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Background and Objectives: Evidence regarding macronutrients and body composition remains limited. This 

study examined the relationship in Chinese college students. Methods and Study Design: 498 Beijing college 

students aged 18–31 years were included. Dietary intake was assessed using a food frequency questionnaire, and 

body composition was measured by bioelectrical impedance. Linear and logistic regression analyses examined 

correlations between macronutrients intake and body composition. Results: Obesity-related indicators including 

waist and hip circumference, waist-hip ratio, body mass index, body fat mass, fat mass index and body fat per-

centage, and muscle-related indicators including soft lean mass, fat free mass, fat-free mass index, skeletal muscle 

mass, skeletal muscle index were negatively correlated with the proportion of protein intake (p <0.05), and were 

positively correlated with the proportion of fat intake (p <0.05). All body composition parameters, except waist-

hip ratio, were negatively correlated with the proportion of carbohydrate intake (p <0.05). The risk of thinness in-

creased progressively with higher proportion of protein intake (OR: 4.48, 4.57, 7.43; p <0.05). However, higher 

proportion of protein intake was associated with a reduced risk of overweight (OR :0.41, 0.39; p <0.05) and obe-

sity (OR = 0.09, p = 0.007). Increased risk of overweight (OR = 2.29, p = 0.044) and obesity (OR = 4.42, p = 

0.030) were observed in the fourth quartile group of fat intake proportion compared to the first. Conclusions: 

Further studies are warranted to clarify the relationship between body muscle and fat distribution and macronutri-

ents intake composition. 
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INTRODUCTION 

Bioelectrical impedance analysis has become the pre-

ferred method among biomedical researchers and clini-

cians due to its low cost, simplicity and portability.1 Body 

composition indicators play a crucial role in assessing 

nutritional status and overall health. Additionally, they 

provide essential information for predicting, diagnosing, 

and managing numerous chronic conditions, particularly 

in younger populations. For instance, waist-hip ratio and 

body fat percentage are significant risk factors for type 2 

diabetes mellitus (T2DM) and serve as an important di-

agnostic tool in T2DM prevention.2 A systematic review 

has demonstrated that waist circumference and waist-to-

hip ratio can predict cardiovascular incidents.3 Studies 

indicate that body fat mass and lean mass are key indica-

tors for evaluating the health status of young people. 

When these measures fall outside the normal range, they 

may become risk factors for the development of various 

chronic diseases.4 Therefore, maintaining healthy body 

composition is essential for promoting physical fitness 

among college students.  

Body composition is influenced by multiple factors, in-

cluding sex, age, dietary habits, physical activity levels, 

and genetic origin. For most individuals, there is an age-

related increase in body fat until age 65 years,5 whereas  

 

 

muscle and bone mass progressively decline with age.6 

Therefore, achieving and maintaining an appropriate body 

composition in youth establishes an important foundation 

for long-term health. As dietary intake is a major deter-

minant of body composition in young people, this study 

focuses on dietary macronutrients, which are dietary en-

ergy producer including carbohydrate, fat and protein. 

Evidence indicates that excessive carbohydrate intake or a 

high dietary ratio of carbohydrate to fat or protein may 

elevate insulin levels and promote body fat accumula-

tion.7 Moreover, a higher proportion of energy intake 

from fat has been reported to be positively associated 

with body mass index (BMI).8 In contrast, protein-rich 

diets may help reduce fat mass by increasing activity-

related energy expenditure and enhancing non-exercise 

activity thermogenesis.9 
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However, few research has specifically examined the 

relationship between the carbohydrate, fat, protein intake 

and multiple body composition indicators among college 

students. This population represents a transitional life 

stage into adulthood, often characterized by high energy 

demands. College students generally show considerable 

concern regarding body weight, calorie intake and healthy 

dietary patterns.10 Investigating the relationship between 

macronutrients intake and body composition may there-

fore help students better understand how dietary compo-

nents influence physical health, thereby supporting the 

development of sustainable and healthy eating habits 

among young adults. 

 

METHODS 

Participants 

This cross-sectional investigation enrolled college stu-

dents. A total of 498 participants (aged 18–31 years) 

completed the body composition assessment, and 488 

completed the dietary intake survey. Ultimately, 474 par-

ticipants completed all study assessments and were in-

cluded in the final analysis. Prior to enrollment, all partic-

ipants provided informed consent. The study was ap-

proved by the Ethics Committee of Capital Medical Uni-

versity (Approved number: Z2020SY044). 

 

Dietary nutrition assessment 

Dietary intake data were acquired via the Food Frequency 

Questionnaire (FFQ).11 Daily total energy and nutrient 

intakes were calculated based on the China Food Compo-

sition Tables.11 The proportion of energy intake from car-

bohydrates was calculated using the formula: (energy 

from carbohydrate intake / total energy intake) × 100%, 

based on standard conversion factors (4 kcal/g for carbo-

hydrates). Total energy intake was calculated excluding 

fiber energy. The proportions of energy intake from pro-

tein and fat were determined using coefficients of 4 kcal/g 

for protein and 9 kcal/g for fat, respectively. 

 

Body composition measurements 

Body composition assessments were conducted utilizing a 

bioelectrical impedance analyzer (BIA) (Inbody 770 Co., 

Seoul, Korea). Height and weight were determined using 

a portable automatic height and weight meter (Inbody 

BSM 370). All measurements were performed by a 

trained research assistant following standardized proce-

dures. Participants were instructed to stand upright, main-

tain a forward gaze, and remain barefoot and lightly 

clothed during the assessment. Body mass index (BMI) 

was calculated as weight (kg) divided by height squared 

(m2). Obesity was defined as a BMI ≥ 28 kg/m2 and 

overweight as 24 kg/m2 ≤ BMI < 28 kg/m2, according to 

the criteria of the Working Group on Obesity in China.12 

Normal weight was defined as 18.5 kg/m2 ≤ BMI < 24 

kg/m2, and thinness was defined as < 18.5 kg/m2. The 

waist-hip ratio was calculated as the ratio of waist cir-

cumference to hip circumference. Further body composi-

tion parameters were derived by Inbody 770 Co. using 

electrophysiology in conjunction with proprietary algo-

rithms (not publicly accessible). 

 

Statistical analysis 

Following the assessment of data normality via the 

Shapiro–Wilk or Kolmogorov–Smirnov tests, normally 
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distributed data are presented as means ± standard devia-

tion (SD), while non-normal data are expressed as median 

(interquartile range). Baseline characteristics, stratified by 

sex, were compared using independent samples t-tests for 

normally distributed variables, Mann-Whitney U tests for 

skewed variables, and χ2 tests for categorical variables. 

