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Table 1. Baseline characteristics, lifestyle factors, and reported health conditions among participants (N = 847).
	Variable
	Category
	n (%) / mean ± SD

	Age, years
	Mean ± SD
	33.58 ± 14.40

	
	Median (IQR)
	29 (20-45)

	
	Range
	18-73

	Age group
	18-24
	355 (41.9)

	
	25-34
	128 (15.1)

	
	35-44
	138 (16.3)

	
	45-54
	135 (15.9)

	
	≥55
	91 (10.7)

	Sex
	Female
	720 (85.0)

	
	Male
	127 (15.0)

	Marital status
	Single
	387 (45.7)

	
	Married
	432 (51.0)

	
	Other
	28 (3.3)

	Residence
	City
	384 (45.3)

	
	Village
	424 (50.1)

	
	Camp
	30 (3.5)

	
	Countryside
	9 (1.1)

	Education
	Secondary or below
	164 (19.4)

	
	University and above
	683 (80.6)

	Job status
	Student
	288 (34.0)

	
	Paid employment
	381 (45.0)

	
	Not in paid employment
	156 (18.4)

	
	Retired
	22 (2.6)

	Monthly income
	Low
	132 (15.6)

	
	Average
	580 (68.5)

	
	High
	135 (15.9)

	Smoking status
	Never/current non-smoker
	764 (90.2)

	
	Current smoker
	64 (7.6)

	
	Former smoker
	19 (2.2)

	Secondhand smoke exposure
	No
	327 (38.6)

	
	Yes
	520 (61.4)

	Alcohol consumption in past year
	No
	816 (96.3)

	
	Yes
	31 (3.7)

	Night sleep, hours
	Mean ± SD
	6.78 ± 1.77

	
	Median (IQR)
	7 (6-8)

	
	Range
	1-15

	Sleep category
	Short (<6 h)
	187 (22.1)

	
	Normal (6-8 h)
	551 (65.1)

	
	Long (>8 h)
	109 (12.9)

	Adapted physical activity frequency score
	Mean ± SD
	2.63 ± 2.11

	
	Median (IQR)
	2 (1-4)

	
	Range
	0-9

	Physical activity frequency category
	Low (0-2)
	430 (50.8)

	
	Moderate (3-5)
	315 (37.2)

	
	High (6-9)
	102 (12.0)

	CES-D-10 total score (valid n=703)
	Mean ± SD
	11.65 ± 5.97

	
	Median (IQR)
	12 (7-15)

	
	Range
	0-30

	Depressive symptoms among valid CES-D-10 cases
	No (<10)
	264 (37.6)

	
	Yes (≥10)
	439 (62.4)

	Dietary pattern
	Balanced diet
	750 (88.5)

	
	Plant-based
	56 (6.6)

	
	Meat-based
	41 (4.8)

	Any metabolic disease
	No
	711 (83.9)

	
	Yes
	136 (16.1)

	Diabetes
	No
	800 (94.5)

	
	Yes
	47 (5.5)

	Hypertension
	No
	792 (93.5)

	
	Yes
	55 (6.5)

	Dyslipidemia/lipid disorder
	No
	819 (96.7)

	
	Yes
	28 (3.3)

	Insulin resistance
	No
	801 (94.6)

	
	Yes
	46 (5.4)

	Self-reported obesity
	No
	773 (91.3)

	
	Yes
	74 (8.7)

	Thyroid disorder
	No
	809 (95.5)

	
	Yes
	38 (4.5)


Note. Percentages use N = 847 unless otherwise specified. CES D 10 summaries use valid cases (n = 703). Any metabolic disease includes diabetes, hypertension, dyslipidemia, and insulin resistance.


Table 2. CES D 10 item response distribution and scoring profile.
	CES-D-10 item
	Rarely/<1 day, n (%)
	1-2 days, n (%)
	3-4 days, n (%)
	5-7 days, n (%)
	Don't know, n (%)
	High-risk response, n (%)
	Scored item mean ± SD

	Bothered by things that usually do not bother me
	233 (27.5)
	334 (39.4)
	170 (20.1)
	46 (5.4)
	64 (7.6)
	216 (25.5)
	1.04 ± 0.87

	Difficulty concentrating
	201 (23.7)
	332 (39.2)
	189 (22.3)
	72 (8.5)
	53 (6.3)
	261 (30.8)
	1.17 ± 0.91

	Felt depressed
	277 (32.7)
	230 (27.2)
	188 (22.2)
	70 (8.3)
	82 (9.7)
	258 (30.5)
	1.07 ± 0.99

