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Abstract 

Background: New treatments are being evaluated for lipodystrophy; however, limited information is available on 
the patient experience. Results of a prior patient panel showed that hunger and temperature‑related symptoms were 
an issue for participants. Therefore, evaluation of any changes in these symptoms is recommended for inclusion in 
new treatment options. The objective of this study was to further understand the patient experience and to evaluate 
newly developed items of hunger and temperature regulation.

Methods: Individual, in‑depth telephone interviews were conducted via semi‑structured discussion guide. Tel‑
ephone interviews were conducted with 21 US patients with generalized lipodystrophy (GLD) or partial lipodystrophy 
(PLD). Eligibility requirements included self‑reported PLD or GLD. Interviews included open‑ended concept elicita‑
tion followed by a review of newly developed items assessing hunger, temperature sensations, and patient globals. 
Interviews were conducted in two rounds, with the newly developed items assessing hunger revised after each round 
of interviews based on participant feedback.

Results: Results indicated that hunger‑related symptoms were considered a current issue for greater than half 
(N = 11) of participants, and all but one reported this as an issue at some point in their lives. Specifically, participants 
most often reported symptoms of increased appetite and not feeling full. The cognitive debriefing process indicated 
that the hunger‑related symptoms, temperature, and global impression of change and severity items were correctly 
interpreted and easily completed by the participants. While not a focus of the interviews, the concept elicitation 
results demonstrated that pain was a frequently reported and bothersome symptom in this patient population.

Conclusions: This qualitative research provided evidence to support the use of clinical outcomes assessments such 
as hunger and temperature‑related items in clinical trials.
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Introduction
Adipose tissue is recognized as an endocrine organ, with 
adipocytes, the primary cells in adipose tissue, required 
for control of homeostatis via the secretion of hormones 

or adipokines such as leptin [1, 2]. Circulating leptin lev-
els are proportional to an individual’s mass of adipose tis-
sue, and serve as a signal to the brain reflecting energy 
stores [3]. Lipodystrophy is a term used to describe vari-
ous rare conditions characterized by a generalized or 
partial loss of adipose tissue [4–6]. Patients with gener-
alized lipodystrophy (GLD) are severely deficient in lep-
tin due to the near absence of adipose tissue. Similarly, 
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patients with partial lipodystrophy (PLD) have decreased 
leptin levels, but to a lesser degree than patients with 
GLD. Decreased leptin levels lead to increased hunger in 
patients with GLD and some patients with PLD. Leptin 
replacement with metrelepin in patients with lipodystro-
phy results in increased satiety [7]. In addition, behavio-
ral tests demonstrated that perceived hunger, importance 
of eating, eating frequencies, and liking ratings of food 
pictures significantly decreased during metreleptin ther-
apy in patients with lipodystrophy [7].

Both GLD and PLD can be due to gene mutations (con-
genital generalized lipodystrophy [CGL] and familial PLD 
[FPL], respectively) [4, 5]. CGL is due to mutations in any 
one of four genes, designated CGL1-4, whereas FPL can 
be due to mutations in any one of six or more genes, des-
ignated FPLD2-7. FPLD1, or Kobberling’s syndrome, is 
not a monogenic disorder but has a strong familial com-
ponent. In addition, both GLD and PLD can be acquired, 
resulting from other conditions such as autoimmune 
diseases characterized by immune destruction of leptin-
producing adipocytes [4, 5, 8].

Patients with lipodystrophy suffer from metabolic 
abnormalities, including diabetes, hypertriglyceridemia, 
and fatty liver [8–10]. In extreme cases, these abnor-
malities can result in severe symptoms, for example, 
pancreatitis. However, more recently we are beginning to 
understand that patients with lipodystrophy are suffering 
on a daily level with conditions that are more difficult to 
quantify when compared with laboratory measures such 
as glucose and triglycerides. Due to the rarity of lipodys-
trophies, primary qualitative research to understand the 
patient experience is limited.

To inform symptom assessment for the new treatments 
being studied, an informal patient advisory meeting with 
seven individuals with PLD or GLD and/or their caregiv-
ers was conducted in 2018. Issues with hunger related to 
lipodystrophy were reported by all of the participants. 
Additional symptoms reported included fatigue, diffi-
culty in temperature regulation, and pain. Based on these 
patient inputs, patient-reported outcome (PRO) items 
were developed to assess hunger-related symptoms and 
temperature regulation for inclusion in upcoming clinical 
trials.

PRO measures provide a standardized approach to 
assess the impact of a disease from the patient perspec-
tive by evaluating symptoms, functioning, and health-
related quality of life. In addition, PROs complement 
the clinical endpoints typically assessed in clinical trials 
[11]. Many major regulatory authorities consider PRO 
data an important means of capturing the patient per-
spective during the drug development process; therefore, 
guidance on the evaluation of PRO measures proposed 
for label claims and papers on the use of PRO measures 

are available [12, 13]. A key component detailed in these 
guidance documents is the need for input from the spe-
cific target population. A review of the literature on 
patients with lipodystrophy for available instruments did 
not identify any measures for hunger and temperature 
regulation that were developed based on input from the 
target patient population [4, 6–10], hence the need for 
the new PRO items following the initial patient advisory 
meeting described above.

