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Weekly social-media duration and body image among emerging-adult women in Pakistan: a cross-sectional robustness analysis
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S1. Participant flow and missingness
Supplementary Table S1. Hierarchical participant flow
	Stage
	n
	Interpretation

	raw responses
	254
	All frozen source records

	excluded no valid consent
	3
	Current ethical exclusion

	excluded not recorded female after consent
	0
	Current population exclusion

	excluded age missing or unresolvable
	6
	Excluded because age could not be represented as one verified numeric age in years

	excluded outside locked age range
	7
	Excluded because verified age was outside the locked 18–29 range

	final analytic base
	238
	Final analysis-ready cohort after hierarchical eligibility exclusions


Note. Counts are hierarchical and reconcile exactly: 254 frozen responses - 3 without valid consent - 6 with unresolvable age - 7 outside age 18–29 = 238.
Supplementary Table S2. Missingness in analysis variables
	Variable
	Missing n
	Total n
	Missing %

	age years
	0
	238
	0.0

	socioeconomic status
	0
	238
	0.0

	sports participation
	2
	238
	0.8

	activity level
	1
	238
	0.4

	social media hours category
	1
	238
	0.4

	body image discussion frequency
	0
	238
	0.0

	appearance bullying teasing
	2
	238
	0.8

	diet plan
	1
	238
	0.4

	recruitment wave
	0
	238
	0.0


Note. All 238 participants had complete body-image item responses. The primary complete-case model retained 234 participants (98.3%).
S2. Questionnaire scoring and item evidence
Supplementary Table S3. Operational 18-item body-image scoring key
	Item
	Administered statement
	Polarity
	Formula

	1
	I look like I have bad health.
	Reverse
	6 - raw response value

	2
	I look physically unattractive.
	Reverse
	6 - raw response value

	3
	My image is a source of my displeasure.
	Reverse
	6 - raw response value

	4
	I look impure and dirty.
	Reverse
	6 - raw response value

	5
	I look daring.
	Direct
	raw response value

	6
	I look full of life.
	Direct
	raw response value

	7
	I look like something that must not be touched.
	Reverse
	6 - raw response value

	8
	I look tender and loving.
	Direct
	raw response value

	9
	I look appeasing(People will be appeased when they look at me.)
	Direct
	raw response value

	10
	I seem to not have any expression.
	Reverse
	6 - raw response value

	11
	I look like I have a lot to show.
	Direct
	raw response value

	12
	I look nervous and worried.
	Reverse
	6 - raw response value

	13
	I look young.
	Direct
	raw response value

	14
	I do not look sexy at all.
	Reverse
	6 - raw response value

	15
	I look robust and resistant.
	Direct
	raw response value

	16
	I look sad and depressive.
	Reverse
	6 - raw response value

	17
	My appearance is something that people will love to look at.
	Direct
	raw response value

	18
	I look energetic.
	Direct
	raw response value


Note. Raw responses are coded 1–5. Reverse-scored adapted items are 1, 2, 3, 4, 7, 10, 12, 14, and 16. Total scores range from 18 to 90; higher scores indicate more favorable body image. One original item—item 4, concerning masculine/feminine appearance and scored differently by sex—was not administered. The administered score is an adapted operational composite, not an assertion of equivalence to the original instrument or a validated one-factor scale.
Supplementary Table S4. Item-level diagnostics
	Item
	Mean
	SD
	Floor %
	Ceiling %
	Corrected item-total r
	α if deleted

