Supplementary Information: Effects of menstrual cycle phase on interoception: A daily experience sampling study across two cycles

[bookmark: _wyvcz881zo54]Questionnaire & Task List: Menstrual Cycle App study
Questionnaires at Enrolment:
These demographic questions and standardised questionnaires are completed when participants sign up for the study, following the screening survey and consent form. Participants also complete the stable/baseline questionnaires section at the end of the study.
Demographic and baseline questions
1. How would you describe your gender identity?
2. What is your ethnicity?  
3. Think of a ladder which shows where people stand in the United Kingdom (or the EU country where you are based). 
 
At the top of the ladder are the people who are the best off, those who have the most money, most education, and best jobs. At the bottom are the people who are the worst off, those who have the least money, least education, worst jobs, or no job.  
 
Imagine the sliding scale below depicts this ladder (0 = worst off, least money, least education and 100 = best off, most money, most education). 
 
4.  To the best of your knowledge... 
a) When you last had your blood pressure checked e.g. at your doctors, you were told that your blood pressure was…
b) What is your weight? Please answer in metrics (feet and inches) OR imperial (kg).If you don't know or prefer not to say, please leave this question unanswered.
c) What is your height? Please enter in imperial (feet and inches) OR metric (cm). If you don't know or prefer not to say, please leave this question unanswered.
d) Do you take regular prescribed medication for any health condition?

5. Have you previously been pregnant?
If yes is selected,  
a) Have you ever been diagnosed with peri- or post-natal depression, postnatal anxiety or another condition during a pregnancy or immediately following a pregnancy? Please select all that apply
If ‘Perinatal/postnatal depression, Perinatal/postnatal anxiety, Other (please specify)’ is selected,
i. How old were you when you were diagnosed with this mental health condition/s?

If yes is selected for Q5,
b) Would you describe a/any previous birth as traumatic?
c) Did you sustain any physical injury during childbirth?
If yes to c) is selected,  
i. Have these injuries now resolved?

6. The following questions help us understand the characteristics of our sample. If you prefer not to answer, you can indicate this by selecting 'Prefer not to say'. 
a) What is your average income (before tax)?
b) What is your highest level of education?
c) Please select the option that best reflects your current relationship status
d) Do you currently smoke?
e) Do you currently/have you ever taken illegal drugs?


Response labels & Response codes
1) Man; Woman; Non-binary, Genderfluid; Other (please specify) (1, 2, 3, 4, 5) 
2) Asian/British Asian i.e., Indian, Pakistani, Bangladeshi, Chinese Japanese, Other Asian background. Arab/British Arab. Black/Black British/Caribbean/African. Mixed ethnicity or multiple ethnic groups. White British/Welsh/Irish/Northern Irish/Scottish. White European i.e., Polish, Czech, French etc. Another ethnic group (please specify). Prefer not to say (1, 2, 3, 4, 5, 6, 7, 8)
3) Use the sliding scale to rate where you think you stand on the ladder at this time in your life, relative to other people in the United Kingdom. (0 = worst off, least money, least education and 100 = best off, most money, most education).
4) 
a. High; Medium/normal; Low; I'm not sure (1, 2, 3, 4)
b. Enter your weight (stone/ pounds or kg) 
c. Enter your height (feet/ inches or cm) 
d. If yes, please report here. If no, you can leave this blank.
5) Yes; No (1, 2)
a. Perinatal/postnatal depression; Perinatal/postnatal anxiety; Other (please specify); No, none of the above; prefer not to say (1, 2, 3, 4, 5, 6)
i. Please enter in years and approximate months 
b. Yes; No (1, 2)
c. Yes; No (1, 2)
i. Yes they have now resolved; No, I still have ongoing complications from my birth (1, 2)	

6) 
a) £0-£18,000; £18,001 - £30,000; £31,001 - £51,000; £52,001 - £100,000; £100,00 or more; I'm not sure; Prefer not to say (1, 2, 3, 4, 5, 6, 7)
b) No formal qualifications; School; University Degree; Postgraduate degree/ professional qualification; Prefer not to say (1, 2, 3, 4, 5)
c) Single; In a relationship (not living together); In a relationship (living with partner); Engaged; Married/ Civil partnership; Separated; Divorced; Widowed; Other; Prefer not to say (1, 2, 3, 4, 5, 6, 7, 8, 9, 10)
d) Yes; no; prefer not to say (1, 2, 3)
e) Yes; no; prefer not to say (1, 2, 3)



