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Abstract:

Background: Aerobic exercise is widely endorsed for improving cardiovascular fitness and metabolic
health; however, the additive effects of incorporating hand-held weights during aerobic activity in
untrained adults remain incompletely characterized, particularly concerning respiratory outcomes.
Objective: This study examined the differential effects of 12-week aerobic exercise performed with and
without held weights (1-2 kg dumbbells) on selected physical fitness and respiratory parameters in
sedentary untrained young adult males. Methods: Sixty untrained male adults (mean age 27.0 £ 3.2 years)
were randomly assigned to two groups: Group A (aerobic-only, n = 30) and Group B (aerobic with held
weights, n = 30). Both groups performed supervised aerobic training five days per week at 60—75% of
maximum heart rate. Group B additionally held 1-2 kg dumbbells throughout each session. Pre- and post-
intervention measures included VO.max, body composition, handgrip strength, flexibility, six-minute
walk distance, forced vital capacity (FVC), forced expiratory volume in one second (FEV:), peak
expiratory flow rate (PEFR), and maximal voluntary ventilation (MVV). Findings: There were significant
improvements in all fitness and respiratory parameters in both groups (p < 0.05). Group B exhibited
significantly greater gains in VO.max (+17.9% vs +13.4%), handgrip strength (+11.8% vs +5.2%), PEFR
(+13.2% vs +8.9%), and FVC (+11.3% vs +7.6%) compared to Group A. Conclusion: Incorporating light
held weights into aerobic exercise protocols confers additional cardiorespiratory and muscular benefits
beyond aerobic training alone in untrained males, supporting its inclusion in community fitness
programmes.

Keywords: Aerobic exercise; hand-held weights; physical fitness; respiratory parameters; VO.max; FVC;
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1. INTRODUCTION

Physical inactivity is one of the largest public health threats of the modern world, and is one of the leading
modifiable risk factors for non-communicable diseases worldwide (World Health Organization [WHO],
2022). A correlation to decreased cardiorespiratory fitness, poor metabolic function, musculoskeletal
deconditioning, and higher risk of all-cause mortality has been observed with sedentary lifestyles (Lee et
al., 2012; Warburton et al., 2006). In this context, aerobic exercise has repeatedly been shown to be a
cornerstone of interventions aimed at enhancing overall fitness level, optimizing pulmonary function, and
decreasing the burden of chronic diseases in the general population.

With regards to types of aerobic exercises, those that are accessible, low risk, and adaptable to fitness level
are especially recommended for untrained and sedentary people: aerobic activities such as brisk walking,
jogging, cycling, and step aerobics (American College of Sports Medicine [ACSM], 2022). A moderate
intensity aerobic exercise regimen has been found to benefit health in various ways, including increasing
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maximal oxygen uptake (VO2.max), resting heart rate, body composition, and lung function parameters
such as forced vital capacity (FVC) and forced expiratory volume in one second (FEV:; Boutcher, 2011;
Cadore et al., 2014; Shephard & Aoyagi, 2009).

Recently, there has been an interest in the use of light hand-held weights (usually 1-3kg dumbbells, which
are carried by the exerciser while performing walking or low-impact aerobic exercises) in conjunction
with standard aerobic exercises. This method has been suggested as a cheap way to improve the intensity
of the exercise, raise energy expenditure, and engage upper body muscles without having to add a separate
resistance training session (Graves et al., 1988; Porcari et al., 1997). Hand-held weights are associated
with higher MET during AE and more recruitment of upper-limb and thoracic muscle groups, which may
impact physical fitness and/or respiratory muscle function, respectively (Maeda et al., 2018; Jakicic et al.,
1997).

While synergistic effects of aerobic exercise and held weights have been postulated to be beneficial, there
is limited empirical evidence directly focused on the synergistic effects of aerobic exercise and held
weights on respiratory parameters in untrained adult males. Previous studies have primarily addressed
energy use, cardiovascular changes, or orthopaedic safety issues related to using hand-held weights
(Porcari et al., 1997; Auble et al., 1987), and few studies have addressed longitudinal pulmonary
adaptations. Moreover, most of the existing research has been conducted on physically active or trained
individuals, which does not apply to the sedentary population.