	1
	3.32
	1.08
	2.9
	15.5
	0.35
	0.760

	2
	3.80
	0.91
	1.3
	23.1
	0.51
	0.748

	3
	3.86
	1.02
	2.5
	29.8
	0.51
	0.747

	4
	4.40
	0.79
	0.8
	53.8
	0.34
	0.761

	5
	3.07
	1.03
	8.4
	7.1
	0.22
	0.770

	6
	3.50
	0.96
	4.6
	11.3
	0.58
	0.742

	7
	3.23
	1.18
	7.6
	18.1
	−0.00
	0.792

	8
	3.63
	0.83
	2.1
	10.5
	0.41
	0.756

	9
	3.39
	0.75
	0.8
	6.3
	0.36
	0.760

	10
	3.29
	1.05
	3.4
	12.2
	0.21
	0.771

	11
	2.95
	0.88
	4.2
	3.8
	0.21
	0.769

	12
	3.32
	1.05
	4.2
	13.0
	0.46
	0.751

	13
	3.90
	0.87
	2.1
	21.0
	0.47
	0.752

	14
	3.24
	0.97
	3.4
	11.8
	0.38
	0.758

	15
	3.03
	0.90
	7.1
	2.9
	−0.12
	0.791

	16
	3.49
	1.03
	2.1
	17.6
	0.58
	0.741

	17
	3.21
	0.86
	3.8
	5.5
	0.39
	0.757

	18
	3.52
	0.94
	2.9
	13.0
	0.56
	0.744


Note. N = 238 for every item. Items 7 and 15 showed the weakest corrected item-total performance and were removed only in an exploratory 16-item sensitivity outcome.
S3. Psychometric analyses
Supplementary Table S5. Reliability estimates for the 18-item operational composite
	Estimate
	Value
	95% CI
	Matrix/model

	cronbach α raw
	0.770
	0.723 to 0.807
	Pearson covariance

	cronbach α standardized
	0.778
	
	Pearson correlation

	ordinal α polychoric
	0.814
	
	polychoric correlation

	ordinal ω total one factor
	0.827
	
	one-factor MINRES on polychoric correlation


Note. Cronbach α bootstrap confidence limits are shown where available. Reliability does not establish unidimensionality.
Supplementary Table S6. One-factor confirmatory factor analysis fit
	Fit index
	Value
	Estimator
	Ordered items

	chisq.scaled
	616.295
	WLSMV
	18

	df.scaled
	135.000
	WLSMV
	18

	pvalue.scaled
	0.000
	WLSMV
	18

	cfi.scaled
	0.785
	WLSMV
	18

	tli.scaled
	0.756
	WLSMV
	18

	rmsea.scaled
	0.123
	WLSMV
	18

	rmsea.ci.lower.scaled
	0.113
	WLSMV
	18

	rmsea.ci.upper.scaled
	0.133
	WLSMV
	18

	srmr
	0.111
	WLSMV
	18


Note. WLSMV one-factor fit was poor (CFI = .785, TLI = .756, RMSEA = .123, SRMR = .111); the composite is therefore described as operational and structurally limited.
Supplementary Table S7. Exploratory three-factor pattern loadings
	Item
	Factor MR1
	Factor MR2
	Factor MR3
	Communality
	Uniqueness

	01
	0.05
	0.00
	0.50
	0.27
	0.73

	02
	0.01
	0.04
	0.78
	0.64
	0.36

	03
	0.03
	−0.06
	0.89
	0.79
	0.21

	04
	0.28
	0.09
	0.32
	0.29
	0.71

	05
	0.13
	0.33
	−0.10
	0.12
	0.88

	06
	0.24
	0.58
	0.10
	0.54
	0.46

	07
	0.25
	−0.29
	0.11
	0.12
	0.88

	08
	0.02
	0.78
	−0.10
	0.56
	0.44

	09
	0.01
	0.65
	−0.10
	0.38
	0.62

	10
	0.37
	−0.05
	0.09
	0.16
	0.84

	11
	−0.30
	0.40
	0.15
	0.22
	0.78

	12
	0.68
	0.08
	0.14
	0.59
	0.41

	13
	0.21
	0.62
	−0.03
	0.48
	0.52

	14
	0.06
	0.05
	0.43
	0.23
	0.77

	15
	−0.19
	0.17
	−0.18
	0.09
	0.91

	16
	0.58
	0.19
	0.24
	0.62
	0.38

	17
	−0.31
	0.71
	0.20
	0.59
	0.41

	18
	0.22
	0.65
	0.05
	0.58
	0.42


Note. Minimum-residual extraction with oblimin rotation. Parallel analysis (500 replications) recommended three factors; this EFA is exploratory and uses the same sample as the CFA.
S4. Primary model and diagnostics
Supplementary Table S8. Fully adjusted primary model coefficients
	Term
	B
	HC3 SE
	95% CI
	p
	N