Stable baseline questionnaires
These questionnaires are completed at enrolment and at the end of the study.
· Toronto Alexithymia Scale (TAS-20) (Bagby et al., 1994)
· Intolerance of Uncertainty Scale 12-item (IUS-12) (Carleton et al., 2007)
· Rosenberg Self Efficacy Scale (RSES) (Rosenberg, 1965)*
· Premenstrual Symptoms Screening Tool (PSST; Steiner et al., 2003)
· Autism-Quotient 10 (AQ-10) (Allison et al., 2012) 
· Revised Green Paranoid Thoughts Scale (RGPTS-A and RGPTS-B) (R-GPTS; Freeman et al., 2019)
· Anxiety Sensitivity Index-3 (Taylor et al., 2007) – physical symptoms subscale only, at screening only 
Weekly questionnaires:
These questionnaires are presented to participants approximately every 7 days. 
· Hospital Anxiety and Depression Scale (HADS) (Zigmond & Snaith, 1983)
· Perceived Stress Scale (PSS10) (Cohen & Williamson, 1988)
· Difficulties in Regulating Emotions Short Form (DERS-SF) (Klaufman et al., 2016)
· Somatic Symptoms Scale 8-item (SSS8) (Gierk et al., 2014)
· Interoceptive Attention Scale (IATS) (IATS; Gabriele et al., 2020)
· Interoceptive Accuracy Scale (IAS) (IAS; Murphy et al., 2020)
· Obsessive Compulsive Index 4-item (OCI-4) (Abramovitch et al., 2021)
Daily question sets:
Every day, participants are notified of several sets of questions, spread throughout the day. 
1. Morning questions:
Each morning, at the participant’s specified wake up time, they are notified to complete the following set of questions in order:

----------------------------------------------------------------------------------------------------------------------------

Get your thermometer ready! You will:
1) take your temperature
2) check and report your current cervical mucus qualities 

How did you sleep last night?
Response labels:
1. Very poorly (1)
2. Poorly (2)
3. Neither poorly nor well (3)
4. Well (4)
5. Very well (5)

Please take and report your temperature using your thermometer.
a) Put the tip under your tongue, towards the back of your mouth.
b) Close your lips around the thermometer
c) Wait until it beeps or flashes
d) Remove the thermometer and check the temperature on the display.

Report the temperature reading:
Response labels: (i don't have my thermometer, 34-41 in 0.1 increments)

Please rate your cervical mucus.
If you would like a reminder of how to check your cervical mucus and a description of each option, click here (and return to this page afterwards).

Response labels:
1. dry/no discharge (1)
2. sticky (2)
3. wet and watery (3)
4. creamy (4)
5. very wet and stretchy, resembles raw egg white (5)
6. menstruating i.e. on my period (6)
7. spotting (7)

Have you drunk alcohol in the past 24 hours? 
We ask this because alcohol can temporarily and slightly affect your temperature.
Response labels (yes = 1, no = 0)

Are you feeling unwell? i.e. fever, sore throat, nausea. 
This will not affect your ability to participate so please continue with the questions even if you respond ‘yes’.
Response labels (yes = 1, no = 0)	

In the past 24 hours, have you been bothered or distressed by any of the following symptoms or feelings?	Comment by Murphy, Jennifer Dr (Psychology): Are we allowed to include these when they reproduce questionnaires? Could we say items 1 2 and 3 from the Somatic or PMDD?
Response labels (yes = 1, no = 0)

A selection of 22 items, combined or adapted from:
· Items from Somatic Symptoms Scale-8 (Gierk et al., 2014)
· Items from Premenstrual Symptoms Screening Tool (Steiner et al., 2003)

2. Additional questions:
Participants are sent this set of additional questions every day at a random time between 10 and 12pm. They have 10 hours to answer them before they expire each day. The order of each set is randomised. The questions are adapted from standardised questionnaires presented weekly and are framed based on the last 24 hours.