Respiratory fitness is an independent risk factor for health outcomes and quality of life; poor lung function
is linked to greater cardiovascular morbidity and mortality (Schiinemann et al., 2000; Mannino et al.,
2003). Understanding whether aerobic exercise with weights can produce superior respiratory adaptations
compared to conventional aerobic training alone is therefore of considerable scientific and clinical
relevance. Such findings would have direct implications for the design of exercise prescriptions targeting
sedentary young adults—a population at particular risk due to the entrenchment of sedentary habits during
occupational and digital transitions.

The present study therefore aimed to compare the effects of a structured 12-week aerobic exercise
programme, performed with and without hand-held weights, on selected physical fitness parameters—
including VO2max, body composition, handgrip strength, flexibility, and functional walking capacity—
and respiratory parameters—including FVC, FEV., FEV/FVC ratio, peak expiratory flow rate (PEFR),
maximal voluntary ventilation (MVV), resting respiratory rate, and peripheral oxygen saturation (SpO2z)—
in sedentary untrained male adults. It was hypothesised that aerobic exercise combined with held weights
would produce significantly greater improvements in both physical fitness and respiratory function than
aerobic exercise alone.

2. LITERATURE REVIEW

2.1 Aerobic Exercise and Physical Fitness

There is a large and diverse evidence base for the link between regular aerobic exercise and improvements
in physical fitness that dates back many decades. Aerobic training brings about both central (increased
cardiac output) and peripheral (increased extraction of oxygen by the working muscles) adaptations and
always increases VO:max, the gold standard measure of cardiorespiratory fitness (Saltin & Rowell, 1980;
Astrand et al., 2003). For previously sedentary adults, aerobic training programmes 8-16 weeks in
duration generally result in VOmax gains of 10-30% depending on the initial fitness level, training
intensity, and programme volume (ACSM, 2022; Pollock et al., 1998).

Besides VO.max, aerobic exercise brings about beneficial changes in body composition, primarily
maintenance of fat-free mass (Donnelly et al., 2009; Swift et al., 2014). The structured aerobic
conditioning approach is known to produce a parasympathetic predominance, which results in an increase
in cardiac stroke volume, often resulting in a decrease in RHR 5-15 bpm (Cornelissen & Smart, 2013). In
other populations, such as clinical populations and even untrained adults, the positive effect of aerobic
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interventions on functional capacity, measured by the 6MWT, has also been shown (ATS Committee on
Proficiency Standards for Clinical Pulmonary Function Laboratories, 2002).

2.2 Hand-Held Weights during Aerobic Exercise

Pioneering research by Porcari and colleagues (1997) systematically examined the concurrent use of hand-
held weights with aerobic walking to determine how this combination affects heart rate, VO., and caloric
expenditure during walking at a given speed. They discovered that the increase in heart rate was 5-10
bpm, an increase in VO2 was 5-12%, and extra calories burned when walking with 1-2 kg wrist/hand-held
weights versus walking without weights at the same pace. Likewise, Graves et al. (1988) found metabolic
and cardiovascular enhancement in low-impact aerobics classes with the addition of hand-held weights
without an escalation of perceived exertion.

Auble et al. (1987) have reported that 1.5 kg of hand-held weights, when added to treadmill walking,
resulted in significant increases in the oxygen uptake and the heart rate response, and therefore, conclude
that held weights may be effective at modifying exercise intensity without changing the locomotor speed,
which is an attractive property for populations who have orthopaedic or motivational limitations on high-
speed or high-impact exercise. One other advantage for the muscles may be the observation by Jakicic et
al (1997) that women who did aerobics with hand weights showed greater gains in upper-body muscular
endurance than those who did unweighted aerobics.

Recently, Maeda et al. (2018) used resistance augmented aerobic exercise in older people and found an
improvement in respiratory muscle strength with increased fitness in the cardiovascular system compared
to conventional aerobic exercise. The authors attributed this increase in ventilatory requirements to the
greater ventilatory drive associated with the added weight load and simultaneous upper-limb muscular
activity that activates accessory respiratory muscles such as the serratus anterior, the pectoralis major, and
the intercostals.

