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Abstract

Context and objective: Patients with acromegaly have persistent complaints despite long-term biochemical control. Drawings
can be used to assess patients’ perceptions about their disease. We aimed to explore the utility of the drawing test and

its relation to illness perceptions and quality of life (QoL) in patients after long-term remission of acromegaly.

Design: A cross-sectional study was conducted to evaluate the utility of the drawing test.

Methods: A total of 50 patients after long-term remission (mean +s.e.m., 16 + 1.2 years) of acromegaly were included in this
study. Patients completed the drawing test (two retrospective drawings of their body perception before acromegaly and
during the active phase of acromegaly, and one drawing on the current condition after long-term remission), Iliness
Perception Questionnaire-Revised, Physical Symptom Checklist, EuroQoL-5D, and AcroQolL.

Results: Patients perceived a dramatic change in body size during the active state of the disease compared with the healthy
state before the awareness of acromegaly. Patients reported that their body did not completely return to the original
proportions after long-term remission. In addition, larger drawings indicated more negative consequences (P<0.05),

a higher score on emotional representations (P<0.05), and more perceived symptoms that were attributed to

acromegaly (P<0.01). Larger drawings also indicated more impaired QoL, especially disease-specific QoL (all P<0.05).
Conclusion: There are strong correlations among the drawing test, illness perceptions, and QoL. The drawing test appears
to be a novel and relatively easy tool to assess the perception of patients after long-term remission of acromegaly.

The assessment of drawings may enable health care providers to appreciate the perceptions of patients with long-term
remission of acromegaly, and enable discussion of symptoms and remission.
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Introduction

Acromegaly is a rare condition that is associated with
typical signs and symptoms caused by an excess of both
growth hormone (GH) and insulin-like growth factor 1
(IGF1). Even after successful treatment, many of the
systemic changes caused by GH and IGF1 are not
completely reversed (1). In addition, impaired quality of
life (QoL) has been reported despite long-term cure (2).

Impaired QoL may originate from persisting limitations
due to previous excessive GH and IGF1 overexposure, but
could also be due to psychological impairments. Our
research group has recently explored illness perceptions as
a possible contributor to this observed impaired QoL.
Indeed, patients in long-term remission of acromegaly
reported negative illness perceptions and ineffective
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coping strategies, and those negative illness perceptions
were associated with impaired QoL (3, 4). These findings
were in agreement with the common sense model (CSM)
of self-regulation (5). Specifically, the CSM explains as to
how patients generate cognitive representations of their
illness and emotional reactions to their illness by
integrating internal and external stimulus information
with their pre-existing illness theory (6). Leventhal et al. (5)
states that patients cluster their cognitive representations
or ideas about the illness around five components:
i) identity: the label that is used by the individual to
describe the condition and the associated symptoms;
ii) cause: ideas about the cause of the condition;
iii) timeline: expectations about the likely duration of the
condition; iv) consequences: the physical, psychological,
and social consequences of the condition; and v) cure/con-
trol: the extent to which the condition is amenable to cure
and/or control. These components form the illness
representations, which determine the coping procedures
of the patient (7). Ultimately, both illness perceptions and
coping strategies inform and predict outcome, such as QoL.

The drawing test is a novel and easy method to assess
the perceptions that patients have about their disease. In
the drawing test, patients are asked to draw their body
during the various stages of their condition retrospectively:
i) before disease, ii) during the active state of disease, and
iii) currently after treatment. It is presumed that drawings
can illustrate patients’ notions in a more uncensored,
concrete, and specific way than words (i.e., questionnaires
or structured interviews) (8, 9). Furthermore, it is believed
that drawings can play an important role in identifying
idiosyncratic beliefs that are crucial for medication
adherence, self-management behavior, and QoL (10).