	Everything required effort
	166 (19.6)
	279 (32.9)
	230 (27.2)
	127 (15.0)
	45 (5.3)
	357 (42.1)
	1.40 ± 0.99

	Felt hopeful about the future (reverse-coded)
	111 (13.1)
	164 (19.4)
	299 (35.3)
	230 (27.2)
	43 (5.1)
	275 (32.5)
	1.19 ± 1.00

	Felt scared/fearful
	248 (29.3)
	285 (33.6)
	185 (21.8)
	74 (8.7)
	55 (6.5)
	259 (30.6)
	1.11 ± 0.95

	Sleep was disturbed
	203 (24.0)
	249 (29.4)
	203 (24.0)
	149 (17.6)
	43 (5.1)
	352 (41.6)
	1.37 ± 1.05

	Felt happy (reverse-coded)
	96 (11.3)
	203 (24.0)
	390 (46.0)
	125 (14.8)
	33 (3.9)
	299 (35.3)
	1.33 ± 0.87

	Felt lonely
	324 (38.3)
	218 (25.7)
	156 (18.4)
	60 (7.1)
	89 (10.5)
	216 (25.5)
	0.94 ± 0.97

	Could not get going
	277 (32.7)
	250 (29.5)
	113 (13.3)
	37 (4.4)
	170 (20.1)
	150 (17.7)
	0.87 ± 0.88


Note. High risk responses were 3 to 4 days or 5 to 7 days for negative items and rarely or less than 1 day or 1 to 2 days for reverse coded positive affect items. Hopefulness and happiness were reverse coded. Cronbach alpha was 0.835 after the prespecified one item imputation rule.


Table 3. Sociodemographic comparisons by any self reported metabolic disease status.
	Variable
	Category
	Total, n
	No metabolic disease, n (%)
	Any metabolic disease, n (%)
	Prevalence within category, %
	Crude RR (95% CI)
	p-value
	Cramer's V

	Age group
	18-24
	355
	334 (94.1)
	21 (5.9)
	5.9
	1.00 (reference)
	<0.001
	0.373

	
	25-34
	128
	112 (87.5)
	16 (12.5)
	12.5
	2.11 (1.14-3.92)
	
	

	
	35-44
	138
	124 (89.9)
	14 (10.1)
	10.1
	1.71 (0.90-3.28)
	
	

	
	45-54
	135
	92 (68.1)
	43 (31.9)
	31.9
	5.38 (3.32-8.73)
	
	

	
	≥55
	91
	49 (53.8)
	42 (46.2)
	46.2
	7.80 (4.87-12.49)
	
	

	Sex
	Female
	720
	610 (84.7)
	110 (15.3)
	15.3
	1.00 (reference)
	0.142
	0.051

	
	Male
	127
	101 (79.5)
	26 (20.5)
	20.5
	1.34 (0.91-1.97)
	
	

	Marital status
	Single
	387
	357 (92.2)
	30 (7.8)
	7.8
	1.00 (reference)
	<0.001
	0.208

	
	Married
	432
	332 (76.9)
	100 (23.1)
	23.1
	2.99 (2.03-4.39)
	
	

	
	Other
	28
	22 (78.6)
	6 (21.4)
	21.4
	2.76 (1.26-6.08)
	
	

	Residence
	City
	384
	314 (81.8)
	70 (18.2)
	18.2
	1.00 (reference)
	0.349
	0.062

	
	Village
	424
	363 (85.6)
	61 (14.4)
	14.4
	0.79 (0.58-1.08)
	
	

	
	Camp
	30
	27 (90.0)
	3 (10.0)
	10.0
	0.55 (0.18-1.64)
	
	

	
	Countryside
	9
	7 (77.8)
	2 (22.2)
	22.2
	1.22 (0.35-4.21)
	
	

	Education
	Secondary or below
	164
	141 (86.0)
	23 (14.0)
	14.0
	1.00 (reference)
	0.430
	0.027

	
	University and above
	683
	570 (83.5)
	113 (16.5)
	16.5
	1.18 (0.78-1.79)
	
	

	Job status
	Student
	288
	271 (94.1)
	17 (5.9)
	5.9
	1.00 (reference)
	<0.001
	0.234

	
	Paid employment
	381
	297 (78.0)
	84 (22.0)
	22.0
	3.74 (2.27-6.15)
	
	

	
	Not in paid employment
	156
	131 (84.0)
	25 (16.0)
	16.0
	2.71 (1.51-4.87)
	
	

	
	Retired
	22
	12 (54.5)
	10 (45.5)
	45.5
	7.70 (4.02-14.75)
	
	

	Monthly income
	Low
	132
	107 (81.1)
	25 (18.9)
	18.9
	1.00 (reference)
	0.451
	0.043

	
	Average
	580
	493 (85.0)
	87 (15.0)
	15.0
	0.79 (0.53-1.18)
	
	

	
	High
	135
	111 (82.2)
	24 (17.8)
	17.8
	0.94 (0.57-1.56)
	
	


Note. P values are from Pearson chi square or Fisher exact tests, as appropriate. Crude relative risks compare each category with the stated reference. CI indicates confidence interval, and RR indicates relative risk.