One-way analysis of variance (ANOVA) with Bonferro-

ni’s correction or Kruskal–Wallis tests were employed to 

assess differences in body composition parameters across 

quartiles of protein, fat, and carbohydrate intake propor-

tions. Linear regression models were utilized to evaluate 

the association between macronutrients intake (protein, 

fat, and carbohydrate) as independent variables and body 

composition parameters as the dependent variables. Spe-

cifically, Model 1 was unadjusted; Model 2 was adjusted 

for sex and age; and Model 3 was further adjusted for sex, 

age, total energy intake, alcohol consumption, and sugar-

sweetened beverages intake. Results from multiple lo-

gistic regression analyses are presented as odds ratios 

(ORs) with 95% confidence intervals (CIs). Reference 

values for waist-hip ratio were defined as ≤ 0.9 for males 

and ≤ 0.85 for females, and for body fat percentage as < 

25% for males and < 30% for females.13 All statistical 

analyses were conducted using IBM SPSS Statistics ver-

sion 26.0 (IBM Corp., Armonk, NY, USA). p-value <0.05 

was considered statistically significant 

 

RESULTS 

Basic characteristics  

Participants were stratified into two groups based on sex 

(Table 1). The study included a total of 498 participants 

(113 males and 385 females) aged 18 to 31 years. Cir-

cumference of waist and hip were significantly higher in 

males compared to females (p <0.001). Males exhibited 

significantly elevated levels of BMI, total fat-free mass 

(FFM), FFM of the trunk, upper and lower limbs, soft 

lean mass, fat-free mass index (FFMI), skeletal muscle 

mass, and skeletal muscle index compared to females (p 

 

Table 1. Baseline characteristics of the college students by sex 
 

Variables Total Male Famale p 

Body composition     

 N 498 113 385  

 Age 20.0 (19.0, 22.0) 20.0 (19.0, 21.0) 20.0 (19.0, 22.0) 0.360 

 Waist circumference (cm) 77.7 (73.2, 82.8) 80.0 (74.3, 88.2)  77.0 (72.6, 81.9)  <0.001** 

 Hip circumference (cm) 92.8 (89.6, 96.4) 96.7 (92.5, 101) 91.8 (89.0, 94.8) <0.001** 

 Waist-hip ratio 0.840 (0.810, 0.870) 0.830 (0.800, 0.870) 0.840 (0.810, 0.870) 0.314 

 Body mass index (kg/m2) 21.7 (20.3, 23.8) 22.6 (20.9, 25.2) 21.5 (20.1, 23.5)  <0.001** 

 Thinness, n (%) 34.0 (6.80) 6.00 (5.30) 28.0 (7.30) <0.001** 

 Normal, n (%) 352 (70.7) 66.0 (58.4) 286 (74.3)  

 Overweight, n (%) 85.0 (17.1) 26.0 (23.0) 59.0 (15.3)  

 Obesity, n (%) 27.0 (5.40) 15.0 (13.3) 12.0 (3.10)  

 Body fat mass (kg)     

 Total 17.1 (13.5, 21.2) 13.5 (9.70, 17.6) 18.3 (14.6, 21.6) <0.001** 

 Trunk  8.30 (6.30, 10.3) 6.50 (4.40, 9.20)  8.70 (6.80, 10.4)  <0.001** 

 Upper limbs 2.30 (1.70, 3.00) 1.50 (1.00, 2.20) 2.50 (2.00, 3.10) <0.001** 

 Lower limbs 5.60 (4.40, 7.00) 4.30 (3.30, 5.30) 6.00 (5.00, 7.00) <0.001** 

 Fat free mass (kg)     

 Total 40.2 (36.8, 46.9) 56.5 ± 7.30  38.8 (36.2, 41.4) <0.001** 

 Trunk  17.3 (15.9, 20.2) 24.1 ± 3.00 16.7 (15.6, 18.0) <0.001** 

 Upper limbs 3.60 (3.10, 4.60) 5.80 ± 1.00 3.40 (3.10, 3.80) <0.001** 

 Lower limbs 12.9 (11.5, 15.1) 18.1 ± 2.30 12.3 (11.2, 13.4) <0.001** 

 Soft lean mass (kg) 37.7 (34.5, 44.1) 53.2 ± 6.80 36.4 (34.0, 38.9) <0.001** 

 Skeletal muscle mass (kg) 21.6 (19.6, 25.6) 31.7 ±4.30 20.8 (19.3, 22.4) <0.001** 

 FMI 6.40 (5.00, 8.00) 4.30 (3.30, 5.90) 6.90 (5.60, 8.20) <0.001** 

 FFMI 15.1 (14.3, 16.8) 18.4 ± 1.80 14.7 (14.1, 15.5) <0.001** 

 Skeletal muscle index, 

kg/m2 

6.20 (5.70, 7.00) 7.80 ± 0.70 5.90 (5.60, 6.30) <0.001** 

 Body fat percentage (%) 30.2 (24.4, 34.3) 19.6 (15.5, 24.1) 32.1 (27.9, 35.4) <0.001** 

Dietary intake     

 N 488 107 381  

 Energy intake (kcal/d) 1781 (1424, 2296) 1965 (1604, 2575) 1692 (1384, 2230) <0.001** 

 Protein intake (g/d) 66.6 (49.5, 89.2) 77.6 (57.5, 98.0) 63.3 (47.4, 87.7) <0.001** 

 Fat intake (g/d) 97.1 (79.8, 121) 111 (90.6, 136)  94.9 (76.3, 115)  <0.001** 

 Carbohydrate intake (g/d) 162 (123, 230) 184 (135, 252)  158 (121, 220)  0.011* 

 Fiber intake (g/d) 5.90 (3.80, 9.50) 5.50 (3.70, 9.50) 6.00 (3.80, 9.60) 0.520 

 Energy from     

 Protein (%) 14.9 (13.4, 16.4) 15.1 (13.2, 16.2) 14.9 ± 2.60 0.534 

 Fat (%) 48.7 (44.9, 53.2) 49.6 ± 6.60 48.7 (44.8, 53.0) 0.319 

 Carbohydrate (%) 36.3 ± 7.20 35.3 ± 7.20 36.6 ± 7.20 0.101 

 Sugar-sweetened beverag-

es, mL/d 

35.0 (7.50, 105) 52.5 (7.50, 250) 35.0 (7.50, 105) 0.007* 

 Alcohol intake, n (%) 118 (24.2) 35.0 (32.7) 83.0 (21.8) 0.020* 
 

FMI: fat mass index; FFMI: fat-free mass index.  

