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Abstract

Physical activity is widely recognized as a fundamental component of health promotion
and chronic disease prevention. Historically the focus has primarily been on aerobic
exercise, while resistance training has received comparatively less attention. This imbalance
underestimates the critical role of muscular performance in supporting physical health,
functional capacity, long-term mobility, and overall quality of life. Current physical activity
guidelines for Americans recommend that adults engage regularly in both aerobic and
muscle-strengthening activities. However, only approximately one-quarter of adults in the
United States meet these recommendations, despite nearly half achieving recommended
levels of aerobic activity alone. Although any form of physical activity can confer health
benefits, participation in both aerobic exercise and muscle-strengthening, such as resistance
training, produces more comprehensive and substantial health outcomes. As research
on resistance training has evolved beyond its traditional focus on athletic performance,
a growing body of evidence has demonstrated its effectiveness in the prevention and
management of numerous chronic conditions. This narrative review summarizes the role of
resistance training in the prevention and management of several prevalent lifestyle-related
chronic conditions, including type 2 diabetes, obesity, hypertension, cardiovascular disease,
dyslipidemia, and osteoporosis.

Keywords: strength training; resistance training; physical activity; chronic disease; primary
disease prevention

1. Introduction
It has been well established that regular physical activity promotes good physical

health [1]. The current physical activity guidelines for Americans recommend a combi-
nation of aerobic physical activity and muscle-strengthening activities for everyone, providing
specific recommendations for children and adolescents; adults; older adults; and pregnant and
postpartum women [2]. Regarding muscle-strengthening activities, the recommendation for
adults and older adults is training all major muscle groups at a moderate or greater intensity
at least two days a week. While health by definition is a broader context than the absence of
disease [3], it is important to note that both aerobic physical activity and resistance training
have an important role in the prevention and management of chronic conditions.

Lifestyle-related chronic conditions, such as heart disease and type 2 diabetes, are
among the leading causes of morbidity and mortality worldwide [4,5]. While the increased
burden of chronic conditions is to some extent related to population aging [6], the current
evidence clearly demonstrates that these conditions have become common among people
of various age, gender and socioeconomic groups, indicating that this is a long-term issue
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that is not purely related to demographic aging [4]. One of the challenges for individuals
living with chronic conditions is that health-related quality of life is typically reduced
and multimorbidity is common [7]. Due to the challenges influencing individuals and
the healthcare system, reducing the burden of lifestyle-related chronic conditions through
prevention and management needs be a priority for the 21st century [4].

Lifestyle-related chronic conditions are not just a result of lifestyle behaviors as the
etiology is significantly influenced by genetics and other factors [8,9]. However, lifestyle
choices, like physical activity participation, can impact the prevention and management
of these conditions. In the field of physical activity research, the health benefits of muscle-
strengthening activities have been studied less frequently than those of aerobic activity [10].
It is important to note that less people engage in muscle-strengthening compared to aerobic
activity, highlighting the importance of supporting increased participation in muscle-
strengthening activities. In the United States, 46.9% of adults meet the guidelines for
aerobic physical activity, while 31.0% meet the guidelines for muscle-strengthening activ-
ity [11]. Notably, only 24.2% meet the guidelines for both aerobic and muscle-strengthening
activities. Research has demonstrated that the greatest health benefits are yielded from the
combination of both types of activity, and therefore it is important to increase knowledge
on the health benefits of muscle-strengthening activities.

While muscle-strengthening can be achieved through some activities of daily living,
like chopping firewood, muscular performance is typically developed through progressive
resistance training. Resistance training is defined as a method of physical conditioning in
which muscle contractions are used against external resistance [12]. Resistance is typically
provided by free weights, machines, resistance bands or body weight, and muscle action
can be isometric, isotonic or isokinetic [12]. Resistance training is further categorized
into strength, hypertrophy, endurance, and power training based on the targeted adapta-
tions [13]. While the term ‘strength training’ is often used interchangeably with ‘resistance
training’, it is important to note that not all resistance training is strength training. Training
for strength, hypertrophy, endurance or power adaptations is programmed differently
through exercise selection and manipulating the variables of volume, intensity, velocity of
muscle action, duration, frequency, and rest periods [13,14].