The objective of the current study was to further evalu-
ate the patient experience of hunger-related symptoms 
and other relevant patient symptoms in individuals with 
lipodystrophy, and to evaluate the newly developed items 
for comprehension, ease of completion, and content 
validity.

Methods
This study followed the recommendations of the US Food 
and Drug Administration, as described in the agency’s 
guidance on PROs, “Patient-Reported Outcomes Meas-
ure: Use in Medicine Product Development to Sup-
port Labelling Claims” [12]. The study was reviewed 
and approved by RTI International’s institutional review 
board. Informed consent was obtained from each partici-
pant prior to participation.

Patient recruitment
All patients were recruited via collaboration with Lipo-
dystrophy United, a patient advocacy organization in 
the USA. Lipodystrophy United contacted all members 
via email and provided study-related materials, includ-
ing study aims and procedures; interested patients then 
contacted the study project members direct. Partici-
pants were screened and those eligible were scheduled 
for a telephone interview. Inclusion criteria included the 
following: male and female patients with self-reported 
PLD or GLD, aged ≥ 12 years, willing to participate in a 
60- to 90-min telephone interview, willing to provide ver-
bal informed consent (aged ≥ 18  years) or assent (aged 
12–17  years), and able to speak English. Adult partici-
pants were provided $100 and adolescent participants 
and their caregivers were each provided $50 for the 
interviews.

Qualitative interviews
After consent was obtained, in-depth interviews were 
conducted. Each interview was conducted by two expe-
rienced interviewers (SAM, OO-A) following a semi-
structured interview guide. One served as the primary 
interviewer while the other took notes and monitored 
the need for additional questions or probes. Interviewers 
alternated roles across the interviews. All interviews were 
audio recorded and transcribed for data analysis.
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During the first part of each interview, interviewers 
conducted a brief concept elicitation discussion by ask-
ing open-ended questions to obtain information on 
symptom concepts directly from the participants. Par-
ticipants were then asked to provide their most bother-
some symptoms. After the concept elicitation discussion, 
the interviewer asked the participants questions focused 
on their experiences of hunger-related symptoms and any 
related effects of these symptom experiences. Lastly, the 
interviewers conducted cognitive debriefing of the newly 
developed hunger-related items in all participants. After 
the first round of interviews (N = 13) were completed, 
revisions were made to the hunger-related symptom 
items; the revised hunger-related symptom items were 
then evaluated in the second round of interviews (N = 8; 
Fig. 1). Specifically, participants were asked to complete 
the newly developed items using a “think aloud” process 
[14], and interviewers probed further to understand how 
participants interpreted and selected an answer for each 
item. Additionally, participants evaluated both numeric 
rating and verbal response option in the newly developed 
questionnaire. Cognitive debriefing of the body tempera-
ture PRO measure and global items intended to assist 
with developing a responder threshold for evaluating 
clinically important changes was also conducted during 
the second round of interviews (N = 8).

Analysis
Analyses followed standard qualitative data collection 
and analysis methods that included two main guiding 
principles: researcher neutrality and systematic process. 
Data were systematically collected in the form of field 
notes and audio files which were transcribed. Descriptive 
analyses were used to summarize the demographic and 
clinical data provided by participants at screening, and 
qualitative analysis of the interview data. The descriptive 

analyses included the computation of frequencies and 
percentages for categorical variables (e.g., gender, educa-
tion) and the computation of means, standard deviations, 
and ranges for continuous variable (e.g., current age).

Immediately after each interview, RTI Health Solu-
tions began the analysis process: research staff debriefed 
and recorded their initial thoughts and key points from 
the interview, using field notes. This step was followed 
by formal analysis of the field notes and the interview 
transcripts facilitated by Microsoft Excel (Microsoft Cor-
poration; Redmond, Washington). Using the field notes 
and interview transcripts, dominant trends were identi-
fied in each interview and compared across the results 
of the other interviews [15] to generate themes or pat-
terns in the way participants described their experiences 
with lipodystrophy, specifically hunger-related concepts. 
Saturation was assessed by comparing the results of the 
last five interviews with the results from the prior inter-
views to identify whether any new concepts emerged in 
the final interviews (thus indicating that additional inter-
views may be required to achieve saturation).