*p <0.05, **p <0.001. 
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<0.001). In contrast, total body fat mass (BFM), BFM of 

the trunk, upper and lower limbs, fat mass index (FMI), 

and body fat percentage (PBF) were higher in females 

than in males (p <0.001). No significant sex-based differ-

ences were observed in age or waist-hip ratio. 

The median daily energy intake was 1781 kcal (1965 

kcal in males and 1692 kcal in females). Significant sex-

based differences were observed in the intake of protein, 

fat (p <0.001), and carbohydrates (p <0.050). However, 

there were no significant sex-based differences in fiber 

intake or the proportion of protein intake, fat, and carbo-

hydrates. Consumption of sugar-sweetened beverages and 

the prevalence of alcohol consumption were both higher 

in males compared to females (p <0.050). 

 

Distribution of body composition in dietary intake 

Results of the preliminary body composition analysis, 

stratified by quartiles of dietary protein, fat, and carbohy-

drate intake proportions, were presented in Tables 2-4. 

The quartiles of protein intake proportion were defined as 

Q1 ≤13.3%, 13.3% <Q2 ≤14.9%, 14.9% <Q3 ≤16.3%, 

and Q4 >16.3% (Table 2). Significant differences across 

the four quartiles were observed for all body composition 

parameters, except for skeletal muscle mass, FFMI, and 

PBF. It was notable that, obesity-related indicators, in-

cluding waist and hip circumference, waist-hip ratio, 

BMI, BFM, and FMI, were significantly reduced in Q4 

compared to Q1 (p <0.050). In contrast, muscle-related 

indicators (FFM, soft lean mass, skeletal muscle index) 

were significantly reduced in Q2 compared to Q1 (p 

<0.050). 

The quartiles of fat intake proportion were defined as 

follows: Q1 ≤45.2%, 45.2% <Q2 ≤48.9%, 48.9% <Q3 

≤53.3%, and Q4 >53.3% (Table 3). Participants in the 

highest fat intake quartile exhibited significantly higher 

waist and hip circumferences, and BFM of trunk com-

pared with those in the second quartile. Additionally, 

FFM of lower limbs was significantly higher than in the 

first quartile. No other significant differences in body 

composition parameters were observed across the four 

groups. For carbohydrate intake proportion, the quartiles 

were: Q1 ≤31.1%, 31.1% <Q2 ≤36.3%, 36.3% <Q3 

≤40.1%, and Q4 >40.1%. No significant differences in 

body composition parameters were observed across the 

quartiles of carbohydrate intake proportion (Table 4). 

 

Association between macronutrients and body composi-

tions 

Linear regression analyses were performed to assess the 

associations between the proportion of energy intake from 

macronutrients (protein, fat, and carbohydrates) and body 

composition parameters, as detailed in Table 5. Model 1 

was unadjusted. Model 2 was adjusted for age and sex, 

and Model 3 was further adjusted for energy intake, alco-

hol consumption, and intake of sugar-sweetened beverag-

es. Obesity-related indicators, including waist and hip 

circumference, waist-hip ratio, BMI, BFM, FMI and PBF, 

demonstrated negative correlations with the proportion of 

protein intake across all three models (p <0.001). Muscle-

related indicators (soft lean mass, FFM, FFMI, skeletal 

muscle mass, skeletal muscle index) exhibited negative 

correlations with the proportion of protein intake in the 

adjusted Models 2 and 3 (p <0.050). In contrast, all body 

composition parameters, excluding FFMI and PBF, 

showed positive correlations with the proportion of fat 

intake across all three models (p <0.050). FFMI showed 

positive association with the proportion of fat intake only 

in model 3 (β = 0.044, p <0.001), whereas significant 

positive associations for PBF were observed in Model 2 

(β = 0.100, p = 0.017) and Model 3 (β = 0.196, p <0.001). 

Regarding the proportion of carbohydrate intake (Table 

5), waist and hip circumference, BMI, BFM, FFM of the 

trunk and upper limbs, FMI, FFMI, and PBF were nega-

tively associated in model 3 (p <0.050). Total FFM 

showed a negative correlation with the proportion of car-

bohydrate intake in model 1 (β = -0.121, p = 0.041) and 

model 3 (β = -0.130, p <0.001), which was attenuated in  

model 2 (β = -0.061, p = 0.078). Similar patterns were 

observed for soft lean mass, skeletal muscle index, and 

skeletal muscle mass (p <0.050). FFM of the lower limbs 

was inversely associated with the proportion of carbohy-

drate intake across all three models (p <0.050). 

The results of the multiple logistic regression analysis 

were presented in Table 6. Following adjustment for age,  

sex, energy intake, sugar-sweetened beverages, and alco-

hol consumption, high waist-hip ratio (OR = 0.090, 95% 

CI 0.010, 0.650, p = 0.018), FMI (OR = 0.120, 95% CI 

0.060, 0.240, p <0.001), FFMI (OR = 0.070, 95% CI 

0.030, 0.160, p <0.001), skeletal muscle index (OR = 

0.010, 95% CI 0.000, 0.050, p <0.001), and PBF (OR = 

0.090, 95% CI 0.020, 0.300, p <0.001) were inversely 

associated with the risk of thinness. Conversely, these 

indicators demonstrated significant positive associations 

with the risk of overweight and obesity (p <0.001). The 

risk of thinness increased progressively with higher pro-

portion of protein intake compared to Q1 (OR: 4.48, 4.57, 

7.43; p <0.05). However, a higher proportion of protein 

intake had a association with a reduced risk of overweight 

(OR = 0.410, 95% CI 0.200, 0.850, p = 0.017; OR = 

0.390, 95% CI 0.180, 0.850, p = 0.018) and obesity (OR 

= 0.090, 95% CI 0.020, 0.520, p = 0.007). Increased risk 

of overweight (OR = 2.29, 95% CI 1.02, 5.14, p = 0.044) 

and obesity (OR = 4.42, 95% CI 1.16, 16.9, p = 0.030) 

were observed in Q4 with a higher proportion of fat in-

take compared to Q1. No significant correlation was ob-

served between the proportion of carbohydrate intake and 

BMI categories across the different groups. 