2.3 Aerobic Exercise and Respiratory Parameters

Pulmonary adaptations to regular aerobic exercise have been extensively characterised. Dynamic
respiratory function indices (i.e., FVC, FEV,, PEFR, and MVV) have been demonstrated to be improved
following structured aerobic conditioning, whereas lung volumes do not change significantly with training
in healthy adults (Koyama et al., 2010; Chlif et al., 2014). The improvements are mainly due to increases
in the strength and endurance of the respiratory muscles, increased thoracic cage compliance, and central
adaptations of the nervous system that regulate ventilatory control.

Spirometric studies in sedentary and untrained populations have shown increases in FVC of 5-12% and
FEV: of 6-10% in the 8-16 weeks of moderate-intensity aerobic training (Pelkonen et al., 2003; Lange et
al., 2006). PEFR is an index of the function of large airways and expiratory muscle power and is sensitive
to aerobic training, with increases observed in sedentary populations of 8-15% (Babb, 1999). Overall
ventilatory capacity and respiratory endurance, measured by ventilatory capacity (MVV), have been
shown to increase by 8-20% following aerobic training in older adults who were previously sedentary
(Shephard, 1987).

The respiratory adaptations may be further improved by performing resistance training with hand-held
weights with upper-limb involvement, providing additional work for the thoracic and accessory muscles.
The use of arm-ergometry and combined arm/leg exercise paradigms in similar populations has indicated
that upper-body aerobic exercise may lead to respiratory muscle hypertrophy and functional
improvements, without the addition of lower-limb aerobic exercise (Clanchy et al., 2011; Brower et al.,
2020). But long-term studies that isolate the importance of using hand-held weights are still relatively few.
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3. MATERIALS AND METHODS

3.1 Study Design

A randomised controlled parallel-group design was employed, with participants allocated to either an
aerobic-only group (Group A) or an aerobic exercise plus held weights group (Group B). Pre-intervention
assessments were conducted at baseline, and post-intervention assessments were completed at 12 weeks.
The study was conducted in accordance with the Declaration of Helsinki (2013 revision), and ethical
clearance was obtained from the Institutional Review Board (IRB Ref: ESSC/2023/041). Written informed
consent was obtained from all participants before enrolment.

3.2 Participants
A total of 60 untrained sedentary male adults aged 20-35 years were recruited through institutional
advertisement and community outreach in an urban setting. Inclusion criteria were: (a) male sex; (b) age
20-35 years; (c) absence of regular exercise participation (defined as < 20 minutes of structured physical
activity < 2 days/week) for the preceding six months; (d) BMI between 18.5 and 29.9 kg/m?; and (e) no
diagnosed cardiovascular, pulmonary, musculoskeletal, or metabolic disease. Exclusion criteria included
current smoking, use of medications affecting cardiorespiratory function, and any history of hand or wrist
injury. Participants were randomised using a computer-generated allocation sequence with sealed opaque
envelopes. Table 1 presents the baseline demographic characteristics, confirming homogeneity between
groups.

Table 1. Baseline Demographic and Clinical Characteristics of Participants (Mean + SD

Group A — Group B - Aerobic
Characteristic Aerobic Only (n = + Held Weights (n p-value

30) = 30)
Age (years) 26.8 + 3.4 27.2+3.1 0.62
Height (cm) 171.4+5.2 172.1+4.9 0.58
Body Mass (kg) 746+8.1 75.3+7.8 0.72
BMI (kg/m2) 25.4+ 2.6 255+ 2.4 0.88
Resting HR (bpm) 783+6.4 79.1+6.8 0.64
Systolic BP (mmHg) 121.4+7.2 122.1+6.8 0.70
Physical Activity Level Sedentary Sedentary —

Note. HR = heart rate; BP = blood pressure; BMI = body mass index. *p < 0.05. No significant
between-group differences were observed at baseline. Sources: Data collected per ACSM (2022)
protocols and Lohman et al. (1988) anthropometric standards.