Results
The participants’ characteristics are provided in Table 1. 
Interviews were conducted with one adolescent and 20 
adults across the USA. In accordance with the known 
prevalence of PLD in females and the PLD predominance 
in this study, the majority of participants were female 
(95.2%); participants had an average age of 42.5  years 
(range 16–71  years). Minority groups comprised 23.8% 
of the sample: three participants were African Ameri-
can (14.2%), one was Asian Pacific Islander (4.8%), and 
one was Euro Asian (4.8%). Of the 21 participants inter-
viewed, 17 had PLD (16 with FPL and one with acquired 
PLD [APL]), while only four participants had GLD. Of 
these four, three were African American; all reported 
current use of metreleptin for the treatment of their lipo-
dystrophy. The mean body mass index for participants 
was 28.3 kg/m2 (range 13.3–46.6 kg/m2). Saturation was 
deemed to be achieved based on the comparison of the 
concepts reported during the last five interviews com-
pared with the prior interviews.

Symptom and treatment effects: results of open‑ended 
elicitation
Participant descriptions of their experiences were similar 
for those with PLD and GLD; thus, the results are pro-
vided together.

Description of condition
Overall, participants reported rarely using the term 
“lipodystrophy” when describing their condition to oth-
ers since most individuals not in healthcare are not 

First round of interviews
Adults: N = 12

Adolescents: N = 1

Second round of interviews
Adults: N = 8

Revision of hunger-related 
symptom items

Fig. 1 Design of interview process
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familiar with it. Instead, they described their condition 
as a genetic disease where fat is improperly stored in the 
body. Specifically, participants provided examples such as 
“lack of fat cells,” “storage of fat in organs,” or “muscular 
body.”

Lipodystrophy‑related symptoms
The symptoms that participants reported were asso-
ciated with their lipodystrophy, excluding comorbidi-
ties or complications (e.g., diabetes, as this was not the 
focus of the interviews), are summarized in Fig. 2 and 

Table 1 Demographic and clinical characteristics

APL acquired partial lipodystrophy, BMI body mass index, CGL congenital generalized lipodystrophy, FPL familial partial lipodystrophy
a Adolescent, currently in grade school
b Adolescent, not employed

Characteristics Round 1 (N = 13) Round 2 (N = 8) Total (N = 21)

Demographics

Age, years

 Mean 46.7 35.8 42.5

 Range 16–71 19–58 16–71

Sex, n (%)

 Male 1 (7.7) 0 (0) 1 (4.8)

 Female 12 (92.3) 8 (100) 20 (95.2)

Race/ethnicity, n (%)

 White 12 (92.3) 4 (50) 16 (76.2)

 African American 0 (0) 3 (37.5) 3 (14.2)

 Asian Pacific Islander 0 (0) 1 (12.5) 1 (4.8)

 Euro Asian 1 (7.7) 0 (0) 1 (4.8)

Education, n (%)

 High school  gradea 1 (7.7) 0 (0) 1 (4.8)

 High school diploma or equivalent 0 (0) 1 (12.5) 1 (4.8)

 Some college 4 (30.8) 5 (62.5) 9 (42.8)

 College degree 5 (38.4) 1 (12.5) 6 (28.6)

 Professional or advanced degree 3 (23.1) 1 (12.5) 4 (19.0)

Employment status, n (%)

 Full‑time 2 (15.4) 1 (12.5) 3 (14.3)

 Part‑time 4 (30.8) 1 (12.5) 5 (23.8)

 Not employed/retired 6 (46.1) 6 (75.0) 12 (57.1)

 N/Ab 1 (7.7) 0 (0) 1 (4.8)

Geographic location of participants

 Northeast 3 0 3 (14.3)

 Northwest 2 1 3 (14.3)

 South 1 1 2 (9.5)

 Midwest 5 3 8 (38.1)

 West 0 1 1 (4.8)

 Mid‑Atlantic 2 2 4 (19.0)

Disease

Form of lipodystrophy, n (%)

 FPL 13 (100) 3 (37.5) 16 (76.2)

 CGL 0 (0) 4 (50.0) 4 (19.0)

 APL 0 (0) 1 (12.5) 1 (4.8)

BMI, kg/m2

 Mean 29.6 26.1 28.3

 Range 24.6–46.6 13.3–45.9 13.3–46.6

Lipodystrophy treatment, n (%)

 Leptin 0 (0) 4 (50) 4 (19)
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Additional file  1: Table  S1. Participants consistently 
reported two symptoms: increased hunger and pain. 
Hunger was either reported spontaneously (N = 12) 
or endorsed upon probing (N = 8) by all but one par-
ticipant. One participant reported not experiencing 
increased hunger because of gastroparesis. This par-
ticipant also reported a diagnosis of diabetes mel-
litus, though the duration of the diabetes or whether 
the gastroparesis was a complication of diabetes was 
not discussed. Pain was the most commonly reported 
spontaneous symptom (N = 13). The next most fre-
quently reported spontaneous symptom after pain and 
hunger was fatigue (N = 8), followed by heat intoler-
ance (N = 4).

