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Background

• Cytokines are proteins involved in the body's 
inflammation response to pathogen threats (Danzter, 2001)

• Long-term oral contraception use can increase 
generalized inflammation (Mongiovi et al., 2001)

• Sickness symptoms and more sick effects (injection-site 
soreness, fatigue, muscle aches, etc.) post flu-shot are 
found in participants with higher cytokine levels (Dantzer & 

Kelley, 2007; Christian et al., 2015)

Research Question

MacArthur Scale of Subjective Social Status (Goodman et al., 2001)

Perceived socioeconomic status | 10 items | 10-rung ladder scale
α = 0.73

Childhood Household Unpredictability (Mittal et al., 2015)

3 items | Likert scale
α = 0.74

Subjective Childhood SES (Griskevicius et al, 2011)

3 items | Likert scale
α = 0.80

Perceived Vulnerability to Disease (PVD) (Karakulak et al., 2023) 

Subscales: Infectibility & Germ Aversion | 15 items | Likert scale 
α = 0.83

Grit Scale (Duckworth et al., 2007)

Perceived perseverance of effort | 4 items | Likert scale 
α = 0.85

Mood & Feelings Questionnaire (Angold & Costello, 1987)

Perceived depressive symptoms | 15 items | Likert scale
α = 0.85

Sick Symptoms (Christian et al., 2015)

Subjective sick symptoms | 4 items | Likert scale, free response

Future Directions

Hypothesis

Is there a difference in post-flu shot cytokine levels and 
sick symptoms between naturally cycling women vs. 
women on hormonal birth control, and will phase of 

menstrual cycle influence inflammation levels?

Reward

As compensation for participating in this study, participants were given 
the choice of a $10 Amazon or Starbucks gift card.

Blood Spot Collection

Using a Mckesson Push Button Lancets, a blood 
sample was collected from the participants and 

put on a Whatman 903 protein saver card. These 
samples were assayed with Mesoscale Discovery 
V-PLEX assay, looking for IL-1β, IL-6, and TNF-

⍺.

Measures 

Students completed a Qualtrics Survey 24 hours after receiving the flu 
shot. They were asked about their sick symptoms, contraceptive use, 

hormonal birth control (past and present), menstrual cycle phase, 
socioeconomic standing,  childhood and adult life predictability, 

perceived vulnerability to disease, demographics, grit, and lastly their 
mood/feelings. 

Recruitment

At TCU flu shot clinic, women participants were recruited to participate 

in our study. They were asked to come in 24 hours later, abstaining from 

heavy exercise, certain medications (antihistamines, pain relievers, etc.), 

and food and drinks for the last 8 hours. About 70 participants were 

recruited, 46 participated the next day, and we ran data from 26 

participants who had viable blood samples. 

Cross-sectional, small sample size (recruitment flow, 
attrition, exclusion criteria), biased sample (PWI, WEIRD, 
college students), forward counting

• Study 2 will be conducted in Fall 2026
• TCU Flu Shot Clinic + community clinics
• Improved sampling flow

Measures

Procedure Pilot Correlations

Limitations
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