3.3 Exercise Intervention

Both groups completed a 12-week supervised aerobic exercise programme, five days per week, with
session durations of 45 minutes (including a 5-minute warm-up and 5-minute cool-down). Brisk treadmill
walking or low-impact step aerobics was used for aerobic activity, which was performed at 60—75% of
age-predicted maximum heart rate (HRmax = 220 — age) as recommended by the ACSM moderate
intensity guidelines (ACSM, 2022). Polar RS300X heart rate monitors (Polar Electro, Finland) were
continuously monitored to ensure adherence to the target zone.

The group B participants used a pair of 1kg dumbbells for weeks 1-4; 1.5kg dumbbells for weeks 5-8; and
2kg dumbbells for weeks 9-12, following the progressive overload principles. Participants were asked to
have dumbbells at a neutral position at their sides with their arms swinging naturally. All sessions were
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supervised by certified exercise physiologists to ensure technique safety and protocol adherence.
Compliance was recorded, and participants with < 80% attendance (attending < 48 of 60 sessions) were
excluded from analysis.

3.4 Outcome Measures

Physical fitness assessments were performed at baseline and 12 weeks using standardised protocols.
VO:max was estimated via the 20-metre Multistage Fitness Test (Léger et al., 1988), which has
demonstrated acceptable reliability (ICC = 0.89-0.95) in young adult populations. Body fat percentage
was assessed using bioelectrical impedance analysis (InBody 270, InBody Co., Ltd., South Korea).
Handgrip strength was measured using a Jamar hydraulic dynamometer (Sammons Preston, USA) with
the best of three trials on the dominant hand recorded. The sit and reach test was used to assess flexibility.
The 6-minute walk test (6MWT) was performed using an indoor track 30 metres in length, following the
guidelines in the ATS (2002).

A calibrated Micro Medical MicroLab spirometer (CareFusion, UK) was used to assess respiratory
parameters, according to the ATS/ERS spirometry standards (Miller et al., 2005). FVC, FEV,, FEV/FVC
ratio, PEFR, and MVV were recorded with the best of three technically acceptable manoeuvres selected.
Resting respiratory rate was counted manually over 60 seconds by a blinded assessor. Peripheral oxygen
saturation (SpO:) was measured using a Nonin Model 9600 pulse oximeter (Nonin Medical, USA)
following 10 minutes of seated rest.

3.5 Statistical Analysis

All data were analysed using IBM SPSS Statistics for Windows, Version 26.0. Normality of distribution
was confirmed via the Shapiro-Wilk test (p > 0.05 for all variables). Paired-samples t-tests were used to
assess within-group changes from pre- to post-intervention. Independent-samples t-tests were used to
compare between-group differences in percentage change scores. Effect sizes were calculated using
Cohen's d (small: 0.2; medium: 0.5; large: 0.8). The significance level was set at oo = 0.05 for all analyses.
Data are presented as mean + standard deviation (SD).

4. RESULTS

4.1 Physical Fitness Parameters

The within-group comparisons of both groups for all physical fitness parameters showed significant
improvements after 12 weeks (p < 0.05). Table 2 shows that there were significant differences between
the group who received the intervention (Group B) and the group who did not receive the intervention
(Group A) about improvements in VO2max (17.9% vs 13.4%), reduction in body fat percentage (11.9%
Vs 7.7%), handgrip strength (11.8% vs 5.2%) and 6-minute walk distance (8.2% vs 6.2%). This flexibility
and waist circumference were also significantly greater in Group B, which also represented increased
metabolic demand from the held weight condition.

VO:max improved from 32.4 + 3.5 to 38.2 + 3.1 mL/kg/min in Group B (d = 1.72, large effect), compared
to an increase from 32.1 = 3.2 to 36.4 + 3.0 mL/kg/min in Group A (d = 1.39, large effect). There was a
statistically significant difference between groups (p = 0.038) for change in VO.max. Handgrip strength
showed the most pronounced between-group divergence, with Group B improving by 4.3 kg compared to
1.9 kg in Group A (p = 0.001), suggesting that the hand-held weight condition stimulated preferential
upper-limb neuromuscular adaptation.
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Table 2. Pre- and Post-Intervention Physical Fitness Parameters (Mean + SD)

Parameter

VO;max 32.1+3.2 | 36.4+3.0 | +13.4% | 0.001* | 32.4+3.5 | 38.2+3.1 | +17.9%
(mL/kg/min)