Most bothersome symptoms of lipodystrophy
Of the 21 participants, 20 provided input on their most 
bothersome lipodystrophy-related symptom (Fig.  3 
and Additional file 1: Table S2). Across both interview 
rounds, participants most frequently reported pain 
(N = 7) as the most bothersome symptom. Increased 
hunger and fatigue were ranked the second most both-
ersome symptoms, mentioned by four participants 
each. Illustrative quotes for the three most commonly 
reported bothersome symptoms of lipodystrophy are 
provided below.

Pain

“Yeah. It is like a muscle pain too. There are…it is 
also a muscle pain. There are certain days you can 
definitely tell the difference. Just in forms of func-
tioning…But the body pain…it’s something…and 
I go and see a pain management specialist. I’m on 
pain medication, and it doesn’t help for a long time.” 
[FPL].
“I would say probably, of the things that I constantly 
experience, the nerve pain, especially in my hands, 
because I have it all over my body, but especially 
in my hands. It affects everything that you’re try-
ing to do. I try to turn a key in a door, and I’ll get 
shooting nerve pain up my arm because it’s pressed 
on a nerve in my hand when I was trying to turn it. 
Things like that. I can’t open containers because of 
the nerve pain in my hands.” [FPL].
“The bone pain for sure. I mean I guess just because 
I don’t have any fat in those areas that all the pres-
sure, any pressure is on them and, you know, walk-
ing and stuff like that, while I do it, I just, I kind of 
pay for it later. So, it’s just, you know, just aching, 
agonizing, just always there.” [FPL].
“The constant muscle pain because it makes it where 
I can’t function like a normal human being. I used 
to constantly hike, and I used to walk around, and 

Fig. 2 Symptoms and signs of lipodystrophy reported by study participants
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I’d be able to do housework and everything else on a 
regular normal basis and not have to stop, and now 
I have to limit everything I do because of how bad I 
hurt.” [FPL].
“I guess like the leg pain and the arm pain. They 
always feel like they’re asleep. They have that tingly, 
prickly feeling. Well, it cuts down my activity level, 
like how much I can do in a day.” [FPL].
“Probably the pain. Just because I can’t do what I 
used to do. Like if I would want to go clean my whole 
house or a couple rooms, I have to do a little at a 
time. You just sort of have to do what your body will 
let you do, and then rest, and then you can continue 
doing it in a little while.” [APL].

Increased hunger

“I would say probably the wanting to eat. It literally 
affects me the entire time I’m awake. I mean, there’s 
never a minute I’m not thinking about food, and 
that affects my relationships. It affects pretty much 
everything I do.” [FPL].
“The eating, because… I mean, eating is part of your 
social life too. We don’t really go out to eat with 
other people much.” [FPL].
“I hate the hyperphagia…. But the problem is, is 
when I, when I start eating carbs, I can’t stop and the 
wallpaper looks good.” [FPL].

Fatigue

“I think for me it would be the fatigue. Because like 
I say, if I have had an active day or an active cou-
ple of days, then I’m kind of done for, for maybe 3 or 
4 days… And I just feel like I’m not able to experi-
ence some of those life moments with as much joy or 
pleasure as what I should because the fatigue or the 
pain is kind of putting a damper on that.” [FPL].
“The chronic fatigue. Because that means I can’t get 
anything done during the day that needs to get done.” 
[FPL].
“But I’d say the most important one is the fatigue, 
because yesterday I went for an interview and I 
probably was outside for maybe… 3 or 4 h, and I was 
like unbelievably tired.” [CGL].

Hunger‑related symptoms
The report of increased hunger associated with lipod-
ystrophy varied between participants. Specifically, one 
participant with FPL reported that she had never expe-
rienced increased hunger or other related symptoms, 
while nine participants stated that they had experienced 
these hunger-related symptoms in the past but no longer 
considered this an issue (three of these participants 
attributed this change to receiving leptin). Table 2 sum-
marizes all the hunger-related symptoms provided by 
participants, including previous experiences. The most 

Fig. 3 Most bothersome symptom of lipodystrophy
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frequently reported concepts included increased hun-
ger/appetite (N = 11) and an inability to satisfy hunger 
(N = 9). Participant descriptions of their hunger-related 
symptoms focused primarily on an increased appetite 
leading to overeating. An inability to feel full, which some 
participants described as a mental construct rather than 
a physical one, and cravings were also described. Exam-
ples of participants’ descriptions are:

“Starving, famished. I’m going to die if I don’t eat 
soon. If I didn’t control myself, I could put on a feed-
bag and eat all day long.” [FPL].
“I want to eat all the time, but usually my brain 
tells me to shup up. But yes, I would love to eat con-
stantly, yes, but I can’t. I also had the gastric sleeve 
a couple of years ago, but it really didn’t help either.” 
[FPL].
“So it’s like weird, because it’s a couple hours. Like 
whatever I eat satisfies me for a little bit, but then 
I’m back to being hungry again. So then, like I would 
eat, and I would feel full, and then within like a half 
hour or 45 min, I would feel hunger.” [FPL].