The drawing test has successfully been used in patients
after long-term remission of Cushing’s syndrome (11), and
other chronic conditions such as myocardial infarction
(10), heart failure (9), headache (12), postpartum hemor-
rhage (13), vestibular schwannoma (14), and systemic
lupus erythematosus (15). Drawings appeared to reflect a
new dimension of the psychological impact of long-term
remission of Cushing’s syndrome. Drawings and scores on
an Illness Perception Questionnaire (IPQ) showed mar-
ginal correlations (11). The other studies using the
drawing test in non-endocrine conditions showed that
drawings illustrate the functional and psychological status
of the patient.

There are no previous studies that utilized the drawing
test in patients after long-term remission of acromegaly.
Therefore, the aim of this study was to explore the utility
of the drawing test in patients after long-term remission of

acromegaly. Based on the results in our previous study
in Cushing’s syndrome, we hypothesized that drawings
might reflect a new dimension of the psychological impact
of long-term remission of acromegaly.

Patients and methods
Design

We performed a cross-sectional study in which patients in
long-term remission after treatment of acromegaly were
invited to draw three images of their body (see below).
Inclusion criteria were age >18 years and prolonged
remission of acromegaly (i.e., >1 year). The protocol was
approved by the Institutional Medical Ethics Committee
of the Leiden University Medical Center.

Patients

We performed a clinical chart review of 156 patients with
acromegaly. All patients were in biochemical remission at
the time of the current study for at least 1 year. We invited
these patients to participate in the current study. Of them,
75 patients (48%) refused to participate for several reasons
including lack of time, old age, and/or debilitating disease.
Although 81 patients (52%) completed the questionnaires,
only 50 patients (32%) made drawings in addition to
completion of the questionnaires. Therefore, 50 patients
were included in the current study.

The diagnosis of acromegaly had been established by
clinical signs and symptoms and by biochemical tests,
including insufficient suppression of GH during glucose
tolerance test and increased IGF1 levels for age. Bio-
chemical control of acromegaly was defined by normal
serum IGF1 levels for age and serum GH levels below
1.9 pg/l for all patients and, in patients without somato-
statin analog treatment, also by normal suppression of GH
levels (<0.38 pg/l) during the glucose tolerance test (16).
Remission was confirmed by repeating these tests at yearly
intervals. Pituitary function was monitored and pituitary
hormone replacement was prescribed dependent on the
results of the yearly evaluation of pituitary functions.
Hydrocortisone was prescribed (20 mg/day divided into
two to three dosages) in case of corticotrope insufficiency,
documented by the insulin tolerance test (ITT) or
corticotropin-releasing hormone test. Evaluation of
GH deficiency was performed by ITT or GH-releasing
hormone-arginine test, only in patients under the age of
70 years and only after at least 2 years of remission.

Somatotrope insufficiency was treated by rhGH
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replacement, aiming at IGF1 concentrations in the normal
range for age. Patients were treated with rhGH from 2005
onwards during a controlled trial of rthGH replacement
(17). In addition, free thyroxine and, in male patients,
testosterone levels were assessed. If results were below the
lower limit of the respective reference ranges, substitution
with levothyroxine and/or testosterone was prescribed.
In the case of amenorrhea and low estradiol levels
in premenopausal women, estrogen replacement was
provided.

Methods

Patients were asked to make three drawings and complete
questionnaires on QoL and illness perceptions at home
and return these in a prepaid envelope.

Drawing test » Patients were given three sheets of paper
that included the following instructions: ‘please draw a
picture of what you think your body looked like before you
developed acromegaly (drawing 1), a picture of what you
think your body looked like when acromegaly was
diagnosed, before treatment (drawing 2), and another
picture of what you think your body looks like currently,
after treatment for acromegaly (drawing 3). We are not
interested in your drawing ability — a simple sketch is fine.
We are interested in what you think has happened to your
body. Could you describe what you drew at the bottom of
each drawing?’.