 

DISCUSSION 

This cross-sectional study investigated the relationships 

between dietary macronutrients distribution (the 

proportions of carbohydrate, fat and protein intake) and 

body composition parameters. Our analysis identified 

signif icant  negative correlat ions between body 

composition indicators and both the proportions of 

protein and carbohydrate intake, while positive 

correlations were observed with the proportion of fat 

intake. Multivariate logistic regression models indicated 

that a higher proportion of protein intake was associated 

with a reduced risk of overweight and obesity, whereas a 

higher proportion of fat intake was associated with an  

increased risk.
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Table 2. Body composition parameters according to the proportion of energy intake from protein (n=474) 
 

Variables Q1 Q2 Q3 Q4 p 

Waist circumference (cm) 80.9 (75.9, 86.4) ‡,§,¶ 77.3 (73.2, 81.1) † 77.6 (72.9, 83.3) † 75.9 (71.8, 80.0) † <0.001** 

Hip circumference (cm) 94.2 (90.9, 98.3) ‡,¶ 92.0 (88.8, 95.2) † 92.5 (89.9, 97.0)  91.6 (88.7, 94.7) † <0.001** 

Waist-hip ratio 0.850 (0.820, 0.890) §,¶ 0.840 (0.810, 0.870) 0.830 (0.800, 0.860) † 0.830 (0.800, 0.860) † <0.001** 

Body mass index (kg/m2) 22.9 (20.7, 24.9) ‡,¶ 21.3 (19.9, 23.3) † 21.7 (20.6, 24.0)  21.2 (19.9, 22.8) † <0.001** 

Body fat mass (kg)      

 Total 19.3 (14.7, 23.4) ‡,¶ 17.0 (13.7, 20.4) † 17.0 (13.7, 22.0)  15.4 (12.6, 19.9) † <0.001** 

 Trunk  9.30 (7.40, 11.5) ‡,¶ 8.20 (6.30, 9.90) † 8.10 (6.30, 10.6)  7.30 (5.90, 9.40) † <0.001** 

 Upper limbs 2.70 (1.90, 3.40) ¶ 2.30 (1.80, 2.80)  2.30 (1.80, 3.10)  2.10 (1.60, 2.80) †  0.002* 

 Lower limbs 6.30 (5.00, 7.30) ¶ 5.60 (4.50, 6.70)  5.80 (4.50, 7.00)  5.20 (4.20, 6.60) † 0.002* 

Fat free mass (kg)      

 Total 41.1 (38.6, 48.2) ‡ 39.5 (36.5, 45.6) † 40.2 (36.7, 47.1)  40.3 (36.4, 45.9)  0.043* 

 Trunk  18.0 (16.6, 20.8) ‡ 17.0 (15.6, 19.3) † 17.5 (15.6, 20.3)  17.0 (15.9, 19.9)  0.042* 

 Upper limbs 3.80 (3.30, 4.70) ‡ 3.50 (3.00, 4.20) † 3.60 (3.10, 4.60)  3.50 (3.10, 4.40)  0.046* 

 Lower limbs 13.3 (12.2, 15.8) ‡  12.6 (11.4, 14.7) † 13.1 (11.4, 15.4)  12.8 (11.3, 14.7)  0.048* 

Soft lean mass (kg) 38.6 (36.3, 45.3) ‡ 37.1 (34.3, 42.7) † 37.8 (34.4, 44.3)  37.8 (34.2, 43.0)  0.043* 

Skeletal muscle mass (kg) 22.3 (20.6, 26.1)  21.4 (19.5, 24.9)  21.7 (19.6, 25.8)  21.5 (19.5, 25.1)  0.057 

FMI 7.00 (5.20, 8.40) ¶ 6.40 (5.00, 7.80)  6.30 (5.20, 8.30)  5.90 (4.60, 7.60) † 0.006* 

FFMI 15.4 (14.5, 17.0) 14.8 (14.2, 16.0)  15.2 (14.2, 17.1)  15.1 (14.2, 16.7)  0.083 

Skeletal muscle index, kg/m2 6.30 (5.90, 7.20) ‡  6.00 (5.60, 6.70) † 6.10 (5.70, 7.20)  6.10 (5.70, 6.70)  0.024* 

Body fat percentage (%) 31.2 (25.4, 35.4)  30.4 (25.5, 33.7) 30.2 (24.3, 35.0)  28.6 (23.3, 33.3)  0.051 
 

FMI: fat mass index; FFMI: fat-free mass index.  
†p <0.05, statistically different with Q1 
‡p <0.05, statistically different with Q2 
§p <0.05, statistically different with Q3 
¶p <0.05, statistically different with Q4 

*p <0.05, **p <0.001. 
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Table 3. Body composition parameters according to the proportion of energy intake from fat (n=474) 
 

Variables Q1 Q2 Q3 Q4 p 

Waist circumference (cm) 77.0 (73.3, 82.7)  76.6 (72.0, 79.9) ¶ 78.8 (73.6, 82.6)  79.4 (73.5, 86.8) ‡ 0.011* 

Hip circumference (cm) 92.3 (89.6, 95.6)  91.9 (88.9, 94.4) ¶ 93.2 (89.6, 96.7)  93.9 (90.0, 98.5) ‡ 0.013* 

Waist-hip ratio 0.830 (0.800, 0.870) 0.830 (0.800, 0.860) 0.840 (0.820, 0.880) 0.850 (0.810, 0.880) 0.079 

Body mass index (kg/m2) 21.8 (20.3, 23.7)  21.3 (20.1, 22.9)  21.7 (20.1, 24.0)  22.4 (20.4, 24.7)  0.078 

Body fat mass (kg)      

 Total 17.0 (13.0, 21.5) 16.3 (13.1, 20.0) 17.8 (14.0, 21.3)  18.3 (14.2, 23.4) 0.078 

 Trunk  8.20 (6.10, 10.4)  7.60 (5.90, 9.70) ¶ 8.60 (6.60, 10.4)  8.90 (6.40, 11.4) ‡ 0.048* 

 Upper limbs 2.30 (1.60, 3.00)  2.20 (1.60, 2.80)  2.50 (1.70, 3.00)  2.40 (1.80, 3.40)  0.173 

 Lower limbs 5.40 (4.40, 6.70)  5.50 (4.40, 6.60)  5.80 (4.50, 7.00)  5.80 (4.80, 7.40)  0.127 

Fat free mass (kg)      