EE%S;;‘Q HR | 78346.4 | 71,2458 | -9.1% | 0.001* | 79.146.8 | 69.4455 | -12.3%
Body Fat (%) 24,8436 | 22.9+32 | -7.7% | 0.002* | 25.1+3.4 | 22.1+3.0 | -11.9%
Handgrip 36.2+4.8 | 38.1+45 | +52% | 0.031* | 36.5+5.0 | 40.8+4.7 | +11.8%
Strength (kg)

6-Min Walk (m) | 548+42 | 582438 | +6.2% | 0.001* | 551+44 | 596436 | +8.2%
Flexibility (cm) | 24.3+5.1 | 27.6+4.8 | +13.6% | 0.001* | 24.1+4.9 | 28.4+45 | +17.8%
Waist Circ. (cm) | 88.447.2 | 84.846.9 | -4.1% | 0.002* | 89.1+7.0 | 84.2+6.5 | -5.5%

Note. Grp = Group; A% = percentage change. *p < 0.05 (within-group paired t-test). Superscript
differences between groups were assessed via independent t-tests on 4% values. HR = heart rate. Sources:
ACSM (2022); Léger et al. (1988); ATS Committee (2002).

4.2 Respiratory Parameters

Table 3 shows that the respiratory function of both groups improved significantly after the 12-week
programme. Group B exhibited significantly greater improvements in FVC (11.3% vs 7.6%), FEV1 (11.5%
vs 8.2%), PEFR (13.2% vs 8.9%), MVV (11.8% vs 8.6%), and resting respiratory rate (—15.2% vs —8.6%)
compared to Group A. There was no significant change in the FEV1/FVC ratio in either group (p > 0.05),
suggesting there was no significant change in obstructive flow pattern in either group during the
intervention.

In both groups, there was a slight but significant increase in SpO: (Group A: 97.2 to 98.1%, p = 0.003,
and Group B: 97.3 to 98.4%, p = 0.001), indicating improved peripheral oxygen delivery. There was no
significant difference between the groups (p = 0.09), indicating that both aerobic protocols are good
enough to maintain optimal peripheral oxygenation in this healthy population. However, the reductions in
resting respiratory rate were substantially and significantly greater in Group B, pointing to more efficient
ventilatory mechanics following training with the additional upper-body load.

Table 3. Pre- and Post-Intervention Respiratory Parameters (Mean + SD

Respiratory

Parameter Grp A Pre p(A) GrpBPre A% (B)
FVC (L) 3.8240.41 | 4114038 | +7.6% | 0.001* | 3.79+0.44 | 4.22+0.40 | +11.3%
FEV: (L) 3.1840.36 | 3.4410.33 | +8.2% | 0.001* | 3.2140.38 | 3.58+0.34 | +11.5%
(FOE)V‘/FVC 832438 | 837435 | +0.6% | 0.524 | 847440 |84.8437 | +0.1%
PEFR (L/s) | 6.41+0.82 | 6.98+0.75 | +8.9% | 0.001* | 6.38+0.78 | 7.22+0.72 | +13.2%
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MVV

(Limin) 118.4+14.2 | 128.6+13.4 | +8.6% | 0.001* | 119.1+13.8 | 133.2+12.9 | +11.8%

Resting RR
(breaths/min)

SpO2 (%) 97.2+0.8 98.1+0.6 +0.9% | 0.003* | 97.3+0.7 98.4+0.5 +1.1%

Note. FVC = forced vital capacity; FEV: = forced expiratory volume in one second, PEFR = peak
expiratory flow rate; MVV = maximal voluntary ventilation; SpO: = peripheral oxygen saturation; RR =
respiratory rate. *p < 0.05. Sources: Miller et al. (2005) ATS/ERS spirometry standards; Pellegrino et al.
(2005).

