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Abstract 

Background: Clinical decision-making and personalized dietary planning rely on correct 

assessment of body composition and calorie demands. Bioelectrical impedance analysis 

(BIA) is becoming a reliable, non-invasive technique to evaluate body composition 

measures including body fat mass, muscular mass, and fat-free mass. This study looked at 

body composition measures and advised daily calorie intake among patients at Jazan 

University Hospital in Saudi Arabia. 

Methodology: A cross-sectional study was done with 1784 patients seen in the outpatient 

department of Jazan University Hospital. Anthropometric measurements and body 

composition readings were obtained using calibrated BIA devices. The study looked on 

body mass index (BMI), body fat mass (BFM), fat-free mass (FFM), skeletal muscle mass 

(SMM), protein levels, and percent body fat (PBF). The main result was the link between 

the advised daily caloric intake and these body composition variables. Using SPSS, 

statistical analysis was carried out with significance defined at p < 0.05. 

Results: Participants' average age was 32.5 years; slightly more men (56.8%) made up the 

sample. Ninety-nine percent of the participants said they had no history of chronic illness. 

A surprising prevalence of abnormal adiposity indicators were 66.1% had above-normal 

BMI, 84.1% had elevated BFM, and 91.1% showed high PBF. In contrast, 57.1% of 

participants had above-normal FFM; 51.9% had high SMM. With more FFM, SMM, and 

protein correlating with higher caloric requirements, p < 0.001 shows statistically 

significant links between all measured body composition parameters and the recommended 

caloric intake. 

Conclusion: This study highlights the degree to which body composition influences daily 

calorie needs. Higher caloric demands were positively linked to lean body mass 

components like skeletal muscle mass and fat-free mass, therefore stressing the need of 

tailored dietary evaluations. The findings support BIA's inclusion in daily clinical practice 

to improve dietary planning's accuracy and hence enhance health outcomes. 
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INTRODUCTION: 

 

Body composition analysis has a significant role in providing insights that are important for clinical 

nutrition and metabolic health evaluation with a greater advantage that conventional indicators as body 

mass index (BMI) [1,2]. Advanced bioelectrical impedance analysis (BIA) tools have been more popular 

in the recent years among outpatients environments because of their ability to provide data of the body 

compositions including skeletal muscle mass (SMM), body fat mass (BFM), proteint levels, and percent 

body fat (PBF) [3-6], besides evaulating nutritional status of the patients, their metabolic health, and 

evaluating the disease risk depending on those factors [4,5]. 

Traitional anthropometric measurements as BMI could be used to determine the recommendations for 

caloric intake, however, new studie indicates that recommendation of caloric needs should take body 

composition as a significant factors instead of depending on BMI alone [7-9]. Moreover, differentiation 

between lean mass and fat mass is significant factors to determine the establishing energy expenditure as 

resting metabolic rate (RMR) and total caloric needs are associated with skeletal muscle which could not 

determined with BMI [10,11]. Therefore, having body-derived data and integerating them into the 

nutritional planning could help in maximizing weight management strategies, dietary intervention, and 

chronic disease prevention [12,13]. 

In addition, other factors as age, gender, and lifestyle habits are among the demographic factors that 

affect the body composition and metabolic health [14,15]. The literature shows that older age is 

association with loss of muscle mass and increase in the fat mass, so would affect the energy metabolism 

and nutritional needs [16,17]. Moreover, the differences between male and females considering muscle 

composition and fat distribution could affect the calorie consumption and recommendations [17]. 

Therefore, the assessments of these differences using body components analysis would help in more 

exact and tailored approach for dietary advice.  

Understanding body composition profiles is crucial for tailoring dietary treatments given the growing 

prevalence of obesity, sarcopenia, and metabolic disorders. Among outpatients, this research seeks to 

analyze InBody-derived body composition statistics and connect it with recommended calorie 

consumption. This study aims to enhance individualized nutrition strategies and, in clinical settings, 

patient outcomes by examining how protein levels, body fat percentage, and skeletal muscle mass 

influence energy needs. 

 

METHODOLOGY: 

 

Using a retrospective cross-sectional design, the researchers looked at the relationship between body  

composition indicators and recommended daily calorie consumption among outpatients. This study was 

done at the tertiary care centre in Jazan, Saudi Arabia, Jazan University Hospital, which is famous for 

giving good outpatient services like dietary evaluation and body composition analysis. The research 

examined individuals who underwent body composition analysis at the outpatient clinics of the hospital 

between May 2022 and February 2025. 