 Total 39.9 (36.8, 44.5)  39.9 (36.7, 44.7)  40.0 (36.7, 46.0)  42.3 (37.6, 49.6)  0.057 

 Trunk  17.0 (15.9, 19.3)  17.0 (15.6, 19.3)  17.2 (16.0, 19.8)  18.2 (16.1, 21.2)  0.063 

 Upper limbs 3.50 (3.10, 4.20)  3.50 (3.10, 4.30)  3.50 (3.10, 4.30)  3.80 (3.20, 4.90)  0.088 

 Lower limbs 12.7 (11.4, 14.3) ¶  12.7 (11.4, 14.8)  12.9 (11.5, 14.8)  13.6 (12.0, 16.2) † 0.034* 

Soft lean mass (kg) 37.4 (34.5, 41.8)  37.4 (34.4, 42.2)  37.5 (34.4, 43.2)  39.7 (35.2, 46.7)  0.055 

Skeletal muscle mass (kg) 21.4 (19.6, 24.3)  21.4 (19.5, 24.4)  21.4 (19.6, 24.9)  22.8 (20.1, 27.5)  0.067 

FMI 6.30 (4.70, 7.90)  6.30 (4.80, 7.60)  6.50 (5.10, 8.30)  6.50 (5.20, 8.30)  0.312 

FFMI 15.1 (14.3, 16.1) 14.9 (14.3, 16.5)  15.0 (14.1, 16.8)  15.7 (14.4, 17.2)  0.152 

Skeletal muscle index, kg/m2 6.00 (5.80, 6.60)  6.10 (5.70, 6.70)  6.10 (5.70, 6.90)  6.50 (5.80, 7.30)  0.054 

Body fat percentage (%) 30.4 (24.7, 34.4)  29.7 (24.4, 33.7) 30.5 (25.1, 35.0)  30.5 (24.3, 35.1)  0.621 
 

FMI: fat mass index; FFMI: fat-free mass index.  
†p <0.05, statistically different with Q1 
‡p <0.05, statistically different with Q2 
§p <0.05, statistically different with Q3 
¶p <0.05, statistically different with Q4 

*p <0.05, **p <0.001. 
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Table 4. Body composition parameters according to the proportion of energy intake from carbohydrate (n=474) 
 

Variables Q1 Q2 Q3 Q4 p 

Waist circumference (cm) 78.3 (73.6, 84.2) 77.5 (72.2, 82.3)  78.1 (73.0, 82.4)  77.6 (73.2, 82.8)  0.533 

Hip circumference (cm) 93.7 (90.0, 97.4) 92.1 (89.3, 96.4)  92.5 (89.1, 95.3)  92.5 (89.7, 95.9)  0.306 

Waist-hip ratio 0.840 (0.820, 0.870) 0.830 (0.810, 0.860) 0.840 (0.820, 0.880)  0.830 (0.800, 0.870)  0.469 

Body mass index (kg/m2) 22.0 (20.4, 24.2) 21.3 (20.1, 23.7)  21.8 (20.1, 23.7)  21.9 (20.4, 23.8)  0.481 

Body fat mass (kg)      

 Total 17.7 (13.8, 21.7) 16.6 (13.4, 20.5)  17.9 (13.7, 22.0)  17.0 (12.7, 21.2)  0.449 

 Trunk  8.70 (6.40, 10.6)  7.80 (6.20, 9.90)  8.60 (6.30, 10.5)  8.30 (6.10, 10.3)  0.481 

 Upper limbs 2.30 (1.80, 3.10)  2.20 (1.60, 2.90)  2.40 (1.80, 3.10)  2.30 (1.60, 3.00)  0.366 

 Lower limbs 5.60 (4.60, 7.10)  5.40 (4.40, 6.80)  5.80 (4.60, 7.00)  5.40 (4.20, 6.90)  0.425 

Fat free mass (kg)      

 Total 41.6 (37.5, 48.9)  40.1 (36.7, 47.1)  39.6 (36.4, 43.8)  40.3 (37.2, 45.6)  0.100 

 Trunk  17.9 (16.1, 20.9)  17.4 (15.8, 20.5)  17.0 (15.7, 19.1) 17.3 (16.0, 20.3) 0.143 

 Upper limbs 3.80 (3.20, 4.80)  3.50 (3.10, 4.70)  3.50 (3.10, 4.10)  3.50 (3.20, 4.60)  0.168 

 Lower limbs 13.5 (11.9, 15.8)  12.9 (11.6, 15.6)  12.5 (11.3, 14.3)  12.8 (11.5, 14.9)  0.055 

Soft lean mass (kg) 39.1 (35.0, 45.8)  37.5 (34.4, 44.3)  37.0 (34.2, 41.1)  37.8 (34.8, 42.9)  0.096 

Skeletal muscle mass (kg) 22.5 (19.9, 26.8)  21.4 (19.5, 25.9)  21.3 (19.5, 23.6)  21.6 (19.9, 24.9)  0.107 

FMI 6.40 (5.20, 8.20)  6.20 (4.90, 7.60)  6.90 (5.30, 8.30)  6.40 (4.70, 8.00)  0.294 

FFMI 15.7 (14.4, 17.2) 15.0 (14.1, 16.9)  14.9 (14.1, 16.1)  15.1 (14.4, 16.5)  0.174 

Skeletal muscle index, kg/m2 6.40 (5.80, 7.20)  6.10 (5.70, 7.20)  6.00 (5.70, 6.50)  6.10 (5.80, 7.00)  0.129 

Body fat percentage (%) 30.2 (23.6, 34.7)  29.3 (23.7, 33.6) 31.3 (25.8, 35.1)  30.3 (24.4, 34.3)  0.256 
 

FMI: fat mass index; FFMI: fat-free mass index.  
†p <0.05, statistically different with Q1 
‡p <0.05, statistically different with Q2 
§p <0.05, statistically different with Q3 
¶p <0.05, statistically different with Q4 

*p <0.05, **p <0.001. 
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Table 5. The relationship between body compositions and the proportion of energy intake from macronutrient nutri-

ents (n=474) 
 