IPQ-Revised » The IPQ-Revised (IPQ-R) (18) was used to
measure current cognitive and emotional perceptions
about acromegaly. This questionnaire was developed to
assess the components of the illness representation of
Leventhal’s self-regulatory model and has been used to
study illness perceptions in chronic conditions. Recently,
we have reported IPQ-R data in the same cohort of patients
after long-term remission of acromegaly, and a detailed
description of the questionnaire can be found in
Tiemensma et al. (4).

In short, the IPQ-R is divided into three sections. The
first part consists of the illness identity dimension, with a
list of 14 commonly occurring symptoms. Patients are
asked to rate whether or not they experienced the
symptoms, and if they believe the symptom to be related
to acromegaly (yes/no). The summed yes-rated items of
the disease-related symptoms are used in the analysis. The
second part of the questionnaire, assessing illness percep-
tion dimensions, consists of 38 statements concerning
views on the illness, scored on a five-point Likert scale
(from strongly disagree to strongly agree). The questions

are transformed to seven dimensions: i) timeline acute/
chronic: beliefs about the chronic nature of the condition;
ii) timeline cyclical: beliefs regarding the cyclical nature of
the condition; iii) consequences: negative consequences
of the disease; iv) emotional representations: negative
beliefs about how the illness affects one’s emotional well-
being; v) personal control: perceived personal controll-
ability of the disease; vi) treatment control: perceived
treatment controllability of the disease; and vii) illness
coherence: personal understanding of the disease.
A higher score indicates a stronger belief in that particular
dimension. The third and final part of the questionnaire
entails causal attributions. However, this section was not
used in this study.

QoL questionnaires » Physical Symptom Checklist » This is
a checklist of 55 physical symptoms that are mentioned in
the DSM-III classification (19). The symptoms cover most
organ systems. There are 11 general/neurological items,
ten autonomic items, eight musculoskeletal/pain items,
13 gastrointestinal items, five genital items, and four items
about feeling hot/cold. The presence of symptoms is rated
on a severity scale from O to 3. We excluded the sex-
specific items (n=4) from the analyses to rule out bias by
sex. The total symptom score ranges from O to 153.
A higher score indicates more (severe) physical symptoms
in the preceding week (20).

EuroQoL-5D » This QoL questionnaire assesses the current
health status reflected in five health dimensions: mobility,
self-care, usual activities, pain/discomfort, and anxiety/
depression. Scores are expressed on a one to three scale per
dimension, with a higher score indicating a worse QoL.
The questionnaire also includes a visual analog scale
(VAS), which comprises a standard vertical 20 cm scale
(similar to a thermometer) for recording an individual’s
rating for their current health-related QoL state (21). The
VAS score ranges from O to 100, with higher scores
indicating a better QoL.

AcroQoL » This is a disease-specific QoL questionnaire
designed to assess QoL in acromegaly (22). The AcroQoL
consists of 22 questions on a five-point Likert scale. The
response choices are divided into frequency of occurrence
(ranging from ‘always’ to ‘never’) and degree of agreement
with the items (ranging from ‘completely agree’ to
‘completely disagree’). The total score ranges from O to
100, with a lower score indicating a greater impact on
health-related QoL. Furthermore, three subscales can be
calculated: physical complaints (score ranges from 0 to 100),
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Table 1 Clinical characteristics. Data are expressed as mean
(s.0.) or n (%) unless otherwise stated.

Patients in remission
of acromegaly (n=50)

32/18

59.28 (11.9)

Low: 10 (20%)
Medium: 16 (32%)
High: 24 (48%)

Sex (male/female)
Age (years)
Education level, n (%)

Transsphenoidal surgery, n (%) 46 (92%)
Somatostatin analog therapy, n (%) 11 (22%)
Pegvisomant therapy, n (%) 5 (10%)
Dopamine agonist therapy, n (%) 4 (8%)
Postoperative radiotherapy, n (%) 13 (26%)
Duration of follow-up (years) 15.8 (8.5)

Any axis: 19 (38%)
GH: 8 (16%)
ACTH: 13 (26%)
LH/FSH: 10 (20%)
TSH: 12 (24%)
ADH: 1 (2%)

Hypopituitarism, n (%)

appearance issues (score ranges from O to 100), and personal
relation issues (score ranges from O to 100). A lower score on
the subscales indicates a greater impact on QoL.