Table 4. Lifestyle, dietary, and psychosocial comparisons by any self reported metabolic disease status.
	Variable
	Category
	Total, n
	No metabolic disease, n (%)
	Any metabolic disease, n (%)
	Prevalence within category, %
	Crude RR (95% CI)
	p-value
	Cramer's V

	Smoking status
	Never/current non-smoker
	764
	647 (84.7)
	117 (15.3)
	15.3
	1.00 (reference)
	0.197
	0.062

	
	Current smoker
	64
	49 (76.6)
	15 (23.4)
	23.4
	1.53 (0.95-2.46)
	
	

	
	Former smoker
	19
	15 (78.9)
	4 (21.1)
	21.1
	1.37 (0.57-3.34)
	
	

	Secondhand smoke exposure
	No
	327
	279 (85.3)
	48 (14.7)
	14.7
	1.00 (reference)
	0.386
	0.030

	
	Yes
	520
	432 (83.1)
	88 (16.9)
	16.9
	1.15 (0.83-1.59)
	
	

	Alcohol consumption in past year
	No
	816
	685 (83.9)
	131 (16.1)
	16.1
	1.00 (reference)
	1.000
	0.000

	
	Yes
	31
	26 (83.9)
	5 (16.1)
	16.1
	1.00 (0.44-2.28)
	
	

	Sleep category
	Normal (6-8 h)
	551
	459 (83.3)
	92 (16.7)
	16.7
	1.00 (reference)
	0.021
	0.096

	
	Short (<6 h)
	187
	151 (80.7)
	36 (19.3)
	19.3
	1.15 (0.81-1.63)
	
	

	
	Long (>8 h)
	109
	101 (92.7)
	8 (7.3)
	7.3
	0.44 (0.22-0.88)
	
	

	Physical activity frequency category
	High (6-9)
	102
	90 (88.2)
	12 (11.8)
	11.8
	1.00 (reference)
	0.147
	0.067

	
	Moderate (3-5)
	315
	270 (85.7)
	45 (14.3)
	14.3
	1.21 (0.67-2.20)
	
	

	
	Low (0-2)
	430
	351 (81.6)
	79 (18.4)
	18.4
	1.56 (0.89-2.75)
	
	

	Dietary pattern
	Balanced diet
	750
	634 (84.5)
	116 (15.5)
	15.5
	1.00 (reference)
	0.295
	0.054

	
	Plant-based
	56
	46 (82.1)
	10 (17.9)
	17.9
	1.15 (0.64-2.07)
	
	

	
	Meat-based
	41
	31 (75.6)
	10 (24.4)
	24.4
	1.58 (0.90-2.77)
	
	

	Salty preference
	No
	401
	330 (82.3)
	71 (17.7)
	17.7
	1.00 (reference)
	0.215
	0.043

	
	Yes
	446
	381 (85.4)
	65 (14.6)
	14.6
	0.82 (0.60-1.12)
	
	

	Sweet preference
	No
	433
	362 (83.6)
	71 (16.4)
	16.4
	1.00 (reference)
	0.782
	0.009

	
	Yes
	414
	349 (84.3)
	65 (15.7)
	15.7
	0.96 (0.70-1.30)
	
	

	Spicy/hot preference
	No
	597
	511 (85.6)
	86 (14.4)
	14.4
	1.00 (reference)
	0.043
	0.070

	
	Yes
	250
	200 (80.0)
	50 (20.0)
	20.0
	1.39 (1.01-1.90)
	
	

	Oily/fatty/greasy preference
	No
	686
	582 (84.8)
	104 (15.2)
	15.2
	1.00 (reference)
	0.142
	0.050

	
	Yes
	161
	129 (80.1)
	32 (19.9)
	19.9
	1.31 (0.92-1.87)
	
	

	No special preference only
	No
	653
	548 (83.9)
	105 (16.1)
	16.1
	1.00 (reference)
	0.973
	0.001