The timing of the hunger-related symptoms also var-
ied (Table  3). Seven participants reported feeling most 
hungry during evening hours, while five participants 
reported feeling most hungry upon waking up in the 
morning. While most participants reported experiencing 
hunger on a daily basis, four reported infrequent surges 
of hunger. In general, participants rated their experience 
with hunger as moderate to severe.

“I would rate it moderate. I think because I have 
figured out how to deal with it and, like I said, I’m 
trying to figure out whether objectively… But I think 
it’s moderate because it’s not totally overwhelming.” 
[FPL].
“Oh, definitely severe. Sometimes when I would take 
my blood sugar because I was diagnosed with diabe-
tes at age 12 or 13, my blood sugar sometimes when I 
checked it, it wouldn’t even read it. It would just say 
high, because that’s how high my blood sugars were. 
The highest A1C I ever got up to was like 12. It was 
ridiculous.” [CGL].

Pain
Because the focus of the interviews was on the hunger-
related symptoms, an in-depth exploration of pain was 
not included in the interviews. However, pain was spon-
taneously reported by 13 participants, as summarized in 
Table 4.

While the type and description of the pain varied 
across all participants, many participants reported more 
than one type of pain; they attributed their pain to a lack 
of fat and therefore an inability to cushion or protect cer-
tain areas of the body, such as the feet and buttocks. Gen-
eral body pain or pain in the limbs was most frequently 
reported (N = 7), followed by muscle pain (N = 5), bone/
joint pain (N = 5), nerve pain (N = 3), and headache/
migraine (N = 1). Example quotes from participants for 
each type of pain reported are:

“Without a doubt, losing the fat on your body is an 
unbelievable amount of body pain. The bottom of my 
feet, it feels like I’m walking on…I can just remem-
ber walking on the beach as a kid and the sand felt 
really nice. Now if I walk on the beach, it feels like 
I’m stepping on glass. Like when I walk, it can really 
hurt. It feels like I have no cushion on my feet, and 
the same thing with my joints.” [FPL].
“It is like a muscle pain too. There are…it is also a 
muscle pain. There are certain days you can defi-
nitely tell the difference.” [FPL].
“I also have like a lot of like pains. Like it feels like 
they’re on the inside of my bones and not necessarily 
like just regular pain.” [CGL].
“Yeah. I have it [nerve pain]. It’s mostly in my feet. 
It’s like numbness, loss of feeling in some parts of my 
feet. Also, nerve pain in the feet, but I have nerve 
pain, like all over my body. I mean my hands, my 
elbows.” [FPL].
“I mean, migraines are up there when they hit, but 
it’s not constant.” [FPL].

Impact of hunger‑related symptoms
Interview participants were asked to describe how their 
hunger-related symptoms affected their lives. Figure  4 
and Additional file  1: Table  S3 summarize both the 
impacts that were reported spontaneously and those 
that were endorsed upon probing. Frequently reported 
impacts were limitations in physical and social activities, 
which were reported by 11 and eight participants, respec-
tively. Additionally, participants frequently reported 
impacts on their emotions, which included frustration 
(N = 8), embarrassment (N = 7), isolation (N = 6), and 
altered mood (N = 6).

The most difficult aspect of having lipodystrophy
At the end of the interview, participants were asked 
to describe the hardest part of having lipodystro-
phy. Of the 15 participants who provided feedback, 
hunger-related issues were most frequently reported 
by participants (N = 6). Specifically, these were ina-
bility to satisfy their hunger (N = 3), lack of control 
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over quantity of food consumed (N = 1), distraction 
as result of hunger (N = 1), and food cravings (N = 1). 
One participant reported bone and muscle pain as the 
most difficult aspect of having lipodystrophy.

Additional aspects mentioned included emotional 
impacts (N = 2), as well as social impacts, sleep, physi-
cal limitation, weight gain, and route of medicine 
administration, which were each reported by one 
participant.

Cognitive debriefing interview
The cognitive debriefing portion of the interviews was 
initiated after participants had described their experi-
ences with symptoms and signs. Minor modifications 
to the hunger-related items were made following both 
rounds of interviews, including selecting the items 
that were the most relevant and easiest to complete 
as reported by participants. These modifications are 
detailed in Additional file  1: Table  S4. Importantly, 
the developed hunger-related symptom items were 
correctly interpreted and easily completed by the par-
ticipants. Participant reports also supported that the 
items were relevant and reflected their experience 
with these symptoms due to lipodystrophy. Similarly, 
the temperature and global impression of change and 
severity items that were tested in round 2 were found 
to be easy to understand and complete.

Discussion
The main objective of this research was to understand 
the experiences of hunger-related symptoms of patients 
with lipodystrophy, and to evaluate the content validity 
of items developed to assess this concept. All but one 
participant endorsed having issues with hunger-related 
symptoms at some point in their condition (even if not 
experiencing currently); therefore, an in-depth descrip-
tion of the symptoms and impact of these symptoms 
was achieved. Participants most often reported symp-
toms of an increased appetite and not feeling full. In 
addition, all participants were able to provide input 
into each of the items during the cognitive debriefing. 
Specifically, the hunger-related symptom items were 
correctly interpreted and easily completed by the par-
ticipants. Participant reports also supported that the 
items were relevant and reflected their experience with 
hunger-related symptoms due to lipodystrophy.