Statistical analysis

The drawings were scanned and imported into the freely
available NIH Image] Software (23). The outside par-
ameters of the drawing, head, right hand, and right foot
were traced and computed. In addition, two independent
observers scored the symptoms shown in the drawings.
Subsequently, « scores were calculated for each symptom.
When the k was <0.7, consensus was reached between the
raters by reanalyzing the drawings together.

Data were analyzed using PASW Statistics version
17.0.2 (SPSS, Inc.). All data are expressed as mean +s.D.s,
unless stated otherwise. The primary analysis comprised
the association between the drawings and QoL and illness
perceptions using Pearson’s correlation coefficients. Only
drawing 3 (current state) and the delta of drawing 3 vs
drawing 2 (i.e., the perceived change) were used when
analyzing possible associations between the drawings and
various questionnaires.

To check the normality of the data, the Kolmogorov-
Smirnov test was used in addition to histograms and box
plots. Extreme outliers were removed from the dataset
based on the box plots. Spearman’s p correlation coeffi-
cient was used for data that were not normally distributed.
x*> was used in case of categorical data. In addition, deltas

were calculated based on the percentage of increase or
decrease with the formula (((last measurement/first
measurement) — 1) X 100).

In view of the exploratory nature of this investigation,
adjustment of the level of significance for multiple testing
was not performed and the level of significance was set at
P<0.05.

Results
Sociodemographic and clinical characteristics

The sociodemographic and clinical characteristics are
given in Table 1. At the time of the current study, all
patients were in long-term biochemical remission, with a
follow-up duration of 15.8 £8.5 years (range 2-35 years).

Size and characteristics of drawings

Both Tables 2 and 3 list the drawing characteristics. Table 2
shows the size of drawings in pixels. Figure 1 shows the
relative changes in size between the drawings. The
baseline in this figure is drawing 1 (at 0%). Drawing 2
(active state) was significantly higher and wider than
drawing 1 (healthy state before disease). The head, hand,
and foot in drawing 2 were all significantly wider than
those in drawing 1. In addition, drawing 3 (current state)
showed a wider head, hand, and foot compared with
drawing 1 (healthy state), and was wider and higher in
general compared with drawing 1. Finally, the size of the
head and hand in drawing 2 (active state) was significantly
wider than the drawn head and hand in drawing 3 (current
state). Figure 2 shows examples of the drawings made by
patients in long-term remission after acromegaly.

Table 3 lists the symptoms that were observed in the
drawings. A large portion of the patients drew their whole
body in all drawings. It should be noted that 10 (20%)
patients did not draw drawing 3; most of those patients

Table 2 Drawing characteristics: size of drawings in pixels.
Data are expressed as mean (s.p.).

Drawing 1 Drawing 2 Drawing 3
Height of 1796.92 (599.9) 2068.23 (835.5) 1876.87 (635.5)
drawing
Width of 1095.02 (501.3) 1568.06 (831.6) 1295.85 (563.4)
drawing

Head (width)
Hand (width)
Foot (width)

341.36 (167.1)
124.39 (61.3)
198.61 (88.4)

435.05 (200.7)
233.80 (108.8)
303.15 (152.8)

375.17 (164.2)
170.06 (82.6)
249.34 (111.7)
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Table 3 Drawing characteristics: symptoms. Data are expressed as percentage of sample.