The research examined every patient record available that met the criteria. To ensure a representative 

sample, a retrospective random sampling technique was applied utilizing the database of hospital medical 

records. Eligible participants were adults 18 years of age or older with comprehensive body composition 

data and demographic information. Patients were turned down if they were pregnant, had missing or not 

enough body composition data, had implanted medical devices like pacemakers, or had medical 

conditions like edema that might make it hard for the bioelectrical impedance analysis (BIA) to be 

accurate. 

Obtaining body composition data—including skeletal muscle mass (SMM), body fat mass (BFM), 

percent body fat (PBF), body mass index (BMI), protein levels, and visceral fat score—involved data 

gathering. The recommended caloric intake came from the metabolic assessment tool of the system, 

which estimates daily calorie needs according to individual body composition. Among the demographic 

and clinical data obtained from the electronic medical records were age and gender. All data were 

encrypted prior analysis in order to protect patient privacy and in line with ethical research requirements. 

Since this was a retrospective analysis, there was no need for any participant involvement or genuine 

recruitment. 

For data analysis, descriptive statistics such means, standard deviations, and ranges were used to 

summarize continuous variables such body composition metrics and caloric intake; categorical variables 

were presented as frequencies and percentages. Differences in caloric intake and body composition 

parameters across sex and other demographic variables were assessed using comparative analyses 

including independent t-tests or Mann-Whitney U tests. ANOVA or Kruskal-Wallis tests were used to 

explore differences across BMI categories.  Pearson or Spearman correlation coefficients were calculated 
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based on the normality of the data distribution to examine associations between body composition and 

caloric intake. To ascertain the predictive value of body composition measures for calorie intake, 

demographic variables were also controlled in multivariate regression analyses. To investigate possible 

differences, subgroup studies contrasted calorie needs for obesity status and age groups. With statistical 

significance defined as a p-value below 0.05, SPSS, R, or STATA program was used for all statistical 

studies. Since no biological samples were taken and no hazardous or unlawful chemicals were used in 

the study, a disposal plan is not required. 

 

RESULTS: 

 

A total of 1,784 patients were included in the study, with a mean age of 32.5 years (SD = 11.7). The 

gender distribution showed a slight male predominance, with 56.8% (n = 1,013) being male and 43.2% 

(n = 771) female. Regarding medical history, the vast majority of the patients (90.9%) reported no history 

of chronic illnesses. Among those with comorbid conditions, 4.0% had diabetes, 3.0% had hypertension, 

and 1.2% reported both diabetes and hypertension. Only 1.0% of the participants had dyslipidemia (Table 

1). 

Table 1: Demographic factors of the patients 

 Count Column N % 

Age Mean (SD) 32.5 (11.7) 

Gender Male 1013 56.8% 

Female 771 43.2% 

Medical History None 1621 90.9% 

Diabetes 71 4.0% 

Hypertension 53 3.0% 

Diabetes/Hypertension 22 1.2% 

Dyslipidemia 17 1.0% 

The average body weight among the participants was 73.73 kg (SD = 19.26), with 67.3% classified as 

above normal, 27.3% as normal, and only 5.4% as subnormal based on age- and gender-specific standards. 

Body fat mass (BFM) had a mean of 27.89 kg (SD = 13.04), where the majority (84.1%) fell into the 

above-normal category, while 12.3% had normal and 3.5% had subnormal fat mass. Fat-free mass (FFM) 

showed a mean of 45.84 kg (SD = 11.10); 60.6% had normal values, 25.8% were subnormal, and 13.6% 

were above normal. Skeletal muscle mass (SMM) averaged 25.25 kg (SD = 6.75), with over half (56.7%) 

falling in the normal range, 27.6% below normal, and 15.6% above normal. The mean BMI was 27.70 

kg/m² (SD = 6.40), where 66.1% were above normal, 28.2% normal, and only 5.7% subnormal. Percent 

body fat (PBF) was notably elevated, with an average of 36.55% (SD = 10.83); 91.1% of participants 

had above-normal PBF, and only 0.2% were classified as subnormal. Protein levels averaged 9.03 g/kg 

(SD = 2.24), with 60.9% in the normal range, 25.6% below, and 13.5% above normal. Lastly, visceral 

fat level (VFL) showed a mean of 12.37 (SD = 5.6) (Table 2). 