Body compositions Model Protein Fat Carbohydrate 

β p β p β p 

Waist circumference (cm) 1 -0.630 <0.001** 0.201 0.001** -0.088 0.114 

 2 -0.704 <0.001** 0.184 0.002* -0.064 0.245 

 3 -0.936 <0.001** 0.381 <0.001** -0.167 0.004* 

Hip circumference (cm) 1 -0.345 0.001** 0.137 0.001** -0.072 0.055 

 2 -0.392 <0.001** 0.127 0.001** -0.058 0.102 

 3 -0.565 <0.001** 0.274 <0.001** -0.135 <0.001** 

Waist-hip ratio 1 -0.004 <0.001** 0.001 0.009* <0.001 0.365 

 2 -0.004 <0.001** 0.001 0.018* <0.001 0.599 

 3 -0.005 <0.001** 0.002 <0.001** -0.001 0.103 

Body mass index (kg/m2) 1 -0.194 <0.001** 0.060 0.005* -0.026 0.208 

 2 -0.213 <0.001** 0.056 0.009* -0.019 0.338 

 3 -0.304 <0.001** 0.128 <0.001** -0.058 0.006* 

Body fat mass (kg)        

 Total 1 -0.503 <0.001** 0.128 0.004* -0.042 0.315 

  2 -0.476 <0.001** 0.139 0.001** -0.056 0.169 

  3 -0.623 <0.001** 0.278 <0.001** -0.130 0.002* 

 Trunk  1 -0.264 <0.001** 0.068 0.003* -0.023 0.292 

  2 -0.257 <0.001** 0.071 0.002* -0.027 0.206 

  3 -0.336 <0.001** 0.144 <0.001** -0.065 0.003* 

 Upper limbs 1 -0.084 <0.001** 0.021 0.008* -0.007 0.359 

  2 -0.077 <0.001** 0.024 0.002* -0.010 0.157 

  3 -0.101 <0.001** 0.047 <0.001** -0.023 0.003* 

 Lower limbs 1 -0.145 <0.001** 0.037 0.005* -0.012 0.322 

  2 -0.130 <0.001** 0.042 0.001** -0.019 0.104 

  3 -0.170 <0.001** 0.082 <0.001** -0.041 0.001** 

Fat free mass (kg)        

 Total 1 -0.112 0.479 0.156 0.014* -0.121 0.041* 

  2 -0.276 0.003* 0.113 0.002* -0.061 0.078 

  3 -0.454 <0.001** 0.247 <0.001** -0.130 <0.001** 

 Trunk  1 -0.071 0.289 0.066 0.013* -0.048 0.053 

  2 -0.145 <0.001** 0.047 0.003* -0.021 0.163 

  3 -0.225 <0.001** 0.105 <0.001** -0.051 0.001** 

 Upper limbs 1 -0.020 0.357 0.020 0.020* -0.015 0.068 

  2 -0.045 <0.001** 0.014 0.008* -0.006 0.241 

  3 -0.071 <0.001** 0.032 <0.001** -0.015 0.003* 

 Lower limbs 1 -0.039 0.472 0.062 0.004* -0.049 0.016* 

  2 -0.089 0.008* 0.049 <0.001** -0.031 0.014* 

  3 -0.142 <0.001** 0.094 <0.001** -0.054 <0.001** 

Soft lean mass (kg) 1 -0.104 0.487 0.147 0.014* -0.115 0.040* 

 2 -0.261 0.003* 0.106 0.002* -0.057 0.078 

 3 -0.427 <0.001** 0.232 <0.001** -0.121 <0.001** 

Skeletal muscle mass (kg) 1 -0.064 0.508 0.092 0.017* -0.072 0.047* 

 2 -0.166 0.002* 0.064 0.003* -0.034 0.099 

 3 -0.273 <0.001** 0.144 <0.001** -0.074 0.001** 

FMI 1 -0.171 <0.001** 0.034 0.038* -0.006 0.692 

 2 -0.154 <0.001** 0.040 0.009* -0.014 0.334 

 3 -0.202 <0.001** 0.084 <0.001** -0.037 0.014* 

FFMI 1 -0.021 0.551 0.026 0.069 -0.019 0.138 

 2 -0.058 0.016* 0.015 0.109 -0.006 0.541 

 3 -0.100 <0.001** 0.044 <0.001** -0.020 0.034* 

Skeletal muscle index, kg/m2 1 -0.014 0.418 0.017 0.012* -0.013 0.040* 

 2 -0.032 0.004* 0.012 0.004* -0.006 0.111 

 3 -0.051 <0.001** 0.027 <0.001** -0.014 0.001** 

Body fat percentage (%) 1 -0.505 <0.001** 0.068 0.205 0.011 0.835 

 2 -0.402 <0.001** 0.100 0.017* -0.032 0.417 

 3 -0.491 <0.001** 0.196 <0.001** -0.085 0.041* 
 

FMI: fat mass index; FFMI: fat-free mass index.  

Model 1: unadjusted; Model 2: adjusted for sex and age; Model 3: adjusted for sex, age, energy intake, alcohol intake, sugar-sweetened 

beverages.. 

*p <0.05, **p <0.001.  
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Table 6. Factors contributing to different BMI (n=474) 
 

Variable Thinness Overweight Obesity 

OR (95% CI) p OR (95% CI) p OR (95% CI) p 

Waist-hip ratio 

(Ref: male ≤0.9, female ≤0.85) 

0.090 (0.010, 0.650) 0.018* 3.67 (2.11, 6.38) <0.001** 29.1 (8.75, 96.8) <0.001** 

FMI 0.120 (0.060, 0.240) <0.001** 10.5 (5.97, 18.3) <0.001** 72.6 (25.3, 208) <0.001** 

FFMI 0.070 (0.030, 0.160) <0.001** 4.75 (3.34, 6.74) <0.001** 14.8 (7.77, 28.3) <0.001** 

Skeletal muscle index, kg/m2 0.010 (0.000, 0.050) <0.001** 19.5 (9.63, 39.5) <0.001** 725 (130, 4031) <0.001** 

Body fat percentage (%) 

(Ref: male <25%, female <30%) 

0.090 (0.020, 0.300) <0.001** 28.3 (8.19, 97.7) <0.001** 480 (44.5, 5185) <0.001** 

Energy from protein (%)       

 Q1 (Ref)       

 Q2 4.48 (1.13, 17.8) 0.033* 0.410 (0.200, 0.850) 0.017* 0.440 (0.150, 1.34) 0.149 

 Q3 4.57 (1.09, 19.2) 0.038* 0.650 (0.330, 1.29) 0.217 0.390 (0.120, 1.22) 0.104 

 Q4 7.43 (1.82, 30.3) 0.005* 0.390 (0.180, 0.850) 0.018* 0.090 (0.020, 0.520) 0.007* 

Energy from fat (%)       