Drawing 1

Drawing 2 Drawing 3

What was drawn Whole body: 80.0

Whole body: 70.0 Whole body: 64.0

Head only: 8.0 Head only: 6.0 Head only: 2.0
Loose parts: 8.0 Loose parts: 14.0 Loose parts: 10.0
Other: 2.0 Other: 6.0 Other: 4.0
Writing only: 2.0 Writing only: 4.0 Writing only: 20.0
Emotion
Negative 0.0 8.3 5.0
Positive 32.7 16.7 30.0
Pain 0.0 2.1 2.5
Body parts were drawn bigger/hoarser compared with D1
Head in general NA 66.7 47.5
Lips NA 20.8 10.0
Nose NA 41.7 20.0
Chin NA 56.4 325
Ears NA 16.7 2.5
Forehead NA 271 2.5
Tongue NA 2.1 0.0
Hands NA 68.8 57.5
Feet NA 52.1 50.0
Whole body NA 68.8 57.5

NA, not applicable.

(n=7, 70%) wrote a note saying that the researchers
should look at drawing 2 (i.e., no change), two patients
(20%) wrote a note saying that the researchers should look
at drawing 1, and one patient (10%) left drawing 3 blank
without explanation.

Furthermore, there was no negative emotion present
in drawing 1, whereas some patients drew negative
emotions in drawings 2 and 3. The opposite was true for
positive emotion: positive emotion was present in drawing 1
and to a much lesser extent in drawing 2. Drawing 3
showed comparable numbers of positive emotion.
Multiple body parts were drawn bigger or hoarser in
drawings 2 and 3 compared with drawing 1. Specifically,
over 20% of all patients drew bigger lips, nose, chin,
forehead, hands and feet, and a bigger head and body in
general in drawing 2 compared with drawing 1. A smaller
percentage of patients also drew enlarged ears and tongue
in drawing 2. In drawing 3, over 20% of all patients drew
enlarged nose, chin, hands and feet, and a bigger head and
body in general compared with drawing 1. A smaller
percentage of patients also drew larger lips, ears, and
forehead in drawing 3 compared with drawing 1.

The symptoms that were drawn showed the same
pattern as the size of the drawings: both drawing 2 (active
state) and drawing 3 (current state) are bigger and show
more symptoms of acromegaly compared with drawing 1
(healthy state), with drawing 2 being more affected than
drawing 3.

Association between drawings and illness perceptions

Patients’ scores on the IPQ-R are given in Table 4. Illness
identity was positively associated with the width of
drawing 3 (R=0.607, P<0.01) as well as with the width
of the hand in drawing 3 (R=0.510, P<0.01), meaning
that wider drawings and larger hands are associated with
more perceived symptoms that are attributed to acrome-
galy. Cyclical timeline was positively correlated with the
width of drawing 3 (R=0.449, P<0.01), indicating that
a wider drawing is related to a cyclical timeline of

|I Drawing 1 (healthy state) B Drawing 2 (active state) 0 Drawing 3 (current state) |

*k

*k Kk

[ —

*k

100 1

**P<0.01
804 *P<0.05 "o

— [

Height Width Head (width) Hand (width) Foot (width)

Percentage above baseline (drawing 1)

Figure 1
Changes in size of the drawings (drawing 1: baseline, 0%).
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acromegaly. Perceived negative consequences of acrome-
galy were positively associated with the height and width
of drawing 3 (R=0.377, P<0.05 and R=0.479, P<0.01
respectively), as well as with the width of the head
(R=0.390, P<0.05) and hand (R=0.392, P<0.05) in
drawing 3. This indicates that larger drawings (as well as
larger body parts in those drawings) are associated with
more negative consequences. Furthermore, emotional
representations were positively correlated with the width
of the head and hand in drawing 3 (R=0.342, P<0.05 and
R=0.366, P<0.05 respectively). This means that a wider
hand and head are associated with stronger emotional
representations.