The results of the individual interviews indicated 
that hunger-related symptoms were considered a cur-
rent issue for just over half (N = 11) of the participants. 
Therefore, those conducting clinical research may con-
sider whether the clinical trial inclusion criteria should 
include a requirement of experiencing hunger-related 
symptoms at study enrollment or if analyses of changes 
in these symptoms should be limited to those experi-
encing these symptoms at baseline. It will be impor-
tant to consider these patient-centric issues in the 

Fig. 4 Impacts of hunger‑related symptoms reported by study participants
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evaluation of treatments for lipodystrophy by regula-
tors and payors.

Our findings are in agreement with a qualitative anal-
ysis by Arpana et  al. that also indicated a significant 
number of patient-centered impacts associated with 
lipodystrophy, including significant hunger, pain, fatigue, 
depression, altered physical appearance, and anxiety [16]. 
While not a focus of the present study, our findings dem-
onstrated that emotion/affect were often called out by 
patients with lipodystrophy. This result is consistent with 
a previous study where 16 patients with lipodystrophy 
were studied alongside 20 females with breast cancer and 
20 obese patients [17]. Mood and anxiety disorders were 
observed at a high rate in the lipodystrophy patients. 
In addition, the lipodystrophy subgroup was found to 
have higher scores on instruments designed to meas-
ure the interference of pain with daily living (sub-score 
on the Westhaven-Yale multidimensional pain inven-
tory [WHYMPI]), as well as the paranoid subscale in the 
Symptom Checklist-90-Revised (SCL-90-R) and the cues 
that trigger food craving sub-scale in the food cravings 
questionnaire-trait (FCQ-T) scale. In our study, patients 
did not spontaneously report paranoid behavior but they 
did report often feeling isolated and embarrassed by their 
physical appearance.

One limitation of our analysis is that fewer patients 
with GLD (N = 4) were recruited than planned. How-
ever, the ratio of GLD to PLD patients in this study is 
similar to the reported relative prevalence of each disease 
in the general population [18]. While differences in the 
hunger-related symptoms reported for participants with 
PLD versus GLD were not observed, more interviews 
in patients with GLD should be conducted to confirm 
these results. Another limitation of the study is that the 
subjective patient interviews were not performed with 
objective measures of the severity of lipodystrophy, such 
as imaging and laboratory assessments. For example, it 
would be interesting to see whether there is a correlation 
between patient-reported hunger and leptin levels. Lep-
tin is known to suppress hunger, which is an explanation 
for the profound hyperphagia observed in states of lep-
tin deficiency, including lipodystrophy [3].  In addition, 
while patients were asked to provide the symptoms and 
impacts that they believe are related to lipodystrophy, it 
is possible that some of the reported concepts may be 
due to other comorbid conditions.

Finally, while not a focus of the interviews, the con-
cept elicitation results demonstrated that pain was a 
frequently reported and bothersome symptom in this 
patient population. Pain is an extremely complex sen-
sation that can be modulated by factors within the tis-
sue, along sensory nerves, in the spinal cord, and in 

various other central nervous system sites. The location 
and type of pain described by participants varied. Many 
participants attributed this pain to the lack of subcu-
taneous fat, which could provide a mechanical expla-
nation for the pain. However, it should be noted that 
leptin receptors are expressed in many central nervous 
system nuclei beyond the hypothalamus [19], and could 
account, at least in part, for modulation of pain. There-
fore, those conducting clinical research studies may 
want to explore this concept further with additional 
qualitative research, and include a pain assessment 
in upcoming clinical trials if it is anticipated that this 
symptom would improve with treatment.

Conclusions
In summary, this qualitative research provided evi-
dence to support the use of the hunger-related symp-
tom items in clinical trials. Recommended next steps 
are to conduct qualitative interviews with more par-
ticipants with GLD, and to evaluate the psychometric 
properties of the hunger-related symptom items in clin-
ical trials.

Abbreviations
APL: Acquired partial lipodystrophy; CGL: Congenital generalized lipodystro‑
phy; FPL: Familial partial lipodystrophy; GLD: Generalized lipodystrophy; PLD: 
Partial lipodystrophy; PRO: Patient‑reported outcome.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s41687‑ 022‑ 00486‑3.

Additional file 1. Table 1. Symptoms and signs reported by study par‑
ticipants. Table 2. Most bothersome symptom ranking. Table 3. Impact 
of hungerrelated symptoms reported by study participants. Table 4. 
Item‑tracking matrix.