 Q1 (Ref)       

 Q2 0.730 (0.270, 1.98) 0.538 0.790 (0.350, 1.78) 0.568 0.620 (0.140, 2.86) 0.539 

 Q3 0.620 (0.220, 1.74) 0.361 2.01 (0.950, 4.25) 0.068 1.57 (0.390, 6.35) 0.523 

 Q4 0.420 (0.130, 1.29) 0.130 2.29 (1.02, 5.14) 0.044* 4.42 (1.16, 16.9) 0.030* 

Energy from carbohydrate (%)       

 Q1 (Ref)       

 Q2 1.81 (0.650, 4.99) 0.255 0.710 (0.350, 1.44) 0.347 0.430 (0.120, 1.55) 0.198 

 Q3 1.05 (0.330, 3.36) 0.939 0.590 (0.280, 1.21) 0.148 0.620 (0.190, 2.00) 0.426 

 Q4 2.01 (0.670, 5.98) 0.210 0.840 (0.410, 1.69) 0.616 0.630 (0.200, 2.01) 0.437 
 

Adjusted for sex, age, energy intake, alcohol intake, sugar-sweetened beverages.  

*p <0.05, **p <0.001.  
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There are significant differences in body composition 

between males and females. In the present study, total 

body fat mass was 13.5 kg in males and 18.3 kg in fe-

males, whereas skeletal muscle mass was 31.7 kg in 

males and 20.8 kg in females. Liang et al.14 measured the 

body composition of 5121 Chinese Han participants, and 

reported body fat mass of 18.33 kg in males and 19.82 kg 

in females, alongside skeletal muscle mass of 28.67 kg 

and 20.09 kg, respectively. These findings suggest that 

males generally possess greater skeletal muscle mass, 

whereas females tend to have higher body fat mass. Life-

style differences, varying levels of physical activity, and 

dietary behaviors are likely key contributors to these sex-

based disparities. A cross-sectional study conducted in 

Korea demonstrated that higher body fat was correlated 

with an increased risk of cardiovascular disease (CVD).15 

Moreover, high skeletal muscle mass efficiently de-

creased risk for a CVD event.16 Recent epidemiological 

and clinical studies have demonstrated a significant asso-

ciation between the excessive accumulation of abdominal 

adipose tissue, particularly visceral adipose tissue (VAT) 

and subcutaneous adipose tissue (SAT), and an elevated 

risk of metabolic disorders including type 2 diabetes 

mellitus (T2DM)17 and hypertension.18 Consequently, 

individuals should prioritize body fat management and 

focus on strategies for obesity prevention and chronic 

disease mitigation through muscle building.  

To date, evidence regarding the association between 

dietary protein intake and body composition indicators 

remain inconsistent. Previous studies suggested that high-

protein diets were associated with favorable body compo-

sition19,20 and promoted increases in lean body mass while 

reducing fat mass.21 High protein diet have also been 

shown to achieve more total and abdominal fat mass loss 

in women.22 Our findings are consistent with these previ-

ous studies, as obesity-related indicators showed a nega-

tive correlation with the proportion of protein intake 

across all three models. Logistic regression analyses fur-

ther revealed that a higher proportion of protein intake 

was associated with a lower risk of overweight and obesi-

ty. Protein is known to induce greater satiety than carbo-

hydrates or fats,23 implying that higher-protein diets may 

reduce total energy intake and promote weight loss. How-

ever, muscle-related indicators demonstrated inverse as-

sociation with the proportion of protein intake after ad-

justing for sex and age. This negative correlation became 

more pronounced when additional adjustments were 

made for energy intake, alcohol consumption, and sugar-

sweetened beverages in Model 2. Suggests that the asso-

ciation between protein intake and body composition 

might be moderated by energy intake and dietary habits. 

Although high-protein diets are commonly regarded as 

beneficial for preserving muscle mass,24 most of the stud-

ies were conducted in energy-restricted or weight-loss 

populations.25-28 A randomized trial demonstrated that 

when resistance exercise was included, energy restriction 

combined with increased protein intake did not alter pro-

teolysis but attenuated the decline in skeletal muscle pro-

tein synthesis.26 Furthermore, combining higher dietary 

protein intake with intense exercise has been shown to 

promote greater gains in lean mass and losses in fat 

mass.21 Collectively, these findings suggest that weight 

loss on a high-protein diet should be accompanied by 

appropriate exercise to maintain muscle mass. 

In a previous study,29 body fat percentage was found to 

have a significant positive association with carbohydrate 

intake but no significant association with fat intake. A 

meta-analysis of randomized trials indicated that both low 

carbohydrate diet and low fat diet were associated with 

greater reductions in body weight.30 However, another 

randomized controlled trial demonstrated that restricting 

dietary fat resulted in greater body fat loss compared to 

restricting dietary carbohydrates among adults with obesi-

ty.31 In our study, body fat mass and body fat percentage 

were positively associated with the proportion of fat in-

take but negatively associated with the proportion of car-

bohydrate intake. Similarly, individuals in the highest 

quartile of fat intake exhibited a higher risk of overweight 

and obesity. In contrast, carbohydrate intake did not show 

similar results in logistic regression as it did in correlation 

analysis. This discrepancy may stem from the unique 

characteristics of carbohydrate intake in this population, 

leading to findings inconsistent with prior studies. Ac-

cording to the Chinese Dietary Reference Intakes,32 car-

bohydrates should contribute 50–65% and fat 20–30% of 

total dietary energy. In the present study, only 8 partici-

pants met the recommended carbohydrate intake range, 

whereas all participants exceeded the recommended range 

for fat intake. These findings highlight the need for fur-

therresearch to elucidate the body fat distribution in Chi-

nese adults whose carbohydrate intake falls below the 

recommended limit or whose fat intake exceeds it. The 

low-carbohydrate, high-fat dietary pattern observed 

among university students may be related to increased 

eating out and a grater consumption of fast food,33 which 

can contribute to health issues. In recent years, the keto-

genic diet (KD)—a high-fat, very-low-carbohydrate die-

tary regimen—has gained considerable attention as a po-

tential intervention for weight management. Emerging 

evidence suggests that KD induces a metabolic state of 

nutritional ketosis, characterized by elevated circulating 

ketone bodies, which may promote lipolysis and reduce 

adiposity.34 Clinical studies have demonstrated its effica-

cy in facilitating short- to medium-term weight loss, pos-

sibly through mechanisms such as enhanced satiety, re-

duced insulin secretion, and increased fat oxidation.34 

However, the long-term sustainability and broader meta-

bolic implications of this dietary approach remain sub-

jects of ongoing investigation. It is noteworthy that most 

previous studies were long-term trials conducted among 

overweight populations. In contrast, 72% of participants 

in our study were of normal weight. Therefore, further 

studies involving a broader range of population are neces-

sary to fully understand these relationships. 