IAS-24HRS
Please answer the following questions based on the last 24 hours.

Below are several statements regarding how accurately you can perceive specific bodily sensations. Please rate on the scale how well you can perceive each specific signal.

For example, if you often feel you need to urinate and then realise you do not need to when you go to the toilet you should rate your accuracy perceiving this bodily signal as low.

Please only rate how well you can perceive these signals without using external cues, for example, if you can only perceive how fast your heart is beating when you measure it by taking your pulse this would not count as accurate internal perception.

1. In the last 24 hours, I could always accurately perceive whether my heart was beating fast or I was breathing fast.
a. How would you describe this accuracy?

2. In the last 24 hours, I could always accurately perceive whether I needed to urinate or defecate 
a. How would you describe this accuracy?

3. In the last 24 hours, I could always accurately perceive whether I was hungry or thirsty.
a. How would you describe this accuracy?

4. In the last 24 hours, I could always accurately perceive my stomach or gastric sensations.
a. How would you describe this accuracy?
Response Labels & Response Codes 
1. Strongly agree; agree; neither agree nor disagree; disagree; strongly disagree (1, 2, 3, 4, 5)
a. Very negative or unhelpful; Somewhat negative or unhelpful; Neutral; Somewhat positive or helpful; Very positive or helpful (1, 2, 3, 4, 5)
2. Strongly agree; agree; neither agree nor disagree; disagree; strongly disagree (1, 2, 3, 4, 5)
a. Very negative or unhelpful; Somewhat negative or unhelpful; Neutral; Somewhat positive or helpful; Very positive or helpful (1, 2, 3, 4, 5)
3. Strongly agree; agree; neither agree nor disagree; disagree; strongly disagree (1, 2, 3, 4, 5)
a. Very negative or unhelpful; Somewhat negative or unhelpful; Neutral; Somewhat positive or helpful; Very positive or helpful (1, 2, 3, 4, 5)
4. Strongly agree; agree; neither agree nor disagree; disagree; strongly disagree (1, 2, 3, 4, 5)
a. Very negative or unhelpful; Somewhat negative or unhelpful; Neutral; Somewhat positive or helpful; Very positive or helpful (1, 2, 3, 4, 5)

Emotion regulation-24HRS
· Item 3 on the Difficulties in Regulating Emotions Scale (DERS; Gratz, K. L., & Roemer, L., 2004).
Emotion regulation-24HRS
Please read the following statements and rate your response to a time in the last 24 hours when you faced a negative or stressful situation:
· I saw the things that happened or my feelings from a different perspective
· I distracted my attention away from the things that happened or my feelings.
· I suppressed the expression of my feelings
Response Labels & Response Codes
Not at all; Slightly; Moderately; Quite a lot; Very much (1, 2, 3, 4, 5)


OCD & PARANOIA-24HRS
For the feelings/thoughts below, please indicate how much it applied to you in the last 24 hours. Answer based on what first came to your mind. There are no right or wrong answers.

· People are trying to make me upset

· Obsessive Compulsive Index 4-item (OCI-4 Abramovitch et al., 2021)

Response Labels & Response Codes
Not at all; Slightly; Moderately; Quite a lot; Very much (1, 2, 3, 4, 5)

SEXUALDESIRE-24HRS
· Over the past 24 hours, how often did you feel sexual desire or interest?
Response Labels & Response Codes 
Never; Rarely; Sometimes; Often; Always; Prefer not to say (1, 2, 3, 4, 5, 6)
· Over the past 24 hours, did you engage in any sexual activity with or without a sexual partner (i.e masturbation or partnered relations)?

Response Labels & Response Codes
Yes; No; Prefer not to say (1, 2, 3)
ATTENTION CHECKS (one chosen and randomised)

ATTENTIONCHECK1
This is an attention check. Please select number 2.

ATTENTIONCHECK2
This is an attention check. Please select number 5.

ATTENTIONCHECK3
This is an attention check. Please select any number apart from 3.

ATTENTIONCHECK4
This is an attention check. Please select any number apart from 6.