	Intercept
	60.68
	1.75
	57.22 to 64.14
	<.001
	234

	Social media: 4–6 vs ≤3 hours/week
	3.84
	1.45
	0.98 to 6.69
	.009
	234

	Social media: 7–9 vs ≤3 hours/week
	1.85
	1.61
	−1.32 to 5.03
	.251
	234

	social media exposure≥10 hours/week
	3.48
	1.67
	0.19 to 6.76
	.038
	234

	Age (centered)
	0.09
	0.30
	−0.49 to 0.67
	.763
	234

	Socioeconomic status: high vs low/middle
	1.03
	1.55
	−2.03 to 4.09
	.509
	234

	Activity: lightly active vs sedentary
	0.95
	1.25
	−1.52 to 3.43
	.447
	234

	Activity: moderately active vs sedentary
	2.62
	1.41
	−0.16 to 5.39
	.065
	234

	Activity: very/super active vs sedentary
	6.73
	1.61
	3.57 to 9.90
	<.001
	234

	Bullying/teasing: rarely vs never
	−1.47
	1.23
	−3.90 to 0.95
	.233
	234

	Bullying/teasing: sometimes vs never
	−4.46
	1.24
	−6.91 to −2.01
	<.001
	234

	Bullying/teasing: often/very often vs never
	−4.08
	2.09
	−8.20 to 0.04
	.052
	234

	Recruitment wave: 2025 vs 2024
	−1.39
	1.17
	−3.69 to 0.91
	.234
	234


Note. Outcome: body-image composite (18–90). Reference groups: ≤3 hours/week, low/middle socioeconomic status, sedentary activity, never bullied/teased, and recruitment wave 2024. HC3 inference is used throughout.
Supplementary Table S9. Primary-model diagnostics
	Diagnostic
	Value

	model n
	234.0000

	parameters including intercept
	13.0000

	residual df
	221.0000

	condition number
	12.9053

	breusch pagan statistic
	26.7416

	breusch pagan df
	12.0000

	breusch pagan p
	0.0084

	reset statistic
	0.5251

	reset p
	0.5923

	age squared hc3 p
	0.3143

	max cooks distance
	0.0557

	cooks above threshold n
	15.0000

	max hat value
	0.1174

	leverage above threshold n
	3.0000

	dfbeta above threshold n
	66.0000

	residual skewness
	0.2576

	residual kurtosis
	0.2168


Note. The Breusch-Pagan test indicated heteroskedasticity; HC3 covariance was prespecified and retained. Influence thresholds are screening indicators, not automatic exclusion rules. The complete diagnostic register is supplied as a machine-readable CSV. See Supplementary Figure S1.
Supplementary Figure S1 Primary-model diagnostic panels
[image: ]
Diagnostic panels display residual behavior and influence screening for the complete-case primary model. Flags are diagnostic indicators and were not used as automatic exclusion rules.
S5. Secondary analyses and multiplicity
Supplementary Table S10. Secondary omnibus tests and BH false-discovery-rate correction
	Analysis
	Secondary exposure
	F
	df
	Raw p
	BH p
	N

	SEC01
	appearance-related bullying/teasing
	4.870
	3, 221
	.003
	.007
	234

	SEC02
	overall activity level
	6.752
	3, 221
	<.001
	.001
	234

	SEC03
	sports participation
	7.286
	1, 222
	.007
	.012
	233

	SEC04
	diet-plan status
	0.003
	1, 220
	.959
	.959
	234

	SEC05
	body-image discussion frequency
	1.677
	3, 218
	.173
	.216
	234


Note. The multiplicity family contains SEC01–SEC05 exactly once. Appearance-related bullying/teasing, activity level, and sports participation survived BH correction; diet-plan status and discussion frequency did not. SEC03 used 233 available cases and did not adjust for activity level. Discussion frequency was modeled as Never, Rarely, Sometimes, and Often/very often; Often and Very often were combined before modeling.
Supplementary Table S11. Complete secondary-analysis coefficients
	Exposure
	Contrast
	B (95% CI)
	p
	Omnibus p
	BH p
	N