The purpose of this review was to summarize the benefits of resistance training, inde-
pendently or in combination with aerobic activity, as an intervention to prevent and/or
manage common lifestyle-related chronic conditions. This review focused on seven lifestyle-
related chronic conditions frequently encountered in primary care settings: type 2 diabetes,
obesity, hypertension, cardiovascular disease, dyslipidemia, and osteoporosis. It is impor-
tant to note that the benefits of resistance training are not limited to these conditions. Some
other relevant conditions would be sarcopenia and some common cancers, for example,
but those are not covered in this narrative review.

2. Methods
2.1. Design and Rationale

This study is a narrative review that aimed to summarize evidence verbally rather than
provide pooled effect estimates. Accordingly, this review was not designed as a systematic
review, and it does not claim exhaustive coverage or full reproducibility.

2.2. Information Sources and Study Selection

Searches were conducted in PubMed for peer-reviewed articles published in English.
Search terms were a combination of MeSH terms and text words of the condition names (e.g.,
diabetes mellitus type 2; type 2 diabetes) and resistance training (e.g., resistance training,
strength training, muscle-strengthening activities). Additional information sources were
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articles identified through reference lists and key articles previously identified by the author,
such as clinical practice guidelines. Treatment guidelines and systematic reviews with meta-
analysis were prioritized. Individual trials or observational studies were included where
systematic reviews or treatment guidelines were not identified, mostly for prevention. All
types of resistance training were included.

3. Role of Resistance Training in the Prevention and Treatment of
Chronic Conditions
3.1. Type 2 Diabetes

Type 2 diabetes is a growing global health concern and is characterized primarily by
insulin resistance [15–17]. When muscle cells become less sensitive to insulin, their ability
to absorb glucose from the bloodstream is diminished [18]. This reduced glucose uptake
leads to an accumulation of glucose in the blood, causing elevated blood glucose levels [18].

Resistance training is a valuable tool in the prevention of type 2 diabetes as regular
resistance training has been shown to reduce the risk of type 2 diabetes in both men [19]
and women [20,21]. A cohort study reported that men who participated in resistance training
demonstrated a reduced risk of type 2 diabetes compared to those with no resistance training [19].
This association was independent of aerobic activity and the risk reduction was comparable
to that of aerobic exercise. The results demonstrated that even a modest amount of regular
resistance training is beneficial for diabetes prevention, but the greatest benefits can be yielded
from participation in aerobic activity and resistance training [19]. Similar results have been
reported in large cohort studies on middle-aged and older women [20]. It is important to note
that this analysis also included lower-intensity conditioning activities, such as yoga.

When it comes to the management of type 2 diabetes, meta-analytic evidence demon-
strates that resistance training, independently or combined with aerobic exercise, signifi-
cantly improves glycemic control in middle-aged and older adults with type 2 diabetes,
producing clinically meaningful reductions in hemoglobin A1c (HbA1c) while also im-
proving several cardiovascular risk factors (Table 1) [22–24]. A meta-analysis of 29 trials
comprising 1301 middle-aged or older adults with type 2 diabetes reported that high-
intensity resistance training led to significant reductions in HbA1c compared to usual
care [23]. High intensity was defined as ≥70% 1-repetition maximum or ≤6–8 repetition
maximum. A meta-analysis of four studies with a total of 261 patients demonstrated that re-
sistance training interventions were associated with a −0.57 percentage point (95% CI −1.14
to −0.01) reduction in HbA1c, compared with control [24]. However, aerobic exercise was
slightly more effective in reducing HbA1c levels [24]. A recent meta-analysis of 100 studies
with 7195 participants found that a combination of resistance training and aerobic exercise
was the most effective in improving HbA1c, leading to a −0.74 percentage point (95% CI
−0.91 to −0.57) reduction [22]. Resistance training alone resulted in a −0.36 percentage
point (95% CI −0.51 to −0.20) reduction in HbA1c [22].

Table 1. Summary of the results of the meta-analyses on the effect of exercise intervention on HbA1c
among people living with type 2 diabetes.