Acknowledgements
Medical writing assistance was provided by Denise Fontanilla of RTI Health 
Solutions and was funded by Regeneron Pharmaceuticals, Inc. Editorial sup‑
port was provided by Prime, Knutsford, UK, funded by Regeneron Pharmaceu‑
ticals, Inc.

Author contributions
S.A.M., R.J.S., O.O.‑A., and S.F. contributed to the qualitative study design and 
material for the cognitive interviews. S.A.M., O.O.‑A., and S.F. conducted the 
cognitive interviews, analyzed the results, and developed the draft item pool. 
S.A.M., R.J.S., O.O.‑A., and S.F. provided review and input on the study design, 
materials, and final results. S.A.M. led the writing of the manuscript. All authors 
read and approved the final manuscript.

Funding
This work was supported by Regeneron Pharmaceuticals, Inc. Specifically, 
this study was performed under a research contract between Regeneron 
Pharmaceuticals, Inc. and RTI Health Solutions, and was funded by Regeneron 
Pharmaceuticals, Inc. The article was developed jointly by the RTI Health Solu‑
tions and Regeneron Pharmaceuticals, Inc. authors, and RTI received payment 
from Regeneron Pharmaceuticals, Inc. on the development of the article.

https://doi.org/10.1186/s41687-022-00486-3
https://doi.org/10.1186/s41687-022-00486-3


Page 13 of 13Martin et al. Journal of Patient-Reported Outcomes            (2022) 6:84  

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
This study was conducted in accordance with the ethical principles outlined 
in the Declaration of Helsinki 2008, and was reviewed and approved by RTI 
International’s institutional review board. Informed consent was obtained 
before any participant’s participation.

Consent for publication
Not applicable.

Competing interests
S.A.M., O.O.‑A., and S.F. are employees of RTI Health Solutions—a unit of RTI 
International, a not‑for‑profit research organization that provides consulting 
and research services to governmental organizations, businesses, and phar‑
maceutical companies. R.J.S. and C.H. are current employees of Regeneron 
Pharmaceuticals, Inc.

Author details
1 RTI Health Solutions, Research Triangle Park, NC, USA. 2 Regeneron Phar‑
maceuticals, Inc., Tarrytown, NY, USA. 3 RTI Health Solutions, 3005 Boardwalk 
Street, Suite 105, Ann Arbor, MI 48105, USA. 

Received: 26 July 2021   Accepted: 28 June 2022

References
 1. Kershaw EE, Flier JS (2004) Adipose tissue as an endocrine organ. J Clin 

Endocrinol Metab 89(6):2548–2556. https:// doi. org/ 10. 1210/ jc. 2004‑ 0395
 2. Galic S, Oakhill JS, Steinberg GR (2010) Adipose tissue as an endocrine 

organ. Mol Cell Endocrinol 316(2):129–139. https:// doi. org/ 10. 1016/j. mce. 
2009. 08. 018

 3. Friedman JM (2019) Leptin and the endocrine control of energy balance. 
Nat Metab 1(8):754–764. https:// doi. org/ 10. 1038/ s42255‑ 019‑ 0095‑y

 4. Garg A (2004) Acquired and inherited lipodystrophies. N Engl J Med 
350(12):1220–1234. https:// doi. org/ 10. 1056/ NEJMr a0252 61

 5. Zammouri J, Vatier C, Capel E et al (2021) Molecular and cellular bases 
of lipodystrophy syndromes. Front Endocrinol (Lausanne) 12:803189. 
https:// doi. org/ 10. 3389/ fendo. 2021. 803189

 6. Semple RK, Savage DB, Brierley GV, O’Rahilly S (2016) Chapter 22—syn‑
dromes of severe insulin resistance and/or lipodystrophy. In: Weiss RE, 
Refetoff S (eds) Genetic diagnosis of endocrine disorders, 2nd edn. 
Academic Press, San Diego, pp 307–324.

 7. McDuffie JR, Riggs PA, Calis KA et al (2004) Effects of exogenous leptin on 
satiety and satiation in patients with lipodystrophy and leptin insuffi‑
ciency. J Clin Endocrinol Metab 89(9):4258–4263. https:// doi. org/ 10. 1210/ 
jc. 2003‑ 031868

 8. Akinci B, Sahinoz M, Oral E (2000) Lipodystrophy syndromes: presentation 
and treatment. In: Feingold KR, Anawalt B, Boyce A et al. (eds) Endotext. 
South Dartmouth, MA.