	
	Yes
	194
	163 (84.0)
	31 (16.0)
	16.0
	0.99 (0.69-1.43)
	
	

	Depressive symptoms (valid CES-D-10)
	No (<10)
	264
	219 (83.0)
	45 (17.0)
	17.0
	1.00 (reference)
	0.886
	0.005

	
	Yes (≥10)
	439
	366 (83.4)
	73 (16.6)
	16.6
	0.98 (0.70-1.37)
	
	


Note. P values are from Pearson chi square or Fisher exact tests, as appropriate. CES D 10 comparisons use participants with a scorable total. Crude relative risks compare each category with the stated reference.


Table 5. Continuous outcomes by sex and age group.
	Continuous variable
	Overall mean ± SD
	Female mean ± SD
	Male mean ± SD
	Sex p-value
	Cohen d (male-female)
	18-24 mean ± SD
	25-34 mean ± SD
	35-44 mean ± SD
	45-54 mean ± SD
	≥55 mean ± SD
	Age-group ANOVA p-value
	Eta-squared

	Age, years
	33.58 ± 14.40
	32.54 ± 13.87
	39.46 ± 15.91
	<0.001
	0.49
	—
	—
	—
	—
	—
	—
	—

	Night sleep, hours
	6.78 ± 1.77
	6.83 ± 1.83
	6.54 ± 1.41
	0.050
	-0.16
	6.97 ± 2.05
	6.99 ± 1.83
	6.70 ± 1.36
	6.56 ± 1.43
	6.23 ± 1.37
	0.002
	0.020

	Physical activity frequency score
	2.63 ± 2.11
	2.50 ± 2.05
	3.36 ± 2.27
	<0.001
	0.42
	2.98 ± 2.19
	2.33 ± 2.05
	2.43 ± 2.10
	2.21 ± 1.90
	2.56 ± 1.96
	<0.001
	0.023

	CES-D-10 total score
	11.65 ± 5.97
	12.07 ± 5.92
	9.25 ± 5.66
	<0.001
	-0.48
	13.24 ± 5.57
	12.99 ± 6.16
	9.85 ± 5.44
	10.13 ± 5.99
	9.15 ± 5.74
	<0.001
	0.082

	Metabolic disease count
	0.21 ± 0.55
	0.19 ± 0.49
	0.33 ± 0.78
	0.045
	0.27
	0.06 ± 0.24
	0.13 ± 0.36
	0.14 ± 0.49
	0.44 ± 0.81
	0.64 ± 0.84
	<0.001
	0.132


Note. Sex P values use Welch t tests, and age group P values use one way analysis of variance. Cohen d is male minus female. Eta squared is the analysis of variance effect size. CES D 10 analyses use valid cases only.


Table 6. Multivariable logistic regression predictors of any self reported metabolic disease.
	Predictor
	Adjusted OR
	95% CI
	p-value

	Age, per 10-year increase
	2.16
	1.81-2.57
	<0.001

	Male sex (vs female)
	0.98
	0.51-1.89
	0.944

	City residence (vs non-city)
	1.03
	0.64-1.67
	0.887

	University education or above
	0.85
	0.46-1.57
	0.605

	Average income (vs low)
	0.60
	0.32-1.10
	0.100

	High income (vs low)
	1.05
	0.46-2.38
	0.913

	Current smoking
	1.49
	0.67-3.29
	0.329

	Secondhand smoke exposure
	1.32
	0.82-2.12
	0.254

	Any alcohol consumption in past year
	0.50
	0.16-1.61
	0.247

	Short sleep (<6 h)
	1.01
	0.60-1.69
	0.980

	Physical activity frequency score, per point
	0.93
	0.83-1.04
	0.210

	Depressive symptoms (CES-D-10 ≥10)
	1.52
	0.92-2.49
	0.100

	Salty food preference
	1.01
	0.62-1.65
	0.978

	Sweet food preference
	1.21
	0.76-1.92
	0.424

	Spicy/hot food preference
	2.14
	1.30-3.52
	0.003

	Oily/fatty/greasy food preference
	1.35
	0.76-2.38
	0.304

	Plant-based diet (vs balanced)
	1.85
	0.79-4.33
	0.154

	Meat-based diet (vs balanced)
	2.28
	0.93-5.60
	0.073


Note. Complete case logistic regression included 703 participants and 118 events. The likelihood ratio test was P < 0.001, and McFadden pseudo R squared was 0.182. OR indicates odds ratio, and CI indicates confidence interval.
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