Condition Population Intervention Outcome and Effect Size Reference

Type 2
diabetes

Middle-aged and
older adults with

T2DM

High-intensity RT
Moderate-intensity

aerobic
High-intensity aerobic +
moderate-intensity RT

Low-intensity RT

HbA1c
−0.62 (95% CI −0.93 to −0.30) pp
− 0.58 (95% CI −1.10 to −0.05) pp

− 0.54 (95% CI −1.02 to −0.06) pp

− 0.54 (95% CI −1.00 to −0.09) pp

Yu 2026 [23]
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Table 1. Cont.

Condition Population Intervention Outcome and Effect Size Reference

Type 2
diabetes

Adults with T2DM

RT + aerobic
High-intensity interval

training
Continuous aerobic

RT

HbA1c
−0.74 (95% CI −0.91 to −0.57) pp
−0.71 (95% CI −1.07to −0.35) pp
−0.62 (95% CI −0.84 to −0.41) pp
−0.36 (95% CI −0.51 to −0.20) pp

Michielsen
2025 [22]

Adults with T2DM
Aerobic

RT
RT + aerobic

HbA1c
−0.73 (95% CI −1.06 to −0.40) pp
−0.57 (95% CI −1.14 to −0.01) pp
−0.51 (95% CI −0.79 to −0.23) pp

Umpierre
2011 [24]

RT = resistance training; T2DM = type 2 diabetes mellitus; CI = confidence interval; pp = percent-
age point.

Evidence suggests that greater improvements in muscular strength are associated with
more favorable health outcomes. A meta-analysis of 20 studies comprising 1172 adults with
type 2 diabetes identified a connection between improvements in muscular strength and
change in HbA1c, reporting that the more participants improved their muscular strength,
the greater the reduction in their HbA1c [25].

It is important to note that some of the benefits of combined resistance training and
aerobic activity can be due to the greater training dose. In some trials comparing different
training interventions, the combination group performed both the aerobic and resistance
training interventions, leading to approximately doubled weekly training duration [26].
However, it is important to note that a study aiming to keep weekly duration similar across
the groups reported that only the combination of aerobic and resistance training led to
significant improvements in HbA1c [27].

In summary, resistance training has been shown to be an effective tool for the preven-
tion of type 2 diabetes. For the management of type 2 diabetes, meta-analytic evidence
is inconsistent regarding whether the greatest HbA1c reductions are achieved through
high-intensity resistance training or a combination of aerobic and resistance training. Nev-
ertheless, the evidence clearly supports resistance training as a valuable intervention for
improving glycemic control.

3.2. Obesity

Obesity is a chronic condition characterized by excessive body fat [28]. While obesity is
a serious disease influenced by genetic, epigenetic, physiological, behavioral, socio-cultural
and environmental factors, it is important to note that its progression is not unavoid-
able [28,29]. Current obesity management guidelines and recommendations emphasize a
comprehensive lifestyle approach that includes regular physical activity [28,30–32].

It is important to note that many studies in this section are considered relevant for both
prevention and management as they include overweight participants as well as participants
with obesity. Overweight participants can be considered a target for prevention of obesity
while studying participants with obesity provides information to support management.
However, results are typically reported for the total sample; therefore this section is not
divided to separate results on prevention and management.

Resistance training is an effective tool for reducing body fat, visceral adipose tissue,
subcutaneous adipose tissue, body mass and body mass index in individuals with over-
weight/obesity [33,34]. According to a meta-analysis of 116 studies with overweight/obese
participants across the lifespan, resistance training combined with caloric restriction was
the most effective intervention for reducing body fat percentage: −3.8 (95% CI −4.7 to
−2.9) percentage points [33]. To reduce total body mass, resistance training with caloric
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restriction and resistance training combined with aerobic exercise and caloric restriction
were the most effective: −5.3 (95% CI −7.2 to −3.5) kg [33]. Resistance training alone,
without caloric restriction, yielded small improvements in body fat percentage [−1.6 (95%
CI −1.9 to −1.2) percentage points] and total fat mass [−1.0 (95% CI −1.4 to −0.7) kg].
Similarly, a network meta-analysis in adults aged 55–70 with overweight/obesity found
that resistance training alone significantly reduced total fat mass [−1.49 (95% CI −2.52
to −0.45) kg], although to a lesser extent than interventions involving energy restriction
[energy restriction −4.26 (95% CI −5.35 to −3.17) kg; energy restriction + high protein
−5.86 (95% CI −7.34 to −4.37) kg] [34]. A summary of the effect sizes is presented in
Table 2.

