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2. Participants without co-morbidities
and normosmia, as defined by “Sniffin’ Sticks Test” and
threshold, discrimination and identification (TDI) score,
were included. In the acute study part, 10 h overnight-
fasted participants were exposed to the scent of D-
Limonene, lavender oil, or placebo (propylene glycol; all
Sigma Aldrich) for 15 min via a nasal clip in a randomized
order followed by a high-calorie, carbohydrate-rich mixed
meal test. Hunger and appetite ratings were assessed using
visual analogue scale (VAS) questionnaires. There was a
wash-out period of 1 week in between the study days. In

the chronic study part, participants were exposed to scent
of D-Limonene or placebo for 15 min before breakfast and
dinner for 6 weeks in a cross-over fashion with a wash-out
period of 2 weeks in between the different treatment peri-
ods and body weight as well as metabolic blood parameters
were assessed. Result 25 women and 13men with amedian
age of 37.5 [28.0: 48.0] years and a median BMI of 38.2
[36.2: 42.8] kg/m2 and normosmia as reflected by a TDI
score of 35.5 (33.3-36.8) were enrolled. Acute olfactory
stimulation with D-Limonene reduced hunger feeling
from preprandial VAS 2.72 ± 2.69 to postprandial VAS
1.95 ± 2.45 (p=0.049*), while no change was observed
upon olfactory lavender oil or placebo stimulation. In the
chronic phase, Hb1Ac levels increased during 6 weeks of
placebo treatment by 0.20 [-0.10:0.20] % (p=0.001**), which
was not observed upon D-Limonene treatment (0.00 [-0.20:
0.10] (p=0.980). In addition, fasting triglyceride plasma lev-
els were significantly reduced after 6-week olfactory stimu-
lation with D-Limonene by -0.10 [-0.43: 0.03] mmol/l
(p=0.004*), while no change was detected upon placebo
treatment (0.00 [-0.21: 0.11] mmol/l (p=0.688)).
Conclusion: Overall, our study revealed beneficial effects
of olfactory D-Limonene stimulation on hunger feeling
upon acute exposure as well as on systemic glucose and lip-
id metabolism upon repetitive, chronic exposure in subjects
with obesity.
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Background: Living with obesity negatively impacts a
person’s mental health and psychosocial function, leading
to impaired health-related quality of life (HRQoL).
Tirzepatide resulted in clinically sustained reductions in
body weight among participants with obesity in
SURMOUNT-1, a Phase 3 randomized clinical trial. To de-
termine the impact of tirzepatide treatment on mental
health and psychosocial function, changes in HRQoL were
assessed in SURMOUNT-1 using the Short Form 36 health
survey version 2 acute form (SF-36v2) and the Impact of
Weight on Quality of Life-Lite Clinical Trials Version
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(IWQOL-Lite-CT). Methods: A total of 2,539 participants
were included in the study (tirzepatide 5 mg, N=630; 10
mg, N=636; 15 mg, N=630; placebo, N=643). The SF-36v2
(36 items) and IWQOL-Lite-CT (20 items) were collected
at both baseline and endpoint of primary treatment period
(week 72 or early discontinuation, where last observation
was carried forward (LOCF)). The SF-36v2 assesses eight
domains of HRQoL including role-emotional and mental
health, and yields two additional summary scores, includ-
ing the Mental Component Summary (MCS) score. SF-
36v2 scores are norm-based with mean (SD) 50 (10).
IWQOL-Lite-CT assesses three primary composites, in-
cluding 13-item psychosocial composite score. IWQOL-
Lite-CT composite scores were transformed to a scale of 0
to 100. Higher scores of both SF-36v2 and IWQOL-Lite-
CT indicates better levels of health and psychosocial func-
tion. Estimated mean change from baseline to week 72 for
SF-36v2 (norm-based) and IWQOL-Lite-CT composite
(transformed) scores were analyzed using an analysis of co-
variance (ANCOVA) model. Results: Mean scores at base-
line for tirzepatide 5, 10, 15 mg doses and placebo for SF-
36v2 role-emotional were 50.7, 51.0, 50.5, and 50.8, respect-
ively, and for mental health were 53.4, 54.0, 53.4, and 53.4,
respectively. MeanMCS scores at baseline for tirzepatide 5,
10, 15 mg doses and placebo were 53.3, 53.8, 53.4, and 53.5,
respectively. Mean scores at baseline for tirzepatide 5, 10,
15 mg doses and placebo for IWQOL-Lite-CT psychosocial
composite score were 64.3, 62.1, 63.2, and 63.2, respective-
ly. All doses of tirzepatide showed significant improve-
ments at week 72 compared to placebo for both SF-36v2
and IWQOL-Lite-CT scores (p<0.05). Estimated mean
change from baseline to week 72 with tirzepatide 5, 10, 15
mg doses versus placebo were as follows: SF-36v2 role-emo-
tional scores, 1.7, 1.3, and 1.8, versus 0.3 (p<0.05); SF-36v2
mental health scores 0.8, 0.8, and 1.1, versus -0.2 (p<0.05);
SF-36v2 MCS scores were 0.7, 0.4, and 0.7 versus -0.5
(p<0.05); IWQOL-Lite-CT psychosocial scores 19.6, 22.1,
and 23.6 versus 11.0 (p<0.001). Conclusion: In
SURMOUNT-1, tirzepatide demonstrated statistically sig-
nificant improvements in patient-reported mental health
and psychosocial function as assessed by SF-36v2 and
IWQOL-Lite-CT, compared to placebo.
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2,
(p=0.051)]. Mean change in BMI was higher in SG than
NS (–11.5 ± 1.21 vs. 1.47 ± 0.58 kg/m2, p<0.0001). SG had
a within group decrease in mREE of 400.96 ± 69.49 kcal/d
(p<0.0001) and in eREE of 325.68 ± 34.73 kcal/d
(p<0.0001) over 2 years. While mREE and eREE decreased
in SG, both measures increased in NS over 2 years
(p<0.0001 for both). Changes in mREE/FFM, mREE/
TBW, and eREE/FFM over 2 years did not differ between
groups (p=0.14, 0.24 and 0.61 respectively) while eREE/
TBW increased in SG and decreased in NS (p< 0.0001).
Metabolic adaptation over 2 years did not differ between
groups (p=0.335). Ghrelin and insulin levels decreased
over 2 years following SG but PYY and GLP-1 did not
change significantly. Within SG, metabolic adaptation
was positively associated with 2-year change in FFM
(Spearman ρ= 0.57 p=0.009), but not with changes in gut
peptides over 2 years. Conclusion: Despite significant de-
creases in BMI after SG in youth, surgical and non-surgical
groups did not differ for changes in mREE/FFM and meta-
bolic adaptation over 2 years.
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