 9. Chan JL, Oral EA (2010) Clinical classification and treatment of congenital 
and acquired lipodystrophy. Endocr Pract 16(2):310–323. https:// doi. org/ 
10. 4158/ EP091 54. RA

 10. Garg A (2011) Clinical review#: lipodystrophies: genetic and acquired 
body fat disorders. J Clin Endocrinol Metab 96(11):3313–3325. https:// doi. 
org/ 10. 1210/ jc. 2011‑ 1159

 11. Doward LC, Gnanasakthy A, Baker MG (2010) Patient reported outcomes: 
looking beyond the label claim. Health Qual Life Outcomes 8:89. https:// 
doi. org/ 10. 1186/ 1477‑ 7525‑8‑ 89

 12. US Food and Drug Administration (2009) Guidance for industry: patient‑
reported outcome measures: use in medical product development to 
support labeling claims. http:// www. fda. gov/ downl oads/ Drugs/ Guida 
nceCo mplia nceRe gulat oryIn forma tion/ Guida nces/ UCM19 3282. pdf. 
Accessed 15 May 2020

 13. European Medicines Agency (2005) Reflection paper on the regulatory 
guidance for the use of health‑related quality of life (HRQL) measures in 
the evaluation of medicinal products. Committee for Medicinal Products 
for Human Use. https:// www. ema. europa. eu/ en/ regul atory‑ guida 
nce‑ use‑ health‑ relat ed‑ quali ty‑ life‑ hrql‑ measu res‑ evalu ation‑ medic inal‑ 
produ cts. Accessed 25 March 2022

 14. Ericsson KA, Simon HA (1980) Verbal reports as data. Psychol Rev 
87(3):215–251. https:// doi. org/ 10. 1037/ 0033‑ 295X. 87.3. 215

 15. Boeije H (2002) A purposeful approach to the constant comparative 
method in the analysis of qualitative interviews. Qual Quant 36(4):391–
409. https:// doi. org/ 10. 1023/A: 10209 09529 486

 16. Gomes A, Cook K, Wong A et al (2021) Experiences and perspectives 
of patients with non‑HIV‑associated lipodystrophies and their caregiv‑
ers: a qualitative study. Patient 14(5):673–685. https:// doi. org/ 10. 1007/ 
s40271‑ 021‑ 00511‑5

 17. Calabro PF, Ceccarini G, Calderone A et al (2020) Psychopathological and 
psychiatric evaluation of patients affected by lipodystrophy. Eat Weight 
Disord 25(4):991–998. https:// doi. org/ 10. 1007/ s40519‑ 019‑ 00716‑6

 18. Chiquette E, Oral EA, Garg A, Araujo‑Vilar D, Dhankhar P (2017) Estimating 
the prevalence of generalized and partial lipodystrophy: findings and 
challenges. Diabetes Metab Syndr Obes 10:375–383. https:// doi. org/ 10. 
2147/ DMSO. S1308 10

 19. Fujita Y, Yamashita T (2019) The effects of leptin on glial cells in neurologi‑
cal diseases. Front Neurosci 13:828. https:// doi. org/ 10. 3389/ fnins. 2019. 
00828

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1210/jc.2004-0395
https://doi.org/10.1016/j.mce.2009.08.018
https://doi.org/10.1016/j.mce.2009.08.018
https://doi.org/10.1038/s42255-019-0095-y
https://doi.org/10.1056/NEJMra025261
https://doi.org/10.3389/fendo.2021.803189
https://doi.org/10.1210/jc.2003-031868
https://doi.org/10.1210/jc.2003-031868
https://doi.org/10.4158/EP09154.RA
https://doi.org/10.4158/EP09154.RA
https://doi.org/10.1210/jc.2011-1159
https://doi.org/10.1210/jc.2011-1159
https://doi.org/10.1186/1477-7525-8-89
https://doi.org/10.1186/1477-7525-8-89
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM193282.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM193282.pdf
https://www.ema.europa.eu/en/regulatory-guidance-use-health-related-quality-life-hrql-measures-evaluation-medicinal-products
https://www.ema.europa.eu/en/regulatory-guidance-use-health-related-quality-life-hrql-measures-evaluation-medicinal-products
https://www.ema.europa.eu/en/regulatory-guidance-use-health-related-quality-life-hrql-measures-evaluation-medicinal-products
https://doi.org/10.1037/0033-295X.87.3.215
https://doi.org/10.1023/A:1020909529486
https://doi.org/10.1007/s40271-021-00511-5
https://doi.org/10.1007/s40271-021-00511-5
https://doi.org/10.1007/s40519-019-00716-6
https://doi.org/10.2147/DMSO.S130810
https://doi.org/10.2147/DMSO.S130810
https://doi.org/10.3389/fnins.2019.00828
https://doi.org/10.3389/fnins.2019.00828

	Qualitative interviews in patients with lipodystrophy to assess the patient experience: evaluation of hunger and other symptoms
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Patient recruitment
	Qualitative interviews
	Analysis

	Results
	Symptom and treatment effects: results of open-ended elicitation
	Description of condition
	Lipodystrophy-related symptoms
	Most bothersome symptoms of lipodystrophy
	Pain
	Increased hunger
	Fatigue

	Hunger-related symptoms
	Pain

	Impact of hunger-related symptoms
	The most difficult aspect of having lipodystrophy
	Cognitive debriefing interview

	Discussion
	Conclusions
	Acknowledgements
	References