Table 2. Summary of the results of the meta-analyses on the effect of exercise and diet interventions
on body composition among people with overweight/obesity.

Condition Population Intervention Outcome and
Effect Size Reference

Obesity

Adults 55 to 70 years
with

overweight/obesity

Energy restriction +
high protein
RT + energy restriction
Energy restriction +
high protein + exercise
Aerobic + energy restriction
Mixed exercise +
energy restriction
Energy restriction
Mixed exercise
5:2 diet
RT
Aerobic
RT + high protein

Total mass
−5.86 (95% CI −7.34 to −4.37) kg

−5.74 (95% CI −6.91 to −4.57) kg
−5.56 (95% CI −7.24 to −3.89) kg

−5.00 (95% CI −6.34 to −3.65) kg
−4.98 (95% CI −6.33 to −3.64) kg

−4.26 (95% CI −5.35 to −3.17) kg
−2.26 (95% CI −3.29 to −1.23) kg
−1.80 (95% CI −4.43 to 0.83) kg
−1.49 (95% CI −2.52 to −0.45) kg
−1.29 (95% CI −2.83 to 0.25) kg
−1.21 (95% CI −4.01 to 1.58) kg

Eglseer
2023 [34]

Children and
adults with

overweight/obesity

RT
RT + caloric restriction
RT + aerobic
RT + aerobic + caloric restriction
RT + aerobic + healthy diet

Body fat %
−1.6 (95% CI −1.9 to −1.2) pp
−3.8 (95% CI −4.7 to −2.9) pp
−2.3 (95% CI −2.7 to −1.9) pp
−3.0 (95% CI −4.1 to −1.8) pp
−2.3 (95% CI −2.8 to −1.8) pp

Lopez
2022 [33]

RT
RT + caloric restriction
RT + low-sugar diet
RT + protein supplement
RT + aerobic
RT + aerobic + caloric restriction

Total mass
−1.0 (95% CI −1.4 to −0.7) kg
−5.1 (95% CI −6.3 to −3.8) kg
0.2 (95% CI −1.7 to 2.0) kg
−0.7 (95% CI −3.4 to 2.1) kg
−1.4 (95% CI −2.0 to −0.8) kg
−5.3 (95% CI −7.2 to −3.5) kg

RT
RT + caloric restriction
RT + low-sugar diet
RT + aerobic
RT + aerobic + caloric restriction

Lean mass
0.8 (95% CI 0.6 to 1.0) kg
−0.2 (95% CI −1.2 to 0.8) kg
1.2 (95% CI −0.4 to 2.7) kg
0.6 (95% CI 0.3 to 0.9) kg
−0.3 (95% CI −1.4 to 0.8) kg

RT = resistance training; CI = confidence interval; pp = percentage point.

In addition to reducing total body fat, body composition can be improved through
increased lean body mass. Resistance training has been identified as the most effective way
to increase lean body mass in children/adolescents, young adults, middle-aged adults and
older adults [effect size 0.8 (95% CI 0.6 to 1.0) kg] [33]. Similarly, a network meta-analysis
focusing on adults with obesity identified resistance training as the most effective exercise
modality to improving lean body mass [35]. It is important to note that resistance training
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combined with caloric restriction did not lead to improvements in lean body mass [−0.2
(95% CI −1.2 to 0.8) kg], while it did reduce total fat mass [−5.1 (95% CI −6.3 to −3.8) kg]
(Table 2) [33].

It has been reported that adults with overweight/obesity can achieve significant
improvements in total fat mass and lean body mass irrespective of weekly training volume,
peak intensity or resistance training duration [36]. In practical terms, this means that
even lower-volume resistance programs, which tend to be better for adherence, can yield
substantial benefits [36].

