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Figure taken from (4).

To determine if individuals born by C-section exhibit differences in anxiety, depression,
cognitive function and stress responsiveness during young adulthood, when compared
to individuals born naturally.

Figure 1: The microbiota-gut-brain axis

Study Population: Baseline Mood and Self-Reported Stress Levels

* 40 Naturally born and 35 C-section delivered male participants aged 18-24 years
of age (see Table 1 for demographics)

A) Key Procedural Stages: da. State Anxiety b _ Pittsburgh Sleep Quality Index C. BeckDepression Inventory d . Percieved Stress Scale
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Stress Procedure:

*Trier Social Stress Test
(TSST; See Figure 3)
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Figure 4. a. Participants born by C-section scored significantly higher on state anxiety (t(71)= 2.25, p= 0.027);

Measu res. i ; and b. reported significantly poorer sleep quality during the prior month (t(68)= 3.17, p= 0.003) when compared
Psvchological: | Baseline Rest & Task Instructions — Recovery Perjod to participants born naturally. c. The difference in self-reported levels of depression between C-section and
sychological: t-30 minutes 15 t+30 t445 t+60 t+75

L n 33 natural born participants approached significance (t(67)= 1.86, p= 0.068); d. there was no difference in
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S'Fate Trait Anxiety mV.entorV : _ perceived stress levels between C-section when compared to healthy controls (t(70)= 0.71, p= 0.48); Data are
. Plttsburgh S|eep Quahty Index Figure 3. Procedural stages of the TSST & sampling schedule. expressed as mean= SEM.
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Paired Associates Learning Stop Signal Reaction Time Intra/Extra Dimensional Set Shift
PAL SST (IED)

Figure 5. There was no significant difference a. visuospatial memory performance on the Paired Associates
Learning (PAL) test (t(71)= 1.33, p= 0.19) b. reversal learning on the Intra/Extradimensional Set Shift Test (IED)
(t(71)= 0.75, p= 0.46); c. attentional set shifting on the Intra/Extradimensional Set Shift Test (IED) (t(71)= 1.01,
p= 0.32); d. or response inhibition on the Stop Signal Reaction Time (SSRT) test (t(71)= 1.25, p= 0.22). Data are
expressed as meanx SEM.

Self-Reported Mood & Stress Response to TSST

d. TSST Positive Affect b . TSST Negative Affect C. TSST Psychological Stress d TSST Psychologlcal Stress (AUCQg)
60-
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BMI 23.66 + 0.46 24.59 £ 0.61 0.219 Figure 6. a. The TSST significantly reduced positive affect (F(2,126)= 7.08, p= 0.001, hp2 = 0.101) and across all
Years of Education 16.03 + 0.22 15.83 + 0.19 0.503 time points, C-section participants reported lower positive affect in comparison to natural born participants
(F(1,63)=5.38, p< 0.001, h, 2 =0.08); b. negative affect increased in response to the TSST (F(1.79,112.51)= 60.21,
Units of Alcohol per 7.43% 6.59 10.53 +1.62 0.103 p< 0.001, h ? = 0.49) W|th no difference between groups; c. self-reported psychological stress increased in
P p
week response to the TSST (F(2,128)=69.17, p< 0.001, hp2 = 0.52), and across all time points, C-section participants

reported significantly higher levels of psychological stress (F(1,64)= 4.8, p= 0.03, hp2 = 0.07); d. area under

the curve with respect to ground (AUCg) analysis showed that psychological stress levels were higher in
C-section participants in comparison to controls throughout the experimental session (t(64)=2.3,

p=0.025). Data are expressed as meanx SEM.

Table 1: Comparisons between naturally born and C-section delivered participants on demographic
characteristics. Study participants were matched on the basis of age ,, years of education, body mass
index (BMI) and units of alcohol consumed per week. Data are expressed as meanx SEM.
Independent samples t-tests using IBM SPSS V20.0 were used to determine group differences.

Conclusions

* Our results suggest that individuals born by C-section exhibit a differential psychological response to stress, in addition to reporting higher state anxiety and poorer sleep quality.

 These results are a preliminary analysis of a larger study. Future analysis will aim to determine if there is a difference between individuals born by C-section when compared to those born
naturally, in the gut microbiota composition, and hypothalamic-pituitary-adrenal (HPA) axis, proinflammatory cytokine, lipopolysaccharide binding protein and zonulin response to the TSST.

* Given the significant rise in C-section births worldwide, the outcomes of this study may have significant public health and clinical implications. These data will also provide the first attempt to
translate preclinical findings, indicating the importance of the gut microbiota in programming brain development during early life, with adverse long-term neurodevelopmental consequences.
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