


Additional file 1
English translation of the questionnaire and analytical coding of study variables
Psychosocial and behavioral factors associated with temporomandibular disorder symptoms in university athletes: a cross-sectional study
Purpose and scope of this additional file
This document provides an English translation of the original Spanish-language online questionnaire administered during data collection in 2023. It also documents the scoring procedures, analytical recording, pilot testing, and reliability assessment of the variables reported in the manuscript. The translation is provided for reporting transparency and preserves the original response structure, scoring rules, and analytical groupings. It should not be interpreted as an independently validated English-language version of the questionnaire.
The questionnaire combined study-specific sociodemographic, behavioral, and sports-practice questions, the Fonseca Anamnestic Index, the anxiety and stress subscales of the Depression Anxiety Stress Scales-21 (DASS-21) and selected daily substance-intake questions based on the Sleep-EVAL Knowledge Base. The Fonseca Anamnestic Index was used as a screening measure of self-reported temporomandibular disorder (TMD) symptoms and not as a clinical diagnostic instrument.
Electronic consent and eligibility screening were presented before the analytical questionnaire and are reproduced here to document the complete participant pathway.
Participant information and electronic consent
You are invited to participate in a study evaluating self-reported temporomandibular disorder symptoms and related psychosocial, behavioral, and sports-practice characteristics among university athletes. Participation is voluntary, online, and anonymous. Completion takes approximately 10 minutes. Responses will be analyzed in aggregate form. You may discontinue participation at any time without penalty.
C1. Electronically informed consent
☐ Yes, I have read the information provided and voluntarily agree to participate.
☐ No, I do not agree to participate.
Only participants who selected “Yes” could continue to the questionnaire.
Eligibility screening
E1. Are you 18 years of age or older?
☐ Yes
☐ No
E2. Are you currently enrolled as an undergraduate university student?
☐ Yes
☐ No
E3. Are you an active member of a university team-based sport?
☐ Yes
☐ No
E4. Do you regularly participate in training sessions or competitions?
☐ Yes
☐ No
E5. Are you currently receiving orthodontic or orthopedic treatment?
☐ Yes
☐ No
E6. Have you previously been diagnosed with, or are you currently receiving treatment for, a temporomandibular disorder?
☐ Yes
☐ No
E7. Do you currently use muscle relaxants, anxiolytics, or antidepressants?
☐ Yes
☐ No
E8. Do you have rheumatoid arthritis, fibromyalgia, osteoarthritis, psoriasis, or another systemic condition that may affect the stomatognathic system?
☐ Yes
☐ No
E9. Do you participate exclusively in an individual sport?
☐ Yes
☐ No
Eligibility rule: participants were included if they were aged 18 years or older, were undergraduate students, belonged to a university team sport, and regularly participated in training or competition. Participants were excluded for current orthodontic or orthopedic treatment; relevant systemic disease; previous diagnosis or treatment of TMD; exclusive participation in an individual sport; or current use of muscle relaxants, anxiolytics, or antidepressants.
Domain 1. Sociodemographic characteristics
1. What is your age in years?
Open numeric response: ______
2. What is your sex?
☐ Male
☐ Female
3. To which faculty do you belong?
☐ Design and Business
☐ Architecture and Engineering
☐ Health Sciences and Psychology
☐ Law and Communications
☐ Other
4. What is your current academic year?
☐ 1st–2nd year
☐ 3rd–4th year
☐ 5th year or higher
Domain 2. Sport-related characteristics and sleep duration
5. Which team-based sport do you practice?
☐ Basketball
☐ Volleyball
☐ Soccer
☐ Futsal
☐ Rugby
☐ Other team-based sport
6. How many hours do you train per week?
☐ 0–4 h/week
☐ 4–8 h/week
☐ 8–12 h/week
☐ 12–16 h/week
☐ 16–20 h/week
☐ More than 20 h/week
7. Do you use a mouthguard during sports practice?
☐ Yes
☐ No
8. What is your average daily sleep duration?
☐ Fewer than 7 h/day
☐ 7 h/day or more
Analytical grouping: weekly training was recoded as 0–8, 8–16, or ≥16 h/week. Sleep duration was retained as fewer than 7 h/day versus 7 h/day or more. Mouthguard use was analyzed as a binary variable.
Domain 3. Fonseca Anamnestic Index
Each item was answered as No, Sometimes, or Yes. The questionnaire assessed self-reported TMD symptoms.
9. Do you have difficulty opening your mouth?
☐ No
☐ Sometimes
☐ Yes
10. Do you have difficulty moving your jaw from side to side?
☐ No
☐ Sometimes
☐ Yes
11. Do you feel tiredness or muscle pain when chewing?
☐ No
☐ Sometimes
☐ Yes
12. Do you have frequent headaches?
☐ No
☐ Sometimes
☐ Yes
13. Do you have neck pain or stiffness?
☐ No
☐ Sometimes
☐ Yes
14. Do you have ear pain or pain near your ears?
☐ No
☐ Sometimes
☐ Yes
15. Do you notice clicking or joint sounds when chewing or opening your mouth?
☐ No
☐ Sometimes
☐ Yes
16. Do you habitually clench or grind your teeth?
☐ No
☐ Sometimes
☐ Yes
17. Do you feel that your teeth do not fit together well?
☐ No
☐ Sometimes
☐ Yes
18. Do you consider yourself a tense or nervous person?
☐ No
☐ Sometimes
☐ Yes
Scoring: No=0 points, sometimes=5 points, and Yes=10 points. Total scores were classified as no symptoms (0–15), mild symptoms (20–40), moderate symptoms (45–65), or severe symptoms (70–100). For regression analyses, mild, moderate, and severe categories were grouped as presence of TMD symptoms, whereas the no-symptom category was classified as absence of TMD symptoms.
Domain 4. DASS-21 anxiety and stress subscales
Participants indicated how much each statement applied to them during the previous week using the following response options: 0=Did not apply to me at all; 1=Applied to me to some degree or some of the time; 2=Applied to me to a considerable degree or a good part of the time; and 3=Applied to me very much or most of the time.
The validated Spanish-language wording of the DASS-21 was administered. To preserve the standardized wording of the instrument, the full item text is not reproduced here. The item numbers and subscale allocation used in the analysis are documented below.
	Questionnaire item
	DASS-21 item number
	Subscale