In addition to improving body composition, resistance training interventions can
promote physical function in adults with overweight/obesity. Resistance training has
been shown to improve lower and upper body strength, gait speed and the ability to
perform activities of daily living in this population [37]. It is worth emphasizing that
pairing resistance training with caloric restriction produced less improvement in physical
function than resistance training by itself [37].

It should be noted that all the meta-analyses referenced earlier included studies
with participants of different genders and sex, but there are some results indicating that
sex and/or gender can influence the impact of resistance training. A meta-analysis of
20 studies including 2062 women with obesity reported that resistance training was not
effective in reducing body fat percentage [38]. A comparison of results between female and
male participants found that males experienced a two-fold greater reduction in fat mass
compared to females as a result of resistance training [36]. Most of the studies focusing
on women have included a very small sample, highlighting the need for more adequately
powered intervention studies on resistance training among women.

In summary, resistance training can be a valuable tool in the prevention and manage-
ment of obesity. However, interventions including caloric restriction outweigh resistance
training alone when the goal is to reduce total mass or body fat percentage. It is important
to consider the individual, their goals, current health status, physical functioning and body
composition when selecting the ideal intervention. In some cases, focusing on increasing
lean body mass or improving physical functioning through resistance training without
caloric restriction can be a better goal and a more feasible intervention than aiming to
reduce fat mass through caloric restriction. Lean body mass can increase resting metabolic
rate and daily energy expenditure, and physical function supports functional independence
and quality of life [37,39].

3.3. Hypertension

Hypertension refers to systemic arterial pressure consistently greater than or equal to
130 mmHg for systolic or 80 mmHg for diastolic pressure [40]. Much of the early research on
the effects of resistance training on resting blood pressure largely focused on normotensive
populations [41]. For hypertension management, nonpharmacological interventions have
typically explored aerobic exercise [42].

However, it has been established that resistance training can be safely implemented
among individuals with hypertension and the research has expanded to explore the impacts
of resistance training among prehypertensive and hypertensive populations [43,44]. A 2017
meta-analysis of five studies with 201 prehypertensive and hypertensive adults reported a
−8.2 (95% CI −10.9 to −5.50) mmHg reduction in systolic and −4.1 (95% CI −6.3 to −1.9)
mmHg reduction in diastolic blood pressure as a result of resistance training interven-
tion [43]. A 2023 meta-analysis of 14 studies with a total sample of 253 hypertensive adults
concluded that resistance training interventions led to a decrease in both mean systolic
[−9.52 (95% CI −12.89 to −6.14)] mmHg and diastolic [−5.19 (95% CI −7.98 to −2.39)]
mmHg blood pressure values [44]. It was also reported that systolic blood pressure had
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greater sensitivity to resistance training than diastolic blood pressure [44]. The strongest
effect on blood pressure was observed in studies utilizing a protocol with a moderate
to vigorous load (>60% of one-repetition maximum), training frequency of at least two
days/week and an intervention duration of at least 8 weeks [44]. A summary of the effect
sizes is presented in Table 3.

The American College of Sports Medicine’s pronouncement on physical activity and
hypertension states that aerobic and resistance training alone or combined are equally
effective in lowering blood pressure in normotensive, prehypertensive and hypertensive
individuals [45]. There has been hesitancy in prescribing resistance training to individuals
with hypertension due to the hemodynamic response [46]. However, current guidelines
state that the benefits of physical activity outweigh the risks [1,46]. It is still important
to note that very high resting blood pressure is a contraindication to exercise and an
excessive blood pressure response to exercise is an indication to terminate exercise [46].
In summary, resistance training is a suitable tool to be used with prehypertensive and
hypertensive adults and older adults to prevent and manage hypertension. Prehypertensive
and hypertensive individuals should consult with their doctor regarding specific guidelines
to follow for safe physical activity participation.

3.4. Cardiovascular Disease

Cardiovascular disease is a collective term for a group of disorders of the heart and
blood vessels, including but not limited to coronary artery disease and heart failure [47].
Cardiovascular diseases are the leading cause of death globally [4,5].