Association between drawings and QoL

The scores on the QoL questionnaires are listed in Table 4.
The Physical Symptom Checklist (PSC) was positively
associated with the width of drawing 3 (R=0.400,
P<0.05), indicating that a wider drawing is associated
with a higher score on this checklist. The dimensions of
the EuroQoL-5D (EQ-5D) were not associated with the size
of the drawings, but the EQ-5D VAS was. Specifically, the

EQ-5D VAS was negatively correlated with the width of
drawing 3 (R=—0.350, P<0.05) and the difference in
head width between drawings 2 and 3 (R=-0.387,
P<0.05). This indicated that a wider drawing as well as a
larger difference in head width between drawings 2 and 3
worse QoL as measured with the EQ-5D VAS. Finally, the
total score on the AcroQoL was negatively correlated with
the height of drawing 3 (R=-0.693, P<0.01). This
indicates that a taller drawing is related to worse QoL as
measured with the AcroQoL. All three subscales of the
AcroQoL were also negatively correlated with the height of
drawing 3 (physical complaints: R=—0.440, P<0.05;
appearance issues: R=—0.575, P<0.01; and personal
relations issues: R=—0.481, P<0.05), indicating that a
taller drawing is related to worse QoL. Furthermore,
the physical complaints subscale of the AcroQoL was
negatively correlated with the hand width in drawing 3
(R=—-0.433, P<0.05). This indicated that a wider hand
was related to more physical complaints. The AcroQoL
subscale appearance issues was correlated with both
the difference in head width between drawings 2 and 3
(R=0.466, P<0.05) and the difference in foot width
between drawings 2 and 3 (R=0.482, P<0.05).

Figure 2

Examples of drawings (1, healthy state; 2, during the active
state; and 3, currently, after disease). (A1) Until | was about 40:
tall, very slender (length 1.98 m and weight 84 kg). Slender
hands and fingers. Flexible and sporty. Mobile, happy,
estimated to be at least 10 years younger than my actual age.
(A2) Same length, heavy for me (30 kg heavier without eating
extra). Hands bigger, rings do not fit anymore, deformed joints
in hands. Often tired. (A3) Little change after starting somatu-
line injections. Weight decreased 7 kg with a lot of effort. Hands
deforming further. (B1) Normal, slender. (B2) Big, swollen. (B3)
Heavier and more swollen than ‘normal’, but proportions are
‘normal’, solid. Bones hoarser, body hoarser. (C1) Normal. (C2)
Hands, feet, and nose bigger. (C3) Hands, feet, and nose shrunk
somewhat. (D1) | used to have a long, slender face, small nose,
and small ears (not un-pretty). My hands and feet were slender.
Clothing size was 36/38. (D2) My nose and ears grew, and my
face became wider. My hands and feet were also bigger and
heavier. | appeared to have grown 3 cm after measuring.
Clothing size was 42. Wrinkles in my forehead and a weird facial
expression. (D3) Not much has changed. My hands and feet are
still hoarse and big. | am also getting fatter. My face is still wide.
I rarely look in the mirror. | avoid pictures, because | look
hideous in those. (E1) Slender young man. (E2) Puffy, tired, and

big hands. (E3) Somewhat older, slimmer, and more muscular.
(F1) Seventy-one kilograms; shoe size 44; collar size 39; slender
fingers (played the piano); and a lot of energy. (F2) Eighty-six
kilograms; shoe size 46; collar size 43; big stiff fingers
(‘rheumatic’); hair on inside lower arm, on toes, and on chest;
snoring; big tongue + lips: talking was difficult; and energy. (F3)
Eighty-three kilograms; shoe size 46; collar size 41; big fingers;
less hair; do not snore anymore; normal mouth, can speak
normally again, but my teeth are completely ruined!; less
energy; older skin, prone to eczema; and still look masculine!
(positive). (G1) My body was tall and slender. The size of my
upper body was bigger compared to my lower body. This was
apparent when buying clothes. (G2) My body grew taller, wider
and my face became hoarser. Big hands and feet. Deformed jaw
(teeth). Bigger lower lip. (G3) After the growing process was
stopped, my face looked like it used to. My lower lip stayed
bigger. My hands shrank somewhat. My feet are still the same
size as right after diagnosis. (H1) | was always slender/skinny.