	19
	2
	Anxiety

	20
	4
	Anxiety

	21
	7
	Anxiety

	22
	9
	Anxiety

	23
	15
	Anxiety

	24
	19
	Anxiety

	25
	20
	Anxiety

	26
	1
	Stress

	27
	6
	Stress

	28
	8
	Stress

	29
	11
	Stress

	30
	12
	Stress

	31
	14
	Stress

	32
	18
	Stress


Scoring: the seven item scores for each subscale were summed and multiplied by two. Anxiety was classified as normal (0–7), mild (8–9), moderate (10–14), severe (15–19), or extremely severe (≥20). Stress was classified as normal (0–14), mild (15–18), moderate (19–25), severe (26–33), or extremely severe (≥34). For analysis, severe and extremely severe categories were combined because of the small number of observations in the highest categories. Depression items were administered but were not included in the present analysis.
Domain 5. Daily substance intake
The following self-reported items were selected from the daily substance-intake section of the Sleep-EVAL Knowledge Base and analyzed individually. They were not combined into a scale or composite score.
33. How many glasses of alcohol do you consume per day?
☐ 0 glasses
☐ 1–2 glasses
☐ 3 or more glasses
34. How many cigarettes do you smoke per day?
☐ 0 cigarettes
☐ Fewer than 20 cigarettes
☐ 20 or more cigarettes
35. How many cups of caffeinated beverages do you consume per day?
☐ 0 cups
☐ 1–2 cups
☐ 3–5 cups
☐ 6 or more cups
Primary-model recoding: cigarette consumption was dichotomized as none versus any daily consumption because the original category of 20 or more cigarettes per day contained very few participants. Alcohol and caffeine categories were retained for descriptive and bivariate analyses but were not included in the primary adjusted model because of sparse exposure categories and concerns regarding model stability.
Questionnaire development, pilot testing, and reliability
The complete questionnaire was pilot tested in 26 university athletes who were not included in the analytical sample. It was administered twice with a two-week interval to assess clarity, comprehension, feasibility, completion time, and temporal stability.
Test–retest agreement for categorical and ordinal responses was evaluated using Cohen’s kappa. The pilot study yielded an overall kappa coefficient of 0.88. Because item-level kappa coefficients and an intraclass correlation coefficient for continuous scores were not available, the coefficient was interpreted as a global indicator of temporal agreement, not as evidence of validity for the complete questionnaire.
Internal consistency was assessed in the analytical sample. Cronbach’s alpha was 0.82 for the Fonseca Anamnestic Index, 0.88 for the DASS-21 anxiety subscale, and 0.86 for the DASS-21 stress subscale.
No formal content-validity assessment or content validity index was conducted for the study-specific sociodemographic and sport-related questions. Pilot testing evaluated only their clarity, comprehension, feasibility, completion process, and suitability of the response options; it should not be interpreted as evidence of content validity. The selected Sleep-EVAL items were treated as individual self-reported behavioral measures and were not considered a locally validated Peruvian scale.
Analytical coding of study variables
	Variable
	Original response format
	Analytical coding
	Analytical role