16.2+1.8 14.8+1.5 -8.6% | 0.001* | 16.4+2.0 13.9+1.6 -15.2%

4.3 Between-Group Comparisons

Table 4 summarises the between-group differences in percentage change scores for key variables. Group
B demonstrated statistically superior post-intervention improvements compared to Group A for VO.max,
body fat, handgrip strength, FVC, FEV, PEFR, resting respiratory rate, and 6-minute walk distance (all p
< 0.05). Effect sizes for between-group differences ranged from medium (d = 0.52 for 6MWT) to large (d
=1.18 for handgrip strength), indicating that the magnitude of additional benefit conferred by held weights
was clinically meaningful across both physical fitness and respiratory domains.

Table 4. Between-Group Comparison of Post-Intervention Percentage Changes

\A/(e;:;able (Post-intervention (C'Eb\r:rlg% » Only)A g;r%%ic ? Between-Group p-value
Weights)
VO:max +13.4% +17.9% 0.038*
Body Fat % -1.7% -11.9% 0.024*
Handgrip Strength +5.2% +11.8% 0.001*
FVC +7.6% +11.3% 0.042*
FEV. +8.2% +11.5% 0.038*
PEFR +8.9% +13.2% 0.021*
Resting Respiratory Rate -8.6% -15.2% 0.011*
6-Minute Walk Distance +6.2% +8.2% 0.049*

Note. All p-values reflect independent-samples t-tests comparing percentage change scores between
groups. *p < 0.05. A% values are rounded to one decimal place.

5. DISCUSSION

The findings of the present study support the hypothesis that aerobic exercise performed with hand-held
weights produces superior improvements in both physical fitness and respiratory parameters compared to
aerobic exercise alone in untrained sedentary male adults. These results have implications for the design
of cost-effective, time-efficient exercise programmes targeting sedentary populations, and contribute to
the growing evidence base for augmented aerobic exercise modalities.
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5.1 Physical Fitness Adaptations

The VO.max improvements observed in both groups are consistent with the existing literature
documenting substantial cardiorespiratory adaptation following moderate-intensity aerobic training in
previously sedentary individuals. This is a 13.4% improvement, which falls within the ACSM's (2022)
guidelines of 10-20% improvement for deconditioned adults exercising structured moderate intensity
aerobic conditioning for 12 weeks. This increase in VO:2max gain in Group B (17.9%) has been found by
Porcari et al. (1997) and Auble et al. (1987) to be beneficial when using hand-held weights with any given
walking or aerobic exercise speed, providing a greater stimulus for central and peripheral cardiovascular
adaptation.

Interestingly, the forearm and hand muscles are loaded isodynamically and isotonically during aerobic
exercise with dumbbells in the hands, which is why the significantly higher percentage increase in group
B (11.8% vs 5.2%). This finding is similar to the findings of Jakicic et al. (1997), who found that upper
body subjects who used hand weights had more muscular adaptations than those who didn't use hand
weights. The improvement has implications for functional health, as handgrip strength is a validated
measure of all-cause mortality, cardiovascular risk, and functional independence (Leong et al., 2015;
Rantanen et al., 2000).

The higher body fat percentage reduction in Group B compared to Group A (11.9% vs 7.7%) could be due
to the higher caloric burn of the held weight aerobic exercise. Hand-held weights have been shown to
induce an increase in energy expenditure of 5-15% over unweighted aerobic exercise at matched speeds
using indirect calorimetry, and over 60 sessions of these two types of exercise to yield meaningful
differences in energy balance and body composition (Graves et al., 1988; Porcari et al., 1997). The results
of this study have clinical implications because overweight and obesity are common among sedentary
young adults in urban areas.

5.2 Respiratory Adaptations

The results of both groups are similar to previously published aerobic training studies (Koyama et al.,
2010; Pelkonen et al., 2003) that showed that even low-level aerobic conditioning can enhance dynamic
lung function in untrained persons; this premise is supported by the results. These benefits are attributed
to improvements in respiratory muscle strength, respiratory endurance, and increased thoracic wall
compliance through repetitive ventilatory demand of sustained aerobic exercise.

The higher increases in FVC (+11.3%) and FEV: (+11.3%) in Group B, compared with Group A (+7.6%
and +8.2%, respectively), support the hypothesis that the extra muscular effort involved with aerobic
exercise using dumbbells creates greater mechanical stimulation of the thoracic cage and accessory
respiratory muscles. Dual-action muscles (such as the pectoralis major muscle, serratus anterior muscle,
and intercostal muscles, etc.) that are engaged in both arm movements and respiration are gradually
stressed and exercised during held-weight aerobic training, leading to a growth of these muscles and to an
increase in their force-generating abilities, which in turn increase their spirometric performance (De
Troyer et al., 2005).