	appearance-related bullying/teasing
	Rarely
	−1.47 (−3.90, 0.95)
	0.233
	0.003
	0.007
	234

	appearance-related bullying/teasing
	Sometimes
	−4.46 (−6.91, −2.01)
	<.001
	0.003
	0.007
	234

	appearance-related bullying/teasing
	Often/very often
	−4.08 (−8.20, 0.04)
	0.052
	0.003
	0.007
	234

	overall activity level
	Lightly active
	0.95 (−1.52, 3.43)
	0.447
	<.001
	0.001
	234

	overall activity level
	Moderately active
	2.62 (−0.16, 5.39)
	0.065
	<.001
	0.001
	234

	overall activity level
	Very/super active
	6.73 (3.57, 9.90)
	<.001
	<.001
	0.001
	234

	sports participation
	Yes
	2.65 (0.72, 4.59)
	0.007
	0.007
	0.012
	233

	diet-plan status
	Yes
	0.06 (−2.37, 2.49)
	0.959
	0.959
	0.959
	234

	body-image discussion frequency
	Rarely
	−1.78 (−4.38, 0.82)
	0.179
	0.173
	0.216
	234

	body-image discussion frequency
	Sometimes
	0.35 (−2.38, 3.08)
	0.800
	0.173
	0.216
	234

	body-image discussion frequency
	Often/very often
	1.42 (−2.23, 5.07)
	0.445
	0.173
	0.216
	234

	sports participation
	Yes vs no; activity-adjusted sensitivity
	1.84 (−0.30, 3.97)
	.091
	—
	—
	232


Note. These analyses are secondary. BH p values apply to the five exposure-level omnibus tests, not individual contrasts. The documented secondary sports model excluded activity and estimated B = 2.65 (95% CI [0.72, 4.59], p = .007; N = 233). A post hoc activity-adjusted sensitivity estimated B = 1.84 (95% CI [−0.30, 3.97], p = .091; N = 232). The models are cross-sectional and do not establish causal or temporal effects.
S6. Sensitivity analyses
Supplementary Table S12. Sensitivity omnibus tests
	Sensitivity
	Statistic
	df
	p
	N
	Method

	Original five exposure categories
	2.066
	4, 220
	.086
	234
	HC3

	Ordinal exposure trend
	1.031
	1, 223
	.311
	234
	HC3

	Exploratory 16-item outcome
	2.621
	3, 221
	.052
	234
	HC3

	Exclude Cook-distance flags
	5.066
	3, 206
	.002
	219
	HC3

	Exclude straight-line response
	2.647
	3, 220
	.050
	233
	HC3

	Exclude duplicate item patterns
	2.764
	3, 219
	.043
	232
	HC3

	Robust MM regression
	7.162
	3
	.067
	234
	MM asymptotic

	Exposure-by-wave interaction
	0.785
	3, 218
	.503
	234
	HC3

	Available-case unadjusted
	2.297
	3, 233
	.078
	237
	HC3

	Common-sample unadjusted
	2.038
	3, 230
	.109
	234
	HC3

	Age 18-25 cohort
	2.903
	3, 215
	.036
	228
	HC3

	Age 18-27 cohort
	2.615
	3, 219
	.052
	232
	HC3


Note. Sensitivity analyses are not a multiplicity family and do not replace the primary result. Excluding 15 Cook's-distance flags strengthened the omnibus p value to .002, showing influence sensitivity; diagnostic flags are not proof of invalid observations, and none were removed from the primary analysis.
Supplementary Table S13. Participant-level nonparametric bootstrap
	Contrast
	Primary B
	Bootstrap SE
	Percentile 95% CI
	Same sign %
	Valid reps