	TMD symptom status
	No, mild, moderate, severe
	Absence=no symptoms; presence=mild/moderate/severe
	Dependent variable

	TMD severity
	0–15, 20–40, 45–65, 70–100
	No, mild, moderate, severe
	Descriptive

	Age
	Continuous years
	Continuous, per year
	Primary model

	Sex
	Male, female
	Binary
	Primary model

	Faculty
	Five categories
	Categories retained
	Descriptive/bivariate

	Academic year
	1st–2nd; 3rd–4th; ≥5th
	Categories retained
	Descriptive/bivariate

	Type of sport
	Six original categories
	Basketball/volleyball; soccer/futsal; rugby; other
	Descriptive/bivariate

	Weekly training
	Six original categories
	0–8; 8–16; ≥16 h/week
	Descriptive/bivariate

	Mouthguard use
	Yes/no
	Binary
	Primary model

	Sleep duration
	<7; ≥7 h/day
	Binary
	Primary model

	Anxiety
	DASS-21 categories
	None, mild, moderate, severe/very severe
	Primary model

	Stress
	DASS-21 categories
	None, mild, moderate, severe/very severe
	Primary model

	Cigarette consumption
	None; <20; ≥20/day
	None vs any daily consumption
	Primary model

	Alcohol intake
	None; 1–2; ≥3 glasses/day
	Original categories retained
	Descriptive/bivariate

	Caffeine intake
	None; 1–2; 3–5; ≥6 cups/day
	Original categories retained
	Descriptive/bivariate


Data completeness and participant flow
A total of 236 athletes were invited to participate. Twelve declined participation, 14 submitted incomplete questionnaires, and seven were excluded because they did not meet the eligibility criteria. The final analytical sample comprised 203 participants. Questionnaires with missing information on the outcome or variables required for the primary model were excluded before analysis. No missing observations remained in the final analytical dataset, no imputation was performed, and analyses were based on complete cases.
Seven participants were excluded because they did not meet the eligibility criteria: previous diagnosis or treatment of TMD (n=2), current orthodontic or orthopedic treatment (n=2), exclusive participation in an individual sport (n=1), and current use of excluded medication or a relevant systemic condition (n=2).
Instrument-use and interpretation notes
The Fonseca Anamnestic Index identifies self-reported symptoms and symptom severity; it does not establish a clinical TMD diagnosis.
The Sleep-EVAL system has been validated against clinical and polysomnographic assessments, but no validation specific to the Peruvian population was identified.
Selected Sleep-EVAL items were analyzed separately and were not combined into a locally validated scale.
Previous facial trauma, years of sports participation, competition level, playing position, contact intensity, and detailed mouthguard characteristics were not collected and could not be included as covariates. Tooth clenching or grinding was captured only as one component of the Fonseca Anamnestic Index and was not assessed using a dedicated bruxism instrument or analyzed as an independent exposure.
Small exposure groups, particularly mouthguard users and the highest cigarette, alcohol, and caffeine categories, require cautious interpretation.
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