I was 1.70 m and weighted about 55 kg. (H2) Slender, but very
muscular. Especially considering resistance exercise: | did not do
that often. (H3) Less muscular. Gained weight. | weigh almost
70 kg. | eat little and healthy. Exercise regularly.

www.eje-online.org


www.eje-online.org

European Journal of Endocrinology

m J Tiemensma and others Drawings in acromegaly 172:5 591

Table 4
expressed as mean (s.D.).

Scores on questionnaires: IPQ-R and QolL. Data are

Patients in remission of
acromegaly (n=49)

IPQ-R
lliness identity 2.54 (2.4)
Timeline (acute/chronic) 22.08 (6.2)
Timeline (cyclical) 10.24 (4.1)
Consequences 17.53 (5.6)
Emotional representations 12.94 (3.8)
Personal control 18.12 (4.4)
Treatment control 18.00 (3.5)
lliness coherence 17.44 (2.7)
Physical Symptom Checklist®
Total score 29.83 (19.7)
EQ-5D?
Mobility 1.44 (0.5)
Self-care 1.00 (0.0)
Activity 1.54 (0.6)
Pain 1.85 (0.6)
Anxiety 1.41 (0.7)
VAS 68.09 (16.2)
AcroQol?
Total score 65.66 (14.8)
Physical complaints 61.43 (20.7)
Appearance issues 54.34 (20.5)
Personal relation issues 78.48 (13.5)

2n=46.

This indicates that a smaller difference in head and foot
size between drawings 2 and 3 is related to a worse score on
appearance issues.

Discussion

This cross-sectional explorative study demonstrates that
assessment of drawings made by patients in long-term
biochemical remission after acromegaly is a valuable tool.
Patients’ drawings reflected the perceived course of
acromegaly. Specifically, the first drawing (healthy state
before disease) was considered ‘normal’ without pain or
negative emotions and without visible acromegalic
symptoms. Both drawing 2 (active state of acromegaly)
and drawing 3 (current state after treatment) showed a
dramatic increase in size compared with drawing 1, and a
dramatic increase in the number of symptoms related to
acromegaly (e.g., enlarged facial features). Furthermore,
the drawings showed that patients still perceive symptoms
related to acromegaly even though all patients were in
long-term biochemical remission. These findings are in
agreement with earlier studies that showed that the size of
a drawing increases as the salience of the object to the
individual increases (8, 24). Furthermore, these findings
also show that patients perceive a change in body size and

amount of symptoms during and after the disease, which
do not return to the original body size before disease. This
same pattern was also reflected in their psychopathology,
illness perceptions, and QoL (2, 4, 25, 26). There were
some interesting associations between the drawings and
questionnaires measuring illness perceptions and QoL.
Larger drawings were associated with more affected illness
perceptions (i.e., more perceived symptoms, more cyclical
timeline, more negative consequences, and stronger
emotional representations). In addition, there were some
associations between drawings and QoL. Larger drawings
were associated with more impaired QoL as measured
with the PSC, EQ-5D, and AcroQoL. As expected, a
worse score on the appearance issues subscale of the
disease-specific AcroQoL questionnaire seemed to be
associated with larger drawings in general, and smaller
differences between drawing 2 (active state) and drawing 3
(current state).