The American Heart Association recently updated their scientific statement regarding
resistance training and cardiovascular disease to reflect the current evidence [48]. The
statement includes recommendations for resistance training prescription and provides
examples of exercises for the major muscle groups [48]. The statement recognizes that
resistance training is important in the prevention of cardiovascular disease [48]. The
importance of resistance training in the prevention of cardiovascular disease is supported
also by a meta-analysis, which reported that adults who participate in muscle-strengthening
activities have a 17% lower risk of developing cardiovascular disease, compared to those
who report no muscle-strengthening activities [10].

In addition to primary prevention, resistance training also has an important role in the
management of different cardiovascular diseases. For coronary artery disease, it has been
established that cardiorespiratory fitness can predict mortality among individuals with
coronary artery disease and therefore is a key outcome in disease management [49]. Tradi-
tionally exercise-based cardiovascular rehabilitation has focused on aerobic exercise but
recent research has reported that adding resistance training can lead to better outcomes [50].
A recent meta-analysis of 23 studies with 916 participants with coronary artery diseases
compared combined aerobic and resistance training to aerobic training alone [50]. The
results demonstrated that combined training was more effective in increasing cardiorespi-
ratory fitness [mean difference 0.26 (95% CI 0.02 to 0.49)] and lean body mass [0.8 (95% CI
0.4 to 1.2) kg] and reducing body fat percentage [−2.2 (95% CI −3.5 to 0.9) percentage
points] compared to aerobic training alone in this population [50]. However, it is important
to note that combined training had greater effects on cardiorespiratory fitness when it was
added to the program without reducing aerobic exercise volume [0.36 (95% CI 0.05 to 0.68)].
A summary of the effect sizes is presented in Table 3.

Although there has historically been reluctance to prescribe resistance training for
individuals with heart failure, evidence now indicates that it can be performed safely and
can improve physical function and quality of life in this population [48,51,52]. A 2017 meta-
analysis of 10 studies including 240 individuals with chronic heart failure demonstrated that
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resistance training alone can increase aerobic capacity and quality of life [52]. Similar results
were reported in a 2022 meta-analysis, which concluded that resistance training improved
aerobic and functional capacity quality of life [51]. The current recommendations highlight
that resistance training may be feasible initial rehabilitation strategy for individuals who
are deconditioned to the level where aerobic exercise might be difficult [48,53].

3.5. Dyslipidemia

Dyslipidemia refers to abnormal levels of lipids, such as low-density lipoproteins,
high-density lipoproteins and triglycerides, in the blood stream [54]. Dyslipidemia is a
major risk factor for cardiovascular disease [55–58].

Currently, the role of resistance training in the primary prevention of dyslipidemia is not
clear. According to a large meta-analysis of 173 trials, resistance training does not have signif-
icant effect on total cholesterol, low-density lipoprotein cholesterol, high-density lipoprotein
cholesterol, or triglycerides in a mixed population of younger and older adults [59]. However,
their subgroup analysis demonstrated significant improvements in total cholesterol, high-density
lipoprotein cholesterol, and triglycerides in over 40-year-olds compared to younger adults [59].
This could indicate that resistance training can be used to prevent dyslipidemia among those
who are over 40 years old but more research is needed to establish the association.

Table 3. Summary of the results of the meta-analyses on the effect of resistance training interventions
on health outcomes among people living with hypertension, cardiovascular disease or dyslipidemia.

Condition Population Intervention Outcome and Effect Size Reference

Hypertension

Hypertensive adults
and older adults

RT

Systolic blood pressure
−9.52 (95% CI −12.89 to −6.14) mmHg

Diastolic blood pressure
−5.19 (95% CI −7.98 to −2.39) mmHg

Correia 2023
[44]

Prehypertensive and
hypertensive adults

and older adults

Systolic blood pressure
−8.2 (95% CI −10.9 to −5.5) mmHg

Diastolic blood pressure
−4.1 (95% CI −6.3 to −1.9) mmHg

De Sousa 2017
[43]

Cardiovascular
disease

Adults with coronary
artery disease

RT

Cardiorespiratory fitness
0.26 (95% CI 0.02 to 0.49)]

Lean body mass
0.8 (95% CI 0.4 to 1.2) kg

Body fat%
−2.2 (95% CI −3.5 to −0.9)

Terada 2024 [50]