	4–6 hours/week
	3.84
	1.37
	1.15 to 6.54
	99.9
	2000

	7–9 hours/week
	1.85
	1.51
	−1.13 to 4.67
	88.3
	2000

	≥10 hours/week
	3.48
	1.58
	0.49 to 6.56
	99.0
	2000


Note. Two thousand participant-level bootstrap repetitions were requested and all were valid. Seed: 20260812.
Supplementary Table S14. Leave-one-out stability
	Contrast
	Minimum B
	Maximum B
	Positive %
	Omnibus p range
	p<.05 %

	4–6 hours/week
	3.19
	4.40
	100.0
	.009 to .071
	82.1

	7–9 hours/week
	1.10
	2.42
	100.0
	.009 to .071
	82.1

	≥10 hours/week
	2.79
	4.10
	100.0
	.009 to .071
	82.1


Note. All three contrasts remained positive in all 234 leave-one-participant-out refits. The omnibus p value crossed .05 in a minority of refits.
Supplementary Table S15. Recruitment-wave interaction and stratified analyses
	Analysis
	Test
	F
	df
	p
	N

	SEN10
	social_media_by_recruitment_wave_interaction
	0.785
	3, 218
	.503
	234

	SEN10_2024
	joint_test_^social_media_exposure
	0.616
	3, 66
	.607
	78

	SEN10_2025
	joint_test_^social_media_exposure
	2.982
	3, 144
	.033
	156


Note. The exposure-by-wave interaction was not supported (p = .503). Wave-specific models are exploratory; the 2024 model was comparatively imprecise.


S7. Post-hoc robustness enhancement
These analyses were designed after the primary and secondary results were known and are exploratory/post hoc. The study was not preregistered. Internal versioned records preserve the ordering of primary, secondary, sensitivity, and post hoc work. These analyses examine monotonicity, incremental prediction, internal wave replication, and omitted-confounding sensitivity without replacing the primary categorical HC3 model.
Supplementary Table S16. Complete monotonic specification curve
	ID
	Outcome
	Coding
	Adjustment
	Sample
	N
	Std. beta (95% CI)
	p

	SP01
	18-item primary
	4-level
	contextual
	common 234
	234
	0.071 (−0.067 to 0.210)
	.311

	SP02
	18-item primary
	5-level
	contextual
	common 234
	234
	0.072 (−0.064 to 0.208)
	.301

	SP03
	18-item primary
	5-level
	demographic
	common 234
	234
	0.074 (−0.062 to 0.210)
	.287

	SP04
	18-item primary
	5-level
	demographic
	maximum available
	237
	0.078 (−0.058 to 0.214)
	.259

	SP05
	18-item primary
	5-level
	unadjusted
	common 234
	234
	0.079 (−0.055 to 0.213)
	.248

	SP06
	18-item primary
	4-level
	demographic
	common 234
	234
	0.079 (−0.059 to 0.217)
	.259

	SP07
	16-item exploratory
	4-level
	contextual
	common 234
	234
	0.081 (−0.056 to 0.219)
	.244

	SP08
	16-item exploratory
	5-level
	contextual
	common 234
	234
	0.082 (−0.053 to 0.217)
	.233

	SP09
	18-item primary
	5-level
	unadjusted
	maximum available
	237
	0.084 (−0.050 to 0.217)
	.218

	SP10
	18-item primary
	4-level
	demographic
	maximum available
	237
	0.084 (−0.053 to 0.221)
	.230

	SP11
	18-item primary
	4-level
	unadjusted
	common 234
	234
	0.084 (−0.052 to 0.220)
	.222

	SP12
	16-item exploratory
	5-level
	demographic
	common 234
	234
	0.086 (−0.051 to 0.222)
	.218

	SP13
	16-item exploratory
	5-level
	demographic
	maximum available
	237
	0.089 (−0.047 to 0.225)
	.198

	SP14
	16-item exploratory
	5-level
	unadjusted
	common 234
	234
	0.090 (−0.045 to 0.224)
	.190

	SP15
	18-item primary
	4-level
	unadjusted
	maximum available
	237
	0.090 (−0.045 to 0.225)
	.192

	SP16
	16-item exploratory
	4-level
	demographic
	common 234
	234
	0.090 (−0.048 to 0.229)
	.201