The results of the current study are in agreement with
our earlier study assessing the same drawing test in
patients in remission of Cushing’s syndrome (11). Speci-
fically, in this earlier study, our research group described a
few associations between the drawing test and illness
perceptions, but almost no associations between drawings
and QoL. We concluded that drawings might be assessing
anew dimension. Based on the results of this study, we can
extend that conclusion although we did find more
associations between the drawings and various question-
naires. Nonetheless, we still postulate that it might be
useful to add the drawing test to disease-specific QoL
questionnaires, such as the AcroQoL and CushingQoL
(11, 22). Drawings add more information about the
perception of the patient and can function as a starting
point in providing patients with necessary information.
This might be helpful in the context of patient empower-
ment, self-management behavior, adherence, and QoL in
general (11). Furthermore, drawings will give the patient
the opportunity to discuss their perception with the
treating physician in a fast and easy manner. Future
research might consider looking longitudinally at how
patients’ perceptions are changing over time and how this
isrelated to changes in the disease state. We postulate that
the drawings will be useful during every stage of
acromegaly. It might be valuable to have patients draw
themselves and possibly their expectations during the
active state of acromegaly, using a longitudinal design.
Later, after successful treatment, these ‘expectation
drawings’ could be compared with a current drawing in
order to stimulate and facilitate optimal dialog between
the patient and the endocrinologist.
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This is the first study exploring the utility of the
drawing test in patients in long-term remission of
acromegaly. There is one earlier study that explored
body image in patients with acromegaly. However, self-
perception of body was assessed only by a questionnaire
(i.e., the Turkish version of the Multidimensional Body-
Self Relations Questionnaire), and it was unclear if patients
were in (long-term) remission of acromegaly (27). There-
fore, those results cannot be compared with the results of
the current study.

A possible limitation of this study is the fact that only
52% of the initially invited patients participated. We
cannot exclude the possibility that the most or least
distressed patients were more likely to participate, which
might skew the results. However, this is an explorative
study aiming to investigate the utility of the drawing test
in patients after long-term remission of acromegaly. We
believe that the present results give a good first overview of
how patients perceive acromegaly using drawings.

Another possible limitation is that we cannot be sure
that drawing ability does not play a role in the
interpretation of test results. However, the drawings of
every participant were only compared with their own
drawings (i.e., within-subject design). Furthermore, only
basic characteristics of the drawings were scored (e.g.,
emotion: ‘smiley face’ or a ‘sad face’). We feel that we did
not incorporate any measures that heavily depended on
drawing ability. A future study might want to look into the
possible role of drawing ability. Furthermore, the psycho-
logical status or mood of the patient could have influenced
the drawings. This has not been studied empirically, and
future studies in larger cohorts might explore the possible
association among mood, fatigue, or depression and the
characteristics of the drawings.

The fact that the current cross-sectional study does
not have a prospective design cannot be viewed as a
limitation per se. We were interested in the retrospective
and current perception of patients, regardless of bias in
memory retrieval. The drawings represent the self-percep-
tions of patients before, during, and after cure of
acromegaly. We were interested in the perception of the
patient at one time point (after long-term remission) and
the retrospective drawings reflect their current perception.
In real (medical) life, patients respond to an illness, its
symptoms, and its treatments by creating an image of the
illness and its treatment. This image is based on
information from both internal and external sources.
The image patients create usually differs from the image
the medical professional sketches. While we acknowledge
that medical professionals may respond with amazement

when researchers ask patients to report their cognitive and
emotional representations of an illness, and accepting
their reports at face value, theoretical and empirical works
justify examining these representations. Specifically,
illness representations drive coping, self-management,
and, therefore, outcome (28).

In summary, the drawing test appears to be a novel
and relatively simple tool to assess the perception of
patients after long-term biochemical remission of acro-
megaly. Patients perceived a dramatic change in body size
during the active state of the disease compared with the
healthy state before acromegaly. Patients reported that
their body did not completely return to the original
proportions in the healthy state after long-term bio-
chemical control of acromegaly. In addition, there were
strong correlations between the size of the drawings and
illness perceptions, with larger drawings being associated
with more negative illness perceptions. The association
between the drawing test and QoL was less apparent. The
assessment of drawings can enable clinicians to under-
stand patients’ point of view and help them discuss the
symptoms and consequences patients draw as well as the
emotions portrayed. Furthermore, drawings might enable
patients to talk about treatment and how remission affects
the body.
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