Table 2: Body composition metrics measured using BIA 

 Count Column N % 

Weight Mean (SD) 73.73 (19.26) 

Subnormal 96 5.4% 

Normal 487 27.3% 

Above normal 1201 67.3% 

BFM (Body Fat Mass) Mean (SD) 27.89 (13.04) 

Subnormal 63 3.5% 

Normal 220 12.3% 

Above normal 1501 84.1% 

FFM (Fat Free Mass) Mean (SD) 45.84 (11.10) 

Subnormal 460 25.8% 

Normal 1081 60.6% 

Above normal 243 13.6% 
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SMM (Skeletal Muscle Mass) Mean (SD) 25.25 (6.75) 

Subnormal 493 27.6% 

Normal 1012 56.7% 

Above normal 279 15.6% 

BMI (Body Mass Index) Mean (SD) 27.70 (6.40) 

Subnormal 101 5.7% 

Normal 503 28.2% 

Above normal 1180 66.1% 

PBF (Percent Body Fat) Mean (SD) 36.55 (10.83) 

Subnormal 3 0.2% 

Normal 156 8.7% 

Above normal 1625 91.1% 

Protein Mean (SD) 9.03 (2.24) 

Subnormal 457 25.6% 

Normal 1086 60.9% 

Above normal 241 13.5% 

VFL (Visceral fat) Mean (SD) 12.37 (5.6) 

As illustrated in Figure 1, the majority of participants (77.6%) had an above-normal recommended 

calorie intake based on age and gender-specific standards, while 20.6% were within the normal range. 

Only a small proportion (1.8%) were classified as having a subnormal recommended intake. The mean 

calorie requirement across the sample was 2,112.9 kcal (SD = 463.8), indicating a generally high 

metabolic demand in the study population (Figure 1). 

 
Figure 1: Recommended Calorie Intake among the patients 

 

Table 3 presents the associations between body composition metrics and recommended calorie intake 

categories. All variables showed statistically significant associations with calorie needs (p < 0.001). For 

instance, individuals with above-normal weight represented the highest proportion among those requiring 

above-normal calorie intake (58.2%), while all individuals in the subnormal and normal intake categories 

were from the above-normal weight group. Similarly, elevated body fat mass (BFM) was strongly 

associated with higher calorie needs; 79.6% of those with above-normal intake had above-normal BFM. 

Fat-free mass (FFM) also correlated significantly; 58.4% of individuals with above-normal intake had 

normal FFM, while 30.9% had subnormal levels. Skeletal muscle mass (SMM) and protein levels also 

showed significant trends; 54.8% and 58.5%, respectively, of those with above-normal intake had normal 

values. Percent body fat (PBF) was especially telling—88.5% of participants with above-normal intake 

had above-normal PBF. These findings suggest a robust link between various components of body 

composition and the calculated caloric requirements in the population. 

1.80%

20.60%

77.60%

Subnormal Normal Above normal
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Table 3: The relation between body composition metrics measured using BIA and recommended calorie 

intake 

 

Recommended Calorie Intake 

Subnormal Normal Above normal 

P-

value Count 

Column 

N % Count 

Column 

N % Count 

Column 

N % 

Weight Subnormal 0 0.0% 0 0.0% 96 6.9% 0.000* 

Normal 0 0.0% 5 1.4% 482 34.8% 

Above 

normal 

32 100.0% 363 98.6% 806 58.2% 

BFM (Body Fat Mass) Subnormal 0 0.0% 0 0.0% 63 4.6% 0.000* 

Normal 0 0.0% 0 0.0% 220 15.9% 

Above 

normal 

32 100.0% 368 100.0% 1101 79.6% 

FFM (Fat Free Mass) Subnormal 1 3.1% 31 8.4% 428 30.9% 0.000* 

Normal 13 40.6% 260 70.7% 808 58.4% 

Above 

normal 

18 56.3% 77 20.9% 148 10.7% 

SMM (Skeletal 

Muscle Mass) 

Subnormal 1 3.1% 43 11.7% 449 32.4% 0.000* 

Normal 12 37.5% 241 65.5% 759 54.8% 

Above 

normal 

19 59.4% 84 22.8% 176 12.7% 

BMI (Body Mass 

Index) 

Subnormal 0 0.0% 0 0.0% 101 7.3% 0.000* 

Normal 0 0.0% 13 3.5% 490 35.4% 

Above 

normal 

32 100.0% 355 96.5% 793 57.3% 

PBF (Percent Body 

Fat) 