	SP17
	16-item exploratory
	5-level
	unadjusted
	maximum available
	237
	0.094 (−0.040 to 0.227)
	.168

	SP18
	16-item exploratory
	4-level
	demographic
	maximum available
	237
	0.094 (−0.044 to 0.232)
	.180

	SP19
	16-item exploratory
	4-level
	unadjusted
	common 234
	234
	0.094 (−0.042 to 0.231)
	.174

	SP20
	16-item exploratory
	4-level
	unadjusted
	maximum available
	237
	0.099 (−0.037 to 0.234)
	.152


Note. All 20 post hoc monotonic-trend specifications are shown. All point estimates were positive, but every 95% confidence interval included zero. Category scores are ordinal proxies, not hours-per-week slopes.
Supplementary Table S17. Incremental predictive value of social-media duration
	Metric
	Mean
	Median
	2.5th percentile
	97.5th percentile
	Favorable repeats %

	RMSE improvement: contextual minus plus-social-media
	0.0220
	0.0240
	−0.0262
	0.0707
	82.0

	MAE improvement: contextual minus plus-social-media
	0.0746
	0.0722
	0.0201
	0.1252
	100.0

	R² improvement: plus-social-media minus contextual
	0.0056
	0.0061
	−0.0066
	0.0177
	82.0


Note. One hundred repeated stratified 10-fold cross-validations compared the contextual model with and without categorical social-media duration. Repeats assess algorithmic stability and are not independent participant samples. Median ΔR² was 0.0061.
Supplementary Table S18. Recruitment-wave-specific exposure contrasts
	Wave
	Contrast
	B
	HC3 SE
	95% CI
	p
	N
	Interaction p

	2024
	4–6 hours/week
	2.17
	3.04
	−3.89 to 8.23
	.477
	78
	.503

	2024
	7–9 hours/week
	0.19
	3.85
	−7.50 to 7.87
	.961
	78
	.503

	2024
	≥10 hours/week
	3.57
	3.53
	−3.48 to 10.62
	.316
	78
	.503

	2025
	4–6 hours/week
	4.55
	1.62
	1.35 to 7.75
	.006
	156
	.503

	2025
	7–9 hours/week
	2.22
	1.62
	−0.98 to 5.42
	.172
	156
	.503

	2025
	≥10 hours/week
	4.14
	1.94
	0.30 to 7.97
	.035
	156
	.503


Note. The interaction test (p = .503) governs between-wave interpretation. A significant estimate in one wave and a nonsignificant estimate in another do not themselves demonstrate heterogeneity.
Supplementary Table S19. OLS omitted-confounding sensitivity statistics
	Contrast
	OLS B
	OLS SE
	Partial R²
	RV point
	RV α=.05
	Interpretation

	4–6 hours/week
	3.84
	1.54
	0.027
	0.154
	0.035
	Post hoc; noncausal

	7–9 hours/week
	1.85
	1.76
	0.005
	0.068
	0.000
	Post hoc; noncausal

	≥10 hours/week
	3.48
	1.64
	0.020
	0.133
	0.010
	Post hoc; noncausal


Note. Robustness values are Cinelli-Hazlett-style OLS sensitivity statistics. The α=.05 values show that modest residual confounding could move the nominally significant contrasts across the .05 threshold. These diagnostics do not establish causal identification.

S8. Reproducibility and evidence map
All numerical tables and figures were generated from versioned R scripts. The ordered pipeline is:
00_freeze_source.R
01_import_deidentify.R
02_score_psychometrics.R
03_primary_analysis.R
04_secondary_sensitivity.R
04b_audit_reconstruction_checks.R
05_tables_figures.R
05a_robustness_enhancement.R
06_reproducibility_audit.R
Independent scripts verify scoring, the primary model matrix and HC3 covariance, the secondary FDR and sensitivity outputs, the sports activity-adjustment attenuation, the discussion-category collapse, and all specification-curve, cross-validation, wave, and omitted-confounding calculations.
This appendix includes all prespecified unfavorable and null sensitivity findings and is intended for publication as Additional file 1 with the main article.
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