The role of dietary fat in health remains a subject of 

scientific debate, with interpretations of epidemiological 

data sometimes yielding conflicting public health mes-

sages.35 To date, research examining the effects of fat 

intake on muscle mass remains scarce, with limited com-

prehensive investigations and inconclusive findings in 

this area. Moreover, most studies have predominantly 

focused on elderly populations. In this study, linear re-

gression analyses indicated that the proportion of fat 

 intake was positively associated with muscle-related  
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indicators, including skeletal muscle mass. Furthermore, 

participants in the highest fat-intake quartile exhibited 

significantly higher fat free mass of lower limbs com-

pared with those in to the lowest quartile. A cross-

sectional study conducted in US involving 5,356 individ-

uals aged 20-59 years identified low fat intake as a risk 

factor for muscle mass loss.36 Their results demonstrated 

an inverted U-shaped relationship between dietary fat 

intake and appendicular lean mass, with a turning point of 

1.88 grams of fat per kilogram of body weight per day. 

Below this threshold, muscle mass increased with rising 

fat intake. However, beyond this point, muscle mass de-

clined sharply despite continued increases in fat con-

sumption. Our findings align with this model, as 68.8% of 

participants (326 out of 474) in the present study had fat 

intakes below this 1.88 g/kg/day threshold. This suggests 

that for a significant majority of our participants, fat in-

take was within a range where its increase could be posi-

tively associated with muscle mass, supporting the con-

cept that maintaining adequate, but not excessive, fat in-

take is crucial for muscle health. Evidence from a longi-

tudinal study conducted in Japan indicated that the dietary 

intake of short-chain fatty acids may help prevent muscle 

strength decline in community-dwelling older adults.37 

Multiple studies have highlighted the beneficial effects of 

omega-3 fatty acids and the ratio of unsaturated to satu-

rated fats on muscle health.38-40 Potential mechanisms 

may be related to the role of fat in the synthesis of steroid 

hormones, including testosterone,41 which is essential for 

muscle maintenance and growth.42 These findings collec-

tively underscore the importance of balanced and qualita-

tive fat intake for maintaining muscle function and pre-

venting age-related muscle loss.  

Investigations into the connection between carbohy-

drate intake and body muscle mass remain limited, with 

findings often presenting inconsistencies. Some studies 

suggest that diets low in carbohydrates and high in pro-

tein,43 as well as a reduced ratio of carbohydrates to pro-

tein in the diet, may help preserve lean muscle mass.44 

Conversely, a cross-sectional analysis of Korean individ-

uals conducted between 2008 and 2011 revealed that 

higher proportion of carbohydrate intake was associated 

with increased total limb lean mass and the skeletal mus-

cle mass index.45 In the present study, however, we ob-

served an inverse relationship between the proportion of 

carbohydrate intake and muscle-related indicators, includ-

ing soft lean mass and skeletal muscle index. Although a 

low-carbohydrate diet seemed beneficial for muscle mass 

enhancement in this context, excessively restricting car-

bohydrates might pose health risks. Such dietary patterns 

often include elevated levels of animal-derived fats or 

proteins,46 potentially leading to reduced fiber consump-

tion, which could impair bowel function47 and disrupt gut 

microbiota balance.48 Therefore, further research is neces-

sary to explore how variations in macronutrients compo-

sition influence body muscle mass among Chinese adults. 

This study had certain limitations that warrant ac-

knowledgment. First, the sample size was uneven, with 

female participants outnumbering males by approximate-

ly four times. This substantial imbalance may mask po-

tential sex-specific associations between macronutrients 

intake and body composition. Given the well-established 

physiological differences in body fat distribution, hormo-

nal profiles, and metabolic responses to dietary compo-

nents between sexes, stratified analyses by sex might re-

veal distinct relationship patterns that were not detectable 

in our overall analysis. Future studies with larger and 

more balanced samples are warranted to explore whether 

the observed associations differ between male and female 

college students. Second, the prevalence of overweight 

individuals differed substantially between sexes, with 

rates of 40.4% among males and 18.7% among females. 

According to Zhao et al.,49 a 10% increase in BMI corre-

sponded to an additional dietary energy intake of 0.002–

0.004 kcal/d, which may partly explain greater statistical 

significance observed among male participants. Although 

sex was incorporated as a confounding factor in the re-

gression models, its potential impact on the results cannot 

be fully disregarded. Third, simultaneous variations in 

nutrient proportions might influence body composition. 

For instance, in this study, a reduced proportion of carbo-

hydrate intake coincided with an increased proportion of 

protein intake, which may independently enhance satiety, 

decrease total energy intake, and positively affect body 

composition.50 Additional research is warranted to eluci-

date the relationship between nutrient proportions and 

their combined effects on body composition. Future stud-

ies employing controlled feeding trials or comparing spe-

cific dietary patterns, such as time-restricted eating, may 

help establish causality and explore practical interven-

tions for improving body composition in college stu-

dents.51 The associations observed in our study highlight 

the role of habitual macronutrients balance in shaping 

body composition in young adults. Future research should 

explore whether these relationships hold in populations 

with distinct metabolic or neuromuscular conditions, 

where nutrient requirements and body composition dy-

namics differ fundamentally. For instance, in spinal mus-

cular atrophy, serum copper concentration has been iden-

tified as a significant correlate of increased adiposity and 

reduced muscularity.52 Investigating interactions between 

macronutrients intake, trace element status, and body 

composition in such groups could yield insights for tar-

geted nutritional strategies.  

 

Conclusion 

Obesity and muscle-related indicators were found to be 

negatively correlated with the proportion of protein in-

take, while positively correlated with the proportion of fat 

intake. In the adjusted models, all body composition pa-

rameters, except for waist-hip ratio, exhibited a negative 

correlation with the proportion of carbohydrate intake. A 

reduced risk of overweight and obesity was associated 

with a higher proportion of protein intake and a lower 

proportion of fat intake. Additional research is warranted 

to elucidate the relationship between body muscle mass, 

fat mass and macronutrients intake composition among 

Chinese adults. 
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