ty perceived.

First, we reviewed a great many oft-repeated statements from
the literature and the media for scientific evidence, addressing the
question:

Is lipoedema really the cause of severe psychological stress?
In our study, we defined psychological stress as the presence of

an overt mental health disorder (ICD 10 F diagnosis) or/and signs
of a serious mental health issue (serious psychological distress
with an ICD 10 Z diagnosis). Exactly 80 % (n = 120) of the study
patients showed a high level of psychological stress.

However, this psychological stress arose in the 12-month peri-
od before the onset of the lipoedema-associated symptoms. On
purely logical grounds, something which was already present be-
fore the symptoms of lipoedema arose cannot be the conse-
quence of the condition – and that’s for sure.

A deterioration in mental health that could be attributed di-
rectly to the lipoedema was found in only 6 %, while lipoedema
as the main trigger of a mental health disorder was rare, namely
in just one person (0.7 %).

In this way, the popular assertions that lipoedema makes peo-
ple mentally ill or that lipoedema is the cause of all the psycholo-
gical stress in women who have been diagnosed with lipoedema
can be refuted for the vast majority of women with this condition.

With respect to severe psychological stress occurring immedi-
ately before the onset of the lipoedema-associated symptoms,
the question arises of whether such evident psychological stress
possibly has an effect on the development of the pain.

Using data collected retrospectively, we are unable to deter-
mine any direct causality, but we can analyse the evidence for
possible effects.
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A high proportion of women with lipoedema (80 %) not only
show serious psychological stress, but also show it immediately
before the emergence of the lipoedema-associated symptoms.
This increased – and in comparison, with the normal population
clearly higher – occurrence (especially of disorders such as depres-
sion, eating disorders or PTSD) in the 12 months immediately pre-
ceding the lipoedema-associated symptoms, may indicate the fol-
lowing:

With corresponding somatic conditions, psychological factors
may contribute to the development of lipoedema-associated pain.

Even if our data do not allow us to prove a causal effect, we can
still investigate a possible relationship between psychological fac-
tors and lipoedema-associated pain:

Is there a relationship between a patient’s mental health dis-
order and the pain intensity perceived?

As presented above, such effects are known for other “pain
conditions”. In particular, depression, anxiety, chronic stress, and
trauma are linked to chronic pain.

In the present pilot study, we found that the current mental
health disorders of depression, eating disorders, anxiety disorders
and PTSD were associated with greater maximum pain. That is to
say, in the group of patients who had one of these disorders, the
average maximum pain score was higher than in the patients
without any of them.

The effects of depression and post-traumatic stress disorder
on pain intensity are of particular relevance. Patients who had
been diagnosed with lipoedema and depression had a significant-
ly higher minimum pain score than patients without depression.
This means that the pain intensity experienced even at relatively
good moments remained higher than that experienced by pa-
tients with lipoedema but without any depression.

Both PTSD before the development of lipoedema-associated
pain and current PTSD had striking effects on the maximum pain
currently experienced. But the least pain experienced by the pa-
tients with lipoedema and PTSD even at the best times in their
daily life also remained significantly higher than the pain experi-
enced by the patients without PTSD. These patients had extreme-
ly severe pain in the body regions affected by lipoedema, mostly
finding it extremely difficult to be touched in these places. The
reason for this could be stress-induced hyperalgesia (as outlined
in section 3) after experiencing trauma as extreme stress.

The percentage of patients with anxiety disorders in our sam-
ple was relatively low at 3.3 % and showed, possibly for this very
reason, no significant effect on the maximum pain. Another ex-
planation for this could be that the disease-related fear relevant
to pain was reflected in a full-blown anxiety disorder in only a
few cases. Similar observations have also been made in oncology
[44].

In the case of eating disorders, there was a subgroup that
explained “Eating served to numb the feelings of stress” or “to
combat stress.”. Binge eating represented an attempt to find a so-
lution for overcoming psychological stress [42] and had the effect
of reducing stress and consequently pain in this group of people.

In the classical literature on lipoedema, oedema is readily given
as the cause of the feelings of tension, tenderness, and pain in the
legs [45–47]. Apart from the fact that the view of “lipoedema as
an oedematous condition” has been abandoned in any case [2,

49, 50], the present study shows that additionally existing lym-
phoedema has no effect on pain intensity in patients with lipoede-
ma.

Diverging briefly to the topic of obesity, a subject that is often
ignored in women with lipoedema (▶ Fig. 5), when we first de-
scribed our study population it was immediately apparent that
86.7 % of the study population with lipoedema were obese, and
that 46% were even morbidly obese (Grade III obesity with a BMI
≥ 40 kg/m2). Only 3 % of the study population was of normal
weight (BMI 18.5 to < 25 kg/m²). The high prevalence of obesity
in our inpatients with lipoedema was no different from the figures
from other outpatient treatment centres.