Adults with heart
failure

Aerobic capacity
2.64 (95% CI 1.67 to 3.60) mL/kg/min

Functional capacity
49.94 (95% CI 34.59 to 65.29)

Quality of life
− 8.25 (95% CI −11.51 to −4.99)

Fisher 2022 [51]

Adults and older adults
with heart failure

Aerobic capacity
2.71 (95% CI 1.96 to 3.45) mL/kg/min

Functional capacity
59.26 (95% CI 36.75 to 18.78)

Quality of life
− 5.71(95% CI −9.85 to −1.56)

Giuliano 2017
[52]

Dyslipidemia
Postmenopausal

women with
dyslipidemia

RT

Total cholesterol
−12.36 (95% CI −19.64 to −5.08) mg/dL

Low-density lipoprotein cholesterol
−14.38 (95% CI −23.49 to −5.28) mg/dL

He 2023 [60]

RT = resistance training; CI = confidence interval.
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Resistance training might have a role in the treatment of dyslipidemia. Resistance
training has been shown to improve lipid profiles among postmenopausal women with
dyslipidemia [60]. A meta-analysis of 19 studies demonstrated that resistance training
reduced total cholesterol by −12.36 (95% CI −19.64 to −5.08) mg/dL and low-density
lipoprotein levels by −14.38 (95% CI −23.49 to −5.28) mg/dL among the postmenopausal
women with elevated values at the beginning of the intervention [60]. The effect sizes is
presented in Table 3.

In summary, the evidence on the impact of resistance training in the prevention and
treatment of dyslipidemia is inconclusive. It has been suggested that the lipoprotein-lipid
response to resistance training could be genotype dependent [61], which would explain
why some studies and meta-analysis report positive changes and some report no effect.
Overall, more evidence is needed regarding the role of resistance training in the prevention
and management of dyslipidemia.

3.6. Osteoporosis

Osteoporosis is considered to be the most common bone disorder [62]. It is character-
ized by compromised bone strength, which leads to increased risk of fractures [63]. Bone
strength is considered to be a reflection of both bone density and bone quality [64].

Primary prevention of osteoporosis takes place in childhood, adolescence and early
adulthood [64,65]. The attainment of maximum peak bone mass during these critical life
stages is considered the most effective defense against osteoporosis, given that individ-
uals with higher peak bone mass following adolescence experience greater resistance to
subsequent reductions in bone density [64,65]. The maximization of peak bone mass is
achieved through a combination of nutrition, loading and exposure to sex hormones during
puberty [64,65]. In adulthood, after peak bone mass has been achieved typically by the
early twenties, osteoporosis prevention focuses on slowing down the loss of bone mineral
density [64,65].

Regarding the treatment of osteoporosis, the nonpharmacological interventions have
focused on nutrition and the role of exercise has been fairly limited, leading to limited
evidence on the role of resistance training [62,66]. In a 2019 article, Coronado-Zarco and col-
leagues reviewed six clinical practice guidelines for the nonpharmacological osteoporosis
treatment and created 14 recommendations for practitioners [66]. In these recommenda-
tions, the role of exercise is limited to the prevention of falls [66]. Similarly, the 2021 position
statement of the North American Menopause Society on the management of osteoporosis
in postmenopausal women states that there is not enough evidence supporting exercise
as an osteogenic therapy in individuals with osteoporosis [62]. In alignment, the 2024
goal-directed osteoporosis treatment position statement focuses on medical interventions
and does not provide guidance related to resistance training or general exercise [67].

However, some recent statements and guidelines provide specific recommendations
related to resistance training. A 2022 consensus statement from the United Kingdom on
physical activity and exercise for osteoporosis recommends that all individuals with os-
teoporosis participate in progressive resistance training to maintain bone strength [68].
For people with osteoporosis who are frail and/or less able to exercise, physical activity
and exercise should be tailored to individual ability and should prioritize the prevention
of falls [68]. Overall, the consensus statement promotes a positive approach to exercise
so that people with osteoporosis can have the confidence to do more rather than less, as
inactivity can lead to reduced physical function. In addition, the 2024 United Kingdom
clinical guideline for the prevention and treatment of osteoporosis [63] provides specific rec-
ommendations for resistance training, stating