Response Labels 
(1, 2, 3, 4, 5, 6)

MOTIVATION MESSAGES (one chosen and randomised)
MOTIVATION-MSG1
Thank you for your continued participation in the study. You're doing great - keep it up! 
Click next to submit your responses.

MOTIVATION-MSG2
Your participation is directly contributing to our understanding of bodily changes during the menstrual cycle and their role in mental health. Keep it up, you're doing great.
Click next to submit your responses.

MOTIVATION-MSG3
Thank you! Want to learn more about these topics? Visit our website for updates.
Click next to submit your responses.

(ESM-EATT)
We're going to ask you about your attention to external signals (in the last 5 minutes). 

In the last 5 minutes, have you been paying attention to auditory signals (e.g listening to music, the television or a podcast, as well as things in the background like birds singing, transport noises, the sound of people talking). Please indicate using the response options below.

Response Labels & Response Codes 
Yes, No (1, 0)

If yes selected,
How would you describe this attention to auditory signals?

Response Labels & Response Codes
Very negative or unhelpful: Somewhat negative or unhelpful; Neutral; Somewhat positive or helpful; Very positive or helpful (1, 2, 3, 4, 5)

If no selected,
How would you describe this lack of attention to auditory signals?

Response Labels & Response Codes
Very negative or unhelpful: Somewhat negative or unhelpful; Neutral; Somewhat positive or helpful; Very positive or helpful (1, 2, 3, 4, 5)


(ESM-MOOD)
In the last 5 minutes, how have you been feeling emotionally? Please respond to each of the following scales.

Response Labels & Response Codes
Very positive; positive; neutral; negative; very negative (1, 2, 3, 4, 5)

Response Labels & Response Codes
Very calm; neutral; anxious; very anxious (1, 2, 3, 4)

Response Labels & Response Codes
Very relaxed; relaxed; neutral; stressed; very stressed (1, 2, 3, 4, 5)

ESM-IATT
Participants are sent one notification at a random time between 10am and 8pm, ‘Time to answer some quick questions! (<1 minute)’. The order of Questions 1 and 2 are counterbalanced. 

1. We're going to ask you about your attention to internal bodily signals (in the last 5 minutes). Remember, we care about your attention regardless of whether you think these bodily signals were actually happening in your body.

For example, thinking about whether you need to go to the toilet, regardless of whether you need the toilet, still counts as paying attention.

a. In the last 5 minutes, were you paying attention to whether your heart was beating fast or you were breathing fast?
Response Labels (Yes, No) 

If yes selected, 
i. How would you describe this attention to your heartbeat or breathing?
Response Labels 
(very negative or unhelpful, somewhat negative or unhelpful, neutral, somewhat positive or helpful, very positive or helpful)

          If no selected,
ii. How would you describe this lack of attention to your heartbeat or breathing?
Response Labels 
(very negative or unhelpful, somewhat negative or unhelpful, neutral, somewhat positive or helpful, very positive or helpful)

b. In the last 5 minutes, were you paying attention to whether you needed to urinate or defecate?
Response Labels (Yes, No) 

If yes selected, 
iii. How would you describe this attention to your urination/defecation?
Response Labels 
(very negative or unhelpful, somewhat negative or unhelpful, neutral, somewhat positive or helpful, very positive or helpful)

          If no selected,
iv. How would you describe this lack of attention to your urination/defecation?
Response Labels 
(very negative or unhelpful, somewhat negative or unhelpful, neutral, somewhat positive or helpful, very positive or helpful)


c. In the last 5 minutes, were you paying attention to whether you were hungry or thirsty?
Response Labels (Yes, No) 

If yes selected, 
v. How would you describe this attention to your hunger/thirst?
Response Labels 
(very negative or unhelpful, somewhat negative or unhelpful, neutral, somewhat positive or helpful, very positive or helpful)

          If no selected,
vi. How would you describe this lack of attention to your hunger/thirst?
Response Labels 
(very negative or unhelpful, somewhat negative or unhelpful, neutral, somewhat positive or helpful, very positive or helpful)

d. In the last 5 minutes, were you paying attention to your stomach or gastric sensations?
Response Labels (Yes, No) 

If yes selected, 
vii. How would you describe this attention to your stomach/gastric sensations?
Response Labels 
(very negative or unhelpful, somewhat negative or unhelpful, neutral, somewhat positive or helpful, very positive or helpful)