Lymphology centres in other countries present similar figures
for patients with lipoedema. For example, a much-cited British
study by Child and Gordon [6] showed that 8 % had Grade 1 obe-
sity, 27% Grade 2, and 50% Grade 3. Only 4% of the British study
population were of normal weight. The study by Dudek [7],
surveying women with lipoedema from different countries via
the internet also found high BMI values (Study 1 with 113 pa-
tients: mean BMI 41.24 kg/m2; Study 2 with 321 patients: mean
BMI 42.51 kg/m2).

Integration of the present study results, divided according to
the BMI, makes it clear that the patients with lipoedema represent
a patient group in which we have to focus on both problem areas
– not only the obesity but also the high psychological stress – as
well as possible relationships between the two.

As the VASmax for pain also increases with increasing BMI,
medical professionals treating women with lipoedema also have
to focus on the obesity.

But not all problems are so pronounced that they meet the
criteria for mental health disorders (ICD 10 F diagnosis). In the
current psychological condition, problems with self-acceptance
(in general), acceptance of one’s own body (in particular), dealing
with lipoedema-associated pain, coping with stress, and “diffi-
cult” feelings such as anxiety, anger, and shame due to the lipoe-
dema play an important role. These issues do not necessarily
become full-blown mental health disorders but still affect the pa-
tient’s relationship with her body, how she experiences the pain,
and how she copes with it.

Psychotherapy such as cognitive behavioural therapy (CBT)
[35, 36], acceptance and commitment therapy (ACT) [37, 38],
eye movement desensitisation and reprocessing (EMDR) [39],
and “pain neuroscience education” (PNE) [33] has high signifi-
cance internationally in the treatment of patients with pain, as
mentioned in Section 4. It goes almost without saying that
patients with lipoedema may also benefit from these approaches.

Limitations

We would very much have liked to have had a control group con-
sisting of patients with pain-free lipohypertrophy, in order to
make comparisons with patients whose body image meets the
current slim ideal of beauty as little as our patients with lipoede-
ma – however, we almost never see such patients in our clinic.
Finding a parallel cohort of women with pain-free lipohypertrophy
through general practices proved unfeasible. The inclusion of a
control group would have confirmed the findings in this new field
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of research to a greater extent. This limitation is the reason why
we call the present work still “pilot study”.

Pain is a complex phenomenon with many contributory as-
pects. In future research, the coarse screen of mental health dis-
orders can be refined to include such entities as disease-related
anxiety or fear, which plays an important role in lipoedema due
to the misinformation that abounds [48].

Only a very small percentage of the anxiety due to misinforma-
tion before the lipoedema progresses (women with lipoedema of-
ten express the fear that they may later have to walk with a rolla-
tor or end up in a wheelchair) is actually diagnosed as an anxiety
disorder. Similar observations have been made in oncology re-
search [44]. This disease-related fear and also catastrophic think-
ing, the body image, and the belief that the pain can be changed
can only be differentiated in a prospective study.

Conclusions and outlook

Eighty per cent of patients who have been diagnosed with lipoe-
dema show a high level of psychological stress in the period im-
mediately before the lipoedema-associated symptoms develop.
Despite all its limitations, the pilot study presented here indicates
that with the corresponding somatic conditions, psychological
stress may contribute to the development of lipoedema-associat-
ed pain. In addition, there are relationships between mental
health disorders and the pain intensity experienced in everyday
life.

This results in new approaches to the interdisciplinary treat-
ment of women with lipoedema. A first impression can be gained
from the interdisciplinary treatment and follow-up beyond this pi-
lot study of patients at the Centre for Lymphology who currently
have PTSD, a group of patients that suffered from particularly in-
tense pain. Even in the first session before the interdisciplinary
treatment (sports therapy, compression therapy, and nutritional
therapy) began, the input from trauma psychotherapy brought
about considerable pain relief, reducing it from an initial VAS score
of 8–10 down to 3–4. After the start of the interdisciplinary treat-
ment – and with one to three more psychotherapy sessions – the
pain was further reduced to a VAS score of 1–2, and even to 0 in a
few cases, although the sports, compression, and nutritional
therapies certainly contributed to the pain reduction. Because
the number of patients in this subgroup is small, further studies
focusing particularly on treatment are needed for us to draw any
general conclusions.

In dealing with this condition, it is necessary for us to increase
the awareness of doctors, physiotherapists, psychotherapists, and
other involved healthcare workers to this frequent and important
topic of psychological stress and to take away the shame from the
women affected. The psychological perspective views mental
health disorders as psychological coping strategies and the mind’s
attempts to find a solution, and consciously includes this in plan-
ning treatment. The mental disorders identified in the patients of
our pilot study are – once recognised – easy to change.

The high level of psychological stress emphasises the impor-
tance of integrating the psychosocial therapy pillar into further re-
search and particularly into the interdisciplinary treatment of
lipoedema.
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▶ Fig. 5 A patient with the diagnoses of lipoedema and obesity.
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