This is further confirmed by the fact that PEFR increased by a much larger amount in Group B compared
to Group A (+13.2% vs +8.9%). PEFR is influenced by large airway function and expiratory muscle
strength (Babb, 1999), and this difference in improvement is probably because, in the held weight
condition, more of the expiratory muscles need to be recruited to increase the ventilatory demand. The
findings align with those of the resistance-aerobic combined training paradigms research (Brower et al.,
2020; Clanchy et al., 2011) that confirmed the effect of the upper-body workout on specific muscle
performance of the expiratory muscles.

The greater ventilatory economy (acclimation) in the ability to provide adequate alveolar ventilation with
fewer and deeper breaths at rest is suggested by the large decrease in resting respiratory rate in Group B
(—15.2% vs —8.6%). This adaptation is a hallmark of trained respiratory systems and is associated with
improved respiratory muscle efficiency, greater tidal volumes, and enhanced chemoreceptor sensitivity
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(Dempsey & Forster, 1982). The magnitude of the between-group difference in this variable suggests that
the held weight condition meaningfully augments the ventilatory training stimulus beyond what
conventional aerobic exercise alone can achieve in the short term.

5.3 Practical Implications

From a practical standpoint, the results suggest that the simple addition of light hand-held weights (1-2
kg) to standard aerobic walking or step aerobics programmes represents a pragmatically attractive
augmentation strategy for untrained adults. The equipment is inexpensive, widely available, and imposes
no additional time burden on participants—a critical consideration given that time constraints are among
the most frequently cited barriers to exercise adherence (Trost et al., 2002). The progressive loading
protocol (1 kg — 1.5 kg — 2 kg) employed in this study appeared safe and well-tolerated, with no
participants withdrawing due to musculoskeletal complaints attributable to held weights.

Held weight aerobic protocols should be considered as a first-line modification to aerobic prescriptions
for sedentary males and should be considered as an exercise option in community fitness, corporate
wellness, and clinical rehabilitation settings where full gym equipment may not be available. The dual
effects on muscular fitness (handgrip) and pulmonary function are particularly relevant for individuals
who are at risk for sarcopenia and pulmonary decline.

5.4 Limitations

There are a few restrictions to be considered. The study was only conducted on untrained young adult
males; thus, any generalization to females, older adults, or clinical populations has to be made with
caution. Secondly, VO2max was assessed by the multistage fitness test and not by metabolic gas analysis,
meaning that there may be an error in estimating VO.max. Third, we did not have a blind study, participant
was informed of group allocation. Fourth, no attempt was made to control the diet, so this may have had
an independent effect on body composition. Direct measures of VO.max, female participants, and multiple
doses of varying magnitudes and durations of intervention are suggested for future studies.

6. CONCLUSION

The present randomised controlled study demonstrates that a 12-week programme of aerobic exercise
combined with hand-held weights (1-2 kg) produces significantly greater improvements in physical
fitness—including VO:max, body fat percentage, handgrip strength, and 6-minute walk distance—and
respiratory function—including FVC, FEV., PEFR, MVV, and resting respiratory rate—compared to
aerobic exercise alone in untrained sedentary male adults. Both protocols produced significant within-
group improvements, affirming the foundational efficacy of moderate-intensity aerobic training for
deconditioned individuals. However, the consistently superior outcomes in the held-weight group
underscore the augmentative value of this simple and accessible exercise modification.

These findings support the integration of light hand-held weights into aerobic exercise prescriptions as a
practical, cost-effective, and time-efficient strategy to maximise cardiorespiratory, muscular, and
pulmonary adaptations in previously sedentary male populations. The amount of added benefit, especially
with regard to handgrip strength, PEFR, and RR at rest, is also clinically important with regard to chronic
disease prevention and functional health in the long term. Longitudinal studies and dose-response studies
are recommended in the future to further define optimal weights, modality interactions, and effects in
various populations.
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