          If no selected,
viii. How would you describe this lack of attention to your stomach/gastric sensations?
Response Labels 
(very negative or unhelpful, somewhat negative or unhelpful, neutral, somewhat positive or helpful, very positive or helpful)

2. In the last 5 minutes, how have you been feeling emotionally? Please respond to each of the following scales.

Response Labels & Response Codes
a) Very positive; positive; neutral; negative; very negative (1, 2, 3, 4, 5)

Response Labels & Response Codes
b) Very calm; neutral; anxious; very anxious (1, 2, 3, 4)

Response Labels & Response Codes
c) Very relaxed; relaxed; neutral; stressed; very stressed (1, 2, 3, 4, 5)

4. Exteroceptive attention and mood 
Participants are sent one notification at a random time between 10am and 8pm, ‘Time to answer some quick questions! (<1 minute)’. The order of Questions 1 and 2 are counterbalanced. 

1. We're going to ask you about your attention to external signals (in the last 5 minutes). 

In the last 5 minutes, have you been paying attention to auditory signals (e.g listening to music, the television or a podcast, as well as things in the background like birds singing, transport noises, the sound of people talking). Please indicate using the response options below.
Response Labels (Yes, No)

If yes selected,
a) How would you describe this attention to auditory signals?

Response Labels 
(very negative or unhelpful, somewhat negative or unhelpful, neutral, somewhat positive or helpful, very positive or helpful)

If no selected,
b) How would you describe this lack of attention to auditory signals?

Response Labels
(Very negative or unhelpful, somewhat negative or unhelpful, neutral, somewhat positive or helpful, very positive or helpful)

2. In the last 5 minutes, how have you been feeling emotionally? Please respond to each of the following scales.

Response Labels & Response Codes
a) Very positive; positive; neutral; negative; very negative (1, 2, 3, 4, 5)

Response Labels & Response Codes
b) Very calm; neutral; anxious; very anxious (1, 2, 3, 4)

Response Labels & Response Codes
c) Very relaxed; relaxed; neutral; stressed; very stressed (1, 2, 3, 4, 5)
6. Phase Adjustment Task
Participants are instructed to complete the Phase Adjustment Task (PAT) at a minimum every other day for the duration of the study. They are sent a notification each day at a random time between 10am and 8pm ‘Have you completed your app tasks today? Do the PAT and toneflash apps’. They are then sent a reminder between 8.30pm and 9pm ‘Have you done your app tasks? Click to confirm’.

The PAT is described in this paper: Measuring interoception: The phase adjustment task - ScienceDirect and provides an objective index of interoceptive cardiac accuracy. For our study this means we have an interoceptive accuracy score roughly every other day across two menstrual cycles.
7. Tone-flash Control Task (TCT)
As a control version of the PAT task, participants are also instructed to complete the Tone Flash Control Task (TCT) when they complete the PAT daily/every other day. This is a matched equivalent of the PAT task but instead of matching tones to their heartbeats, they match tones to a flashing circle. This is designed to be a non-interoceptive matched version of the PAT task. 

Participants are instructed at enrolment and reminded through the study to alternate the order of the PAT/TCT tasks to the best of their ability. 

Ecological momentary assessment (Apple Watch):
Participants are given an Apple Watch Series 10 to wear throughout the study duration. 
They are instructed to wear it each night so that it can record wrist temperature (it records this every 5 s during sleep at 2DP and logs the value on wake up).
We can obtain the following metrics from the Apple Watch. These have not yet been extracted fully and so the extent of missing data is unknown (i.e some may be recorded during the day vs night). Apple Support pages provide more details on how measures are obtained. 
· Basal wrist temperature during sleep
· Sleep analysis (minute by minute analysis from when participants fall asleep to when they wake up). These are binned into -
· Time In Bed
· Time spent in REM
· Time spent in Core
· Time spent in Deep
· Awake
· Step Count 
· Resting Heart Rate
· Heart Rate (recorded during sleep)
· Respiratory Rate (recorded during sleep)
· Exercise Time
· Walking Heart Rate Average
· Heart Rate Variability SDNN
2