Subnormal 0 0.0% 0 0.0% 3 0.2% 0.000* 

Normal 0 0.0% 0 0.0% 156 11.3% 

Above 

normal 

32 100.0% 368 100.0% 1225 88.5% 

Protein Subnormal 1 3.1% 38 10.3% 418 30.2% 0.000* 

Normal 13 40.6% 263 71.5% 810 58.5% 

Above 

normal 

18 56.3% 67 18.2% 156 11.3% 

 

DISCUSSION 

 

Using bioelectrical impedance analysis (BIA) as the evaluation tool, this study offers valuable insights 

into the demographic profile, body composition features, and dietary needs of patients visiting Jazan 

University Hospital. The results highlight a significant correlation between several body composition 

indices and the suggested daily intake, therefore stressing the need of customized dietary evaluations in 

clinical practice. 

The demographic data showed that, with an average age of 32.5 years, most participants were fairly 

young, and somewhat more males (56.8%). Interestingly, most subjects (90.9%) had no major medical 

history, hence lowering the possibility of confounding metabolic effects linked to chronic disease in the 

study. Independent of significant comorbidities, this demographic uniformity enables a more exact 

investigation of the link between body composition and daily needs. 

Analysis of body composition revealed that, for important adiposity markers, a sizable fraction of patients 

had above-normal levels. Particularly, 84.1% had above-normal body fat mass (BFM), 66.1% had above-

normal body mass index (BMI), and 91.1% had high percent body fat (PBF). Consistent with growing 

rates of overweight and obesity in Saudi Arabia and the wider Middle East region, these results point to 

a high frequency of excess adiposity. In this region, lifestyle changes including decreased physical 

activity and higher calorie intake have greatly contributed [18-20]. 

Metabolically worrying is excess adiposity because it is linked to insulin resistance, dyslipidemia, and a 

pro-inflammatory state that raises the risk for cardiometabolic diseases [21]. Furthermore, the changed 

hormonal environment in those with high body fat particularly increased leptin and decreased 

adiponectin levels can throw off energy balance and appetite control [22]. 
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Lean body components—fat-free mass (FFM) and skeletal muscle mass (SMM)—showed strong 

positive relationships with suggested calorie intake, unlike adiposity. Higher FFM and SMM participants 

had appropriately higher daily calorie needs, which is in line with the metabolic literature [23,24]. Lean 

tissues, especially skeletal muscle, are quite metabolically active and are very important for resting 

energy expenditure (REE). Studies have shown that FFM explains between 6080% of the variance in 

REE, therefore highlighting its relevance for daily calorie needs [11,25]. 

Furthermore, skeletal muscle not only helps with basal energy expenditure but also improves insulin 

sensitivity and glucose metabolism, therefore impacting body energy dynamics even further [26]. 

Therefore, those with more muscle mass probably need more calories, which backs up the fact that in 

this study people with higher than normal SMM also had higher recommended calorie intake [27]. 

Normal or above-normal protein levels in patients showed a significant link with calorie needs. This 

likely reflects the role of dietary protein in promoting lean tissue maintenance and repair as well as its 

thermogenic effect on metabolism; therefore, insufficient protein intake reinforces the need of enough 

protein for keeping both muscular mass and energy balance [28]. Low protein intake can cause muscle 

catabolism and decreased metabolic rate, therefore emphasizing the need of sufficient protein for 

maintaining both muscle mass and energy balance [28]. 

The fact that there were statistically significant relationships between all the parameters of body 

composition that were measured and the recommended calorie intake (p < 0.001) makes BIA even more 

useful as a way to figure out how many calories patients in a clinical population need [1, 29]. These 

results back up the move from using models that estimate calories based on the population to more 

tailored approaches that take into account each patient's unique physical makeup, including their lean 

and fat mass. 

These findings have real-world clinical significance. Standard indicators such as BMI sometimes fail to 

distinguish between fat and lean mass, therefore potentially misclassifying muscular people as 

overweight or underestimating metabolic needs in those with low muscle mass but high adiposity [2]. 

Including body composition analysis into regular clinical nutrition evaluation could thus improve the 

accuracy of dietary recommendations, enhance patient outcomes, and aid long-term weight and disease 

management. 

 

CONCLUSION 

 

Ultimately, this research confirms that a key predictor of calorie needs is body composition, especially 

the ratio between fat mass and lean mass. Including BIA-derived data into clinical treatment offers a 

more precise, customized foundation for dietary planning. To better grasp the dynamics of metabolism 

and improve nutritional treatment, future studies should investigate longitudinal changes in body 

composition and energy requirements across various patient groups—including those with chronic 

diseases. 
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