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OR I G I NA L PA P E R

Full‐body resistance training promotes greater fat mass loss
than a split‐body routine in well‐trained males: A randomized
trial
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Abstract

While significant progress has been made in understanding the resistance training

(RT) strategy for muscle hypertrophy increase, there remains limited knowledge

about its impact on fat mass loss. This study aimed to investigate whether full‐body

is superior to split‐body routine in promoting fat mass loss among well‐trained

males. Twenty‐three participants were randomly assigned to 1 of 2 groups: full‐
body (n = 11, training muscle groups 5 days per week) and split‐body (n = 12,

training muscle groups 1 day per week). Both groups performed a weekly set

volume‐matched condition (75 sets/week, 8–12 repetition maximum at 70%–80 %

of 1RM) for 8 weeks, 5 days per week with differences only in the routine. Whole‐
body and regional fat were assessed using DXA at the beginning and at the end of

the study. Full‐body RT elicited greater losses compared to split‐body in whole‐
body fat mass (−0.775 � 1.120 kg vs. þ0.317 � 1.260 kg; p = 0.040), upper‐limb

fat mass (−0.085 � 0.118 kg vs. þ0.066 � 0.162 kg; p = 0.019), gynoid fat mass

(−0.142 � 0.230 kg vs. þ0.123 � 0.230 kg; p = 0.012), lower‐limb fat mass

(−0.197 � 0.204 kg vs. þ0.055 � 0.328 kg; p = 0.040), and a trend in interaction in

android fat mass (−0.116 � 0.153 kg vs. þ0.026 � 0.174 kg; p = 0.051), with large

effects sizes (η2
p ≥ 0.17). This study provides evidence that full‐body is more

effective in reducing whole‐body and regional fat mass compared to split‐body

routine in well‐trained males.
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Highlights

� For strength and conditioning professionals, as well as practitioners aiming to optimize fat

mass loss while minimizing delayed onset muscular soreness induced by training, the full‐
body routine should be considered and recommended.
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� Our findings shed new light on the manipulation of resistance training variables, particularly

training routines, to optimize fat mass loss in the late stages of resistance training.

� This strategy appears to be particularly relevant for individuals aiming for esthetic physique

performance.

1 | INTRODUCTION

Bodybuilding competitions involve both professional and amateur

esthetic competitors who are assessed based on their muscle hy-

pertrophy, symmetry, and low levels of fat mass (Hackett

et al., 2013). As a result, many of these competitors employ various

strategies, such as manipulating resistance training (RT) variables, to

improve muscle hypertrophy and reduce fat mass to attain their

desired physique (American College of Sports Medicine, 2009). While

significant progress has been made in understanding the RT strategy

for muscle hypertrophy increase, there remains limited knowledge

about its impact on fat mass loss.

The split‐body routine, where muscle groups are trained once a

week, is commonly favored by bodybuilding competitors, including

well‐trained individuals, for optimizing muscle hypertrophy gains

compared to the full‐body routine (Hackett et al., 2013). Although

existing literature has demonstrated that both routines are similarly

effective in promoting muscle hypertrophy under different conditions

(Benton et al., 2011; Colquhoun et al., 2018; Gomes et al., 2019; Yue

et al., 2018), there is a scarcity of research exploring their effects on

fat mass loss. However, a study by Crewther et al. (2016) investi-

gated the effects of full‐body RT versus split‐body RT on fat mass

loss in well‐trained individuals and showed that the full‐body routine

yielded superior improvements in fat mass reduction compared to

the split‐body routine (∆ = −1 kg vs. −0.5 kg, respectively) (Crewther

et al., 2016). Although this study utilized anthropometry, an indirect

method to evaluate fat mass changes that can potentially impact the

results, it provides evidence suggesting that the full‐body routine

may be more effective in reducing fat mass compared to the split‐
body routine.

Furthermore, the full‐body routine may be a more effective

strategy for fat reduction than the split‐body routine due to its po-

tential to induce higher energy expenditure and positively influence

fat mass loss (Farinatti et al., 2016; Farinatti & Castinheiras

Neto, 2011; Ormsbee et al., 2007, 2009). For instance, a full‐body

routine that engages large muscle groups on most training days can

lead to a greater excess post‐exercise oxygen consumption (Farinatti

et al., 2016; Farinatti & Castinheiras Neto, 2011), resulting in

increased energy expenditure throughout the week (Ormsbee

et al., 2007, 2009). This elevated energy expenditure has been

associated with higher fat mass loss (Bouchard et al., 2009; Farinatti

et al., 2016; Miller et al., 2018; Ormsbee et al., 2007, 2009).

In contrast, the split‐body routine, characterized by multiple sets

per muscle group, can induce greater muscle fatigue (i.e., substrate

energy depletion and accumulated metabolic by‐products), delayed

onset muscle soreness (DOMS), and reduced training volume due to

motor performance impairment along of sets (American College of

Sports Medicine, 2009; Gomes et al., 2019; Hotfiel et al., 2018).

Previous studies have suggested that muscle fatigue and elevated

levels of DOMS may contribute to decreased non‐exercise physical

activity, such as activities of daily living (Gray et al., 2018; Swelam

et al., 2022). Effective fat mass loss requires maintaining a consistent

negative caloric balance, achieved through a reduction in food intake,

increased energy expenditure, or a combination of both (Christian

von Loeffelholz & Birkenfeld, 2018). Physical activity's energy

expenditure, a crucial component primarily influenced by individual

behavior (King et al., 2007), assumes a pivotal role. Muscle fati-

gue and increased levels of DOMS can lead to behavioral com-

pensation, resulting in reduced non‐exercise physical activity

(Martin et al., 2007; Redman et al., 2009), which poses a risk to fat

mass loss. Indeed, our previous findings strongly indicate that the

split‐body routine leads to higher levels of DOMS, especially in the

lower limbs (Gomes et al., 2019). Thus, within the split‐body routine,

training days targeting smaller muscle groups may result in lower

energy expenditure and higher levels of DOMS (Farinatti et al., 2016;

Farinatti & Castinheiras Neto, 2011; Hotfiel et al., 2018), impairing

fat mass loss, given its dependency on energy expenditure (Bouchard

et al., 2009; Miller et al., 2018).

Therefore, the primary aim of this study was to investigate

whether a full‐body routine is superior to a split‐body routine in

promoting fat mass loss among well‐trained males. Additionally, the

secondary aim was to assess whether a full‐body routine induces

lower levels of DOMS compared to a split‐body routine. Our hy-

pothesis posits that the full‐body routine would result in greater fat

mass loss and lower levels of DOMS compared to the split‐body

routine.

2 | MATERIALS AND METHODS

2.1 | Study design

A 10‐week randomized, controlled, and parallel study was conducted,

which is an extension of a previously published investigation by

Gomes et al., in 2019 (Gomes et al., 2019). In the earlier study, it was

established that both RT routines (full‐body and split‐body) yielded

improvements in muscular strength and muscle hypertrophy. The

results showed enhancements in bench press (9.7 vs. 5.6 kg), squat

(12.0 vs. 8.0 kg), and whole‐body lean mass (0.8 vs. 0.5 kg), with

no statistically significant differences between the two routines

(Gomes et al., 2019). Furthermore, the whole‐body RT volume for

the full‐body routine was 410,652.9 � 51,940.5 kg, compared to
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353,243.5 � 42,255.3 kg for the split‐body routine, indicating su-

periority for the full‐body routine (Gomes et al., 2019). In terms of

levels of DOMS, a significant statistical difference between groups

was identified (Gomes et al., 2019). The split‐body routine induced

higher levels of DOMS for chest, elbow flexors and extensors, thigh,

and calf muscle groups in weeks 1, 4, and 8 compared to full‐body RT

(Gomes et al., 2019). For more detailed information on whole‐body

RT volume and levels of DOMS, please refer to Tables 4 and 5 in

the study conducted by Gomes et al., in 2019 (Gomes et al., 2019).

Then, the primary outcome of the current study [fat mass

(whole‐body and regional fat)] was assessed at the baseline and at

the end of RT protocols. The secondary outcomes were assessed as

follows: dietary intake (baseline, week four, and at the end of RT

interventions), whole‐body RT volume, and levels of DOMS (week 2,

5, and 7 of training). Thus, both RT protocols were performed for

8 weeks and performed a five‐day‐a‐week (Monday to Friday)

routine. After the RT interventions (week 8), all the assessments

were performed 48–72 h after the last training session (Gomes

et al., 2019).

2.2 | Participants

Recruitment was carried out through local gyms. Interested well‐
trained males (who performed RT without supervision) completed

detailed anamnesis (age, RT experience, labor situation; health in-

dicators; and history of past and present illnesses and therapeutic

and physical activities). The following inclusion criteria were adopted:

(1) individuals having at least 3 years uninterrupted experience in RT,

(2) bench press/body weight ≥1.0 (reported in Table 1), (3) squat/

body weight ratio ≥1.5 (reported in Table 1), (4) absence of myopa-

thies and arthropathies, (5) without any alcohol intake in your diet,

(6) non‐smoker, (7) do not use dietary supplements, (8) and do not

use of pharmacological substances (e.g., anabolic steroids) or any

illegal muscle growth agents for at least 1 year before study.

Twenty‐three participants were selected for this study. The

study was approved by the local Research Ethics Committee and was

conducted in accordance with the Declaration of Helsinki. All men

gave written informed consent. Then, the RT protocols were ran-

domized according to muscle strength‐to‐body weight ratio to full‐
body (n = 11) or split‐body (n = 12) routines using statistical Med-

Calc® tool (create random group) assigned cases to random groups.

2.3 | Anthropometry and body composition
assessments

Body mass was assessed by a portable digital scale (Tanita, model

2001 capacity 150 kg, accuracy 0.1 kg) and height using a stadi-

ometer attached to the scale. For body composition (whole‐body fat

mass, regional fat mass, and fat mass percentage), X‐ray double

emission densitometry (DXA) was used using the enCORE 14.10

software (GE/Lunar iDXA Corp.).

All scans were performed with participants lying in the supine

position along the table's longitudinal centerline axis. Feet were

secured together at the toes to immobilize legs, while hands were

maintained in a pronated position within the scanning region. All

participants wearing the lightest clothes and remained motionless

during the evaluation. Participants were instructed to consume 2 L of

water the day before the test and urinate immediately before the

scan to standardize the body hydration level. Scans and analyses

were performed by the same evaluator on the same day (between

08:00 and 10:00 h) after 8–10 h of fasting to minimize interobserver

variations. The upper‐ and lower‐limb were delineated and separated

from the trunk, android, and ginoyd region by standard lines. Sub-

sequently, upper‐limb fat mass (ULFM) and lower‐limb fat mass

(LLFM) were established through diagonal bifurcation at the gleno-

memoral joint and femoral neck, respectively (as illustrated in the

equipment manual). Finally, the android fat mass (AFM) and ginoyd

fat mass (GFM), designated as regions of interest (ROI), were

TAB L E 1 Participant characteristics at the baseline.

Full‐body (n = 11) Split‐body (n = 12) P

Age (years) 26 (25.0–28.7) 25.5 (24.0–26.5) 0.267a

RT experience (years) 7 (6–8) 6 (4.5–7) 0.131a

Body weight (kg) 78.8 � 9.9 78.2 � 9.8 0.899b

Height (cm) 176.8 � 4.1 174 � 5.2 0.173b

Fat mass (%) 16.5 � 5.8 19.2 � 6.1 0.294b

1RM bench press (kg) 100.6 � 14.5 103.5 � 15.4 0.652b

1RM squat (kg) 123.3 � 17.5 132.9 � 28.1 0.344b

1RM bench press/body weight 1.3 � 0.2 1.3 � 0.1 0.567b

1RM squat/body weight 1.6 � 0.2 1.7 � 0.3 0.285b

Abbreviations: 1RM, one repetition maximum test; RT, resistance training.
aMann Whitney Test. Data are presented in median and interquartile range (P25—P75).
bT Test. Data are presented in mean and standard deviation.
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automatically determined by autoROI of the enCORE 14.10 software

(GE/Lunar iDXA Corp.). The day‐to‐day coefficient of variation (CV)

in calibration are 1.0% for whole‐body, 2.8% for arm, 1.6% for leg,

and 2.0% for trunk. It has been demonstrated that the iDXA device

exhibits a low CV for fat mass (whole‐body and regional fat)

(Rothney et al., 2012).

2.4 | Dietary intake assessment

A dietary record was made three times during the study: 3 days

before starting the study, at the end of the fourth week and shortly

after the 8 weeks of RT intervention. Subjects correctly completed

the record of all foods consumed and their respective portion sizes

and markings within the indicated period. The record was reviewed

by a sports nutrition professional who used DietSmart version 7.7

software. The foods were individually entered into the software, and

it provided relevant information such as total energy (kcal), protein

amount, carbohydrate, and fat. To avoid nutritional interference in

the study, subjects were advised to follow their usual dietary

regimen. To ensure adequate protein intake, a whey protein sup-

plement containing 24 g protein and 6.4 g carbohydrate was provided

to all volunteers. The supplement was consumed immediately after

each section held at the training site itself.

2.5 | Delayed onset muscle soreness

A visual numeric pain rating scale was used to detect DOMS

(McCaffery & Pasero, 1999). All volunteers self‐reported the sub-

jective DOMS (scale 0–10) according to the body segments (chest,

elbow flexors, elbow extensors, thigh, and calf) the day after (24 h)

the first and the last RT session, in the weeks one, four and eight. The

overall mean DOMS following the 8 weeks of RT of the body seg-

ments was calculated.

2.6 | Resistance training protocols

The RT protocol and 1‐RM test for load intensity prescription has

already been described elsewhere (Gomes et al., 2019). Briefly, RT

was performed for 5 days a week from Monday to Friday over

8 weeks. Both groups performed two different RT routines (full‐body

or split‐body) on a weekly set volume‐matched condition (75 sets/

week), 8–12 repetition maximum at 70%–80% of 1RM and 90 s rest

between sets and exercises. A warm‐up with 15 repetitions with

submaximal loads (50% of 1RM) was performed before each exercise.

At the end of the training sessions, stretching exercises were per-

formed to cool down. During the training intervention, if the volun-

teer were able to perform more than 12 repetitions in the first set of

each exercise, the load would be adjusted by 5%–10% to ensure the

maximum repetitions between 8 and 12 repetitions and to maintain

relative intensity and progressive overload. Total training volume

was calculated in all exercise sessions for all exercises, as follows:

load � repetitions � sets.

Specifically, the full‐body group performed a routine for all

body segments from Monday to Friday—two sets (bench press,

seated row, hamstring curl, calf standing, lumbar spine flexors and

extensors) and one set (leg press, back squat, barbell curl, elbow

extensors and lateral raises). Moreover, the full‐body group (trained

the target muscle groups every day for 5 days) performed all ex-

ercises in each training session while the split‐body group (trained

the target muscle groups once a week) performed 2 exercises in

each training session.

On the other hand, the split‐body group performed a split

training routine according to body segments: Monday—bench press

and elbow extensors, Tuesday—leg press and back squat, Wednesday

—seated row and barbell curl, Thursday—Hamstring curl and calf

standing, Friday—lateral raises, lumbar spine flexors and extensors.

In each session, the split‐body group performed 10 sets per exercise

(except for the elbow extensors, barbell curl, lateral raise, squat, and

leg press which performed five sets).

2.7 | Statistical analyses

Data distribution was assessed by the Shapiro‐Wilk test. The para-

metric data are presented as mean and standard deviation or 95%

confidence interval (delta values and total training volume). Delta

values were calculated by subtracting the baseline value from the

post‐intervention value. The non‐parametric data are presented by

median and interquartile range (25–75). The Student's indepen-

dent t‐test or Mann‐Whitney test were used to compare baseline

characteristics between groups (split‐body and full‐body). Repeated‐
measure ANOVA was used to determine group effects, time (pre and

post) and time interaction by group. The partial eta‐squared (η2
p)

effect size and the observed statistical power were performed.

Cohen (1988) provided benchmarks to define small (η2
p = 0.01),

medium (η2
p = 0.06) and large (η2

p = 0.14) effects (Cohen, 1988).

Correlation Coefficient of Pearson was used to verify association

between variables. Statistical significance was considered at p < 0.05.

All analyses were performed in the JAMOVI project 2023 version

2.3.13.0 (Sydney, Australia).

3 | RESULTS

Table 1 shows participants characteristics at the baseline. There

were no differences between groups regarding age, RT experience,

anthropometric, fat percentage, and muscular strength (p > 0.05).

Table 2 shows dietary intake at the baseline, week 4 and week 8

of intervention. There were no differences in within or between

subjects at the beginning, week four, and at the end of the study (p

Time > 0.05). In addition, adherences to the full‐body RT and the

split‐body RT were 98% and 97%, respectively.

EUROPEAN JOURNAL OF SPORT SCIENCE - 849



Table 3 displays fat mass measurements at baseline (Pre) and

week 8 (Post) of the intervention, along with delta values from the

training routines. A significant interaction (p < 0.05, time vs. group)

was observed for whole‐body fat mass (full‐body RT: ∆% = −5.7

and split‐body RT: ∆% = 2.1, F‐value = 4.801), ULFM (full‐body RT: ∆
% = −5.5 and split‐body RT: ∆% = 4.2, F‐value = 6.474), GFM (full‐
body RT: ∆% = −6.2 and split‐body RT: ∆% = 5.1, F‐value = 7.601),

and LLFM (full‐body RT: ∆% = −4.5 and split‐body RT: ∆% = 1.1, F‐
value = 4.780). A trend in interaction for AFM was also noted (full‐
body RT: ∆% = −12.5 and split‐body RT: ∆% = 2.6%, F‐value = 4.290).

In all cases, the effect size was large, and the observed power was

moderate. This indicates that the full‐body routine resulted in a more

significant decrease in fat mass compared to the split‐body routine,

highlighting a differential impact of the two training approaches on

fat mass outcomes.

Regarding the whole‐body RT volume (sum of all RT volume over

the 8 weeks), we observed that the full‐body RT volume was 16%

higher than the split‐body group. In addition, when we included all

warm‐up sets performed in each routine, we found a significant mean

difference of 221,100.00 kg (p < 0.001) in favor of the full‐body

routine (615,652.00 � 76,591.00 kg) over the split‐body routine

(394,552.00 � 52,150.00 kg), indicating the superiority of whole‐
body RT volume.

We also observed that the overall levels of DOMS (mean of all RT

sessions over the 8 weeks) was higher in the split‐body group when

compared to the full‐body group. For more specific details regarding

whole‐body RT volume and levels of DOMS, consult Tables 4 and 5

from the study conducted by Gomes et al. (2019). In week 1, split‐
body routine resulted in higher levels of DOMS compared to full‐
body routine. The levels were 6.2 times higher for the chest, 4.3

times higher for the elbow flexors, 5 times higher for the elbow ex-

tensors, 6 times higher for the thigh, and 7 times higher for the calf. In

week 4, split‐body routine continued to show higher levels of DOMS,

with increases of 5.5 times for the chest, 4.5 times for the elbow

flexors, 3.5 times for the elbow extensors, 7.5 times for the thigh, and

4.5 times for the calf. By week 8, split‐body routine still generated

higher levels of DOMS, with increases of 5 times for the chest, 3.5

times for the elbow flexors, 4 times for the elbow extensors, 6.5 times

for the thigh, and 5.5 times for the calf. Additionally, throughout

weeks 1, 4, and 8, we observed greater levels of DOMS in the lower

limbs compared to the upper limbs in the split‐body routine.

The whole‐body RT volume over the 8‐week intervention period,

excluding warm‐up sets, did not show a correlation with fat mass

loss, as illustrated in Table 4. However, when including all warm‐up

sets in whole‐body RT volume for each routine, we observed a cor-

relation specifically for ULFM (r = −0.488, p = 0.018) and GFM

(r = −0.418, p = 0.047). Nevertheless, the whole‐body RT volume

plus all warm‐up sets did not demonstrate a correlation with fat mass

loss for whole‐body fat mass, LLFM, AFM, and TFM (r = −0.333,

p = 0.121; r = −0.322, p = 0.133; r = −0.283, p = 0.191; r = −0.231,

p = 0.289, respectively). Conversely, lower levels of DOMS were

correlated with fat mass loss, as indicated in Table 4.

4 | DISCUSSION

The comparison between the full‐body routine and the split‐body

routine was carried out to assess their impact on whole‐body and

regional fat mass loss and levels of DOMS. The main finding of this

study indicates that the full‐body routine protocol leads to a greater

reduction in whole‐body and regional fat compared to the split‐body

routine. Additionally, lower levels of DOMS were observed with

the full‐body routine. Therefore, our results suggest that full‐body

routine, with its lower levels of DOMS, may be more effective

for fat mass loss in well‐trained males. This strategy appears to be

particularly relevant for individuals aiming for esthetic physique

performance.

In the context of bodybuilding competitions, participants are

evaluated based on low levels of fat mass, muscle hypertrophy, bodily

symmetry, and overall performance (Hackett et al., 2013). The stra-

tegies employed by esthetic physique competitors in pursuit of

muscle hypertrophy and fat mass loss may also be relevant to non‐
competitive individuals, particularly well‐trained males (American

College of Sports Medicine, 2009). In our study, the full‐body routine

protocol was found to be more effective in reducing both whole‐body

and regional fat mass (including gynoid, upper‐ and lower‐limb)

compared to the split‐body routine. Importantly, our results

demonstrated large effect sizes (η2
p ≥ 0.17, Table 3), exceeding the

coefficient of variation of DXA (>1.0%, as indicated by individual

percentages changes in the results section). These findings are

consistent with previous studies by Crewther et al. (2016) (Crewther

et al., 2016; ; Pina et al., 2020), which have shown that only the RT

protocol resulting in higher energy expenditure throughout the

week optimize fat mass loss (Crewther et al., 2016; McCaffery &

Pasero, 1999). Therefore, from a practical standpoint, when RT vol-

ume is matched, the full‐body routine may be a critical training

TAB L E 2 Dietary intake following 8 weeks of resistance training between groups.

Pre Full‐body week 4 Post Pre Split‐body week 4 Post P group P time P interaction

Energy (kcal/kg) 31.2 � 1.7 31.0 � 1.3 31.4 � 1.6 31.2 � 2.1 31.2 � 2.0 31.0 � 1.6 0.946 0.919 0.721

Protein (g/kg) 1.9 � 0.1 1.9 � 0.1 1.9 � 0.1 1.9 � 0.1 1.9 � 0.1 1.9 � 0.1 0.896 0.066 0.758

Carbohydrate (g/kg) 3.3 � 0.3 3.5 � 0.3 3.4 � 0.2 3.3 � 0.2 3.3 � 0.3 3.3 � 0.2 0.369 0.930 0.269

Fat (g/kg) 1.1 � 0.1 1.1 � 0.1 1.1 � 0.1 1.1 � 0.1 1.1 � 0.1 1.1 � 0.1 0.615 0.346 0.534

Note: Repeated‐measure ANOVA was used to compare the groups, time, and time interaction. Data are presented as mean and standard deviation.
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strategy for improving fat mass, which is essential for enhancing

esthetic physique performance and promoting a satisfactory body

image (Garber et al., 2011).

It has been postulated that fat mass loss is influenced, at least in

part, by the imbalance between energy intake and energy expendi-

ture (Bouchard et al., 2007; Miller et al., 2018) and increased fat

metabolism (Ormsbee et al., 2007, 2009). RT protocol that engages

large muscle groups, such as the full‐body routine, induces greater

excess post‐exercise oxygen consumption, as consequence of a

higher energy expenditure (Farinatti et al., 2016; Farinatti & Cas-

tinheiras Neto, 2011). Furthermore, evidence suggests that the full‐
body RT may have a positive acute effect on fat metabolism (Far-

inatti et al., 2016; Farinatti & Castinheiras Neto, 2011; Ormsbee

et al., 2007, 2009). In contrast, performing a higher number of

sets (>3) per muscle group in the split‐body routine may lead to

muscle fatigue, resulting from substrate energy depletion and accu-

mulation of metabolic products (Gomes et al., 2019; McCaffery &

Pasero, 1999). These effects can lead to reduced motor performance

(McCaffery & Pasero, 1999), manifested by a decrease in the number

of repetitions and overall training volume (American College of

Sports Medicine, 2009). Additionally, our observations indicate that

an increased occurrence of DOMS may be associated with a higher

number of sets performed per muscle group in the split‐body

routine, resulting in more pronounced muscle fatigue (American

College of Sports Medicine, 2009). Indeed, previous studies have

established a connection between lower levels of non‐exercise

physical activity (e.g., activities of daily living) and both muscle fa-

tigue and higher levels of DOMS (Gray et al., 2018; Swelam

et al., 2022). This, in turn, can lead to impaired muscular perfor-

mance, such as reduced strength, as well as increased pain, stiffness,

and swelling, which may hinder the execution of certain movements

(McCaffery & Pasero, 1999). Moreover, studies have demonstrated

that a lower volume performed during a RT session in response to a

perturbation, such as fatiguing RT routine as a split‐body training,

affects total energy expenditure (Farinatti et al., 2016; Farinatti &

Castinheiras Neto, 2011; Haddock & Wilkin, 2005). Therefore, split‐
body RT approach may to be less efficient in fat mass loss since it

depends, at least partially, on energy expenditure (Bouchard

et al., 2007; Miller et al., 2018). Conversely, the full‐body routine,

with its potential for increased total energy expenditure (Farinatti

et al., 2016; Farinatti & Castinheiras Neto, 2011), appears to have a

more positive impact on fat mass loss compared to more fatiguing RT

protocols (Crewther et al., 2016).

Notably, the greater whole‐body RT volume (TTV) did not

distinctly correlate with promoting fat mass loss in well‐trained men.

While an association existed between whole‐body RT volume and

upper limb fat mass (ULFM) (r = −0.488, p = 0.018) and gynoid fat

mass (GFM) (r = −0.418, p = 0.047), no correlation was observed

with any other fat mass markers. Conversely, levels of DOMS

emerged as a more reliable predictor of fat mass loss, exhibiting

positive associations with changes (Δ) in all indicators of fat mass

(see Table 4). This suggests that factors beyond total RT volume

contribute to the interference effect on fat mass loss. These findingsT
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align with the previously proposed hypothesis that elevated levels of

DOMS in the split‐body routine may result from restricted move-

ment and reduced daily activities due to increased pain and fatigue

(American College of Sports Medicine, 2009; Cheung et al., 2003;

Stone et al., 2021). Moreover, the elevated levels of DOMS appear

linked to movement restriction (e.g., reduced activities of daily living)

due to the severity of pain (Cheung et al., 2003), in comparison to a

full‐body routine. Muscle fatigue and heightened DOMS can lead to

behavioral compensation, resulting in decreased non‐exercise phys-

ical activity and reduced daily total energy expenditure (Christian

von Loeffelholz & Birkenfeld, 2018; King et al., 2007; Martin

et al., 2007; Redman et al., 2009), posing a risk to fat loss (Hill

et al., 2013; Speakman & Selman, 2003). Thus, our findings suggest

that levels of DOMS may be a crucial factor to consider in RT for fat

mass reduction. However, it is essential to note that our study did not

measure the level of physical activity. Consequently, further research

is necessary to comprehensively understand the role of DOMS in RT‐
induced fat mass reduction.

While this study offers valuable insights, it is essential to re-

cognize its limitations. Despite the large effect sizes and moderate

observed power in our results, the small participant size, inherent to

the study's focus on well‐trained males, may have compromised the

statistical analyses. Additionally, there was no assessment of energy

expenditure and physical activity. Lastly, an uneven distribution of

warm‐up sets between the groups resulted in a higher total volume

for the full‐body group.

While acknowledging certain limitations, this study demon-

strates several strengths. Firstly, it employed a controlled and ran-

domized design, incorporating inclusion criteria that guaranteed a

representative sample of well‐trained males in resistance training,

thereby mitigating potential biases. Secondly, meticulous records of

all training variables (including intensity, volume, frequency, and

movement velocity) were maintained, ensuring specificity. Addition-

ally, diet monitoring was rigorously implemented to further minimize

bias and random error. Thirdly, the close supervision of study par-

ticipants by experienced fitness professionals, coupled with their

high compliance throughout the interventions, enhances the reli-

ability of the findings. Lastly, the utilization of dual‐energy X‐ray

absorptiometry (DXA) for assessing fat mass variation during the

intervention added precision and minimized potential sources of bias

and random error.

In conclusion, this study provides evidence that the full‐body

routine is more effective in reducing both whole‐body and regional

fat mass compared to the split‐body routine in well‐trained males.

These findings shed new light on the manipulation of RT variables,

particularly training routines, to optimize fat mass loss in the late

stages of RT. From a practical standpoint, for strength and condi-

tioning professionals, as well as practitioners aiming to optimize fat

mass loss while minimizing levels of DOMS‐induced by training, the

full‐body routine should be considered and recommended as a RT

program for promoting fat mass loss in well‐trained males.
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TAB L E 4 Correlation between delayed onset muscle soreness, total resistance training volume, and fat mass following 8 weeks of
resistance training.

Δ WBFM Δ ULFM Δ GFM Δ LLFM Δ AFM Δ TFM Δ TTV

DOMS r = 0.46 r = 0.44 r = 0.49 r = 0.41 r = 0.45 r = 0.37 r = −0.47

p = 0.025 p = 0.035 p = 0.016 p = 0.052 p = 0.030 p = 0.083 p = 0.022

TTV r = −0.12 r = −0.30 r = −0.18 r = −0.11 r = −0.06 r = −0.05

p = 0.578 p = 0.156 p = 0.392 p = 0.612 p = 0.768 p = 0.815

Note: Correlation Coefficient of Pearson was used to verify association between variables.

Abbreviations: AFM, android fat mass; DOMS, delayed onset muscle soreness; GFM, ginoyd fat mass; LLFM, lower limbs fat mass; TFM, trunk fat mass;

TTV, total training volume; ULFM, upper limbs fat mass; WBFM, whole‐body fat mass; Δ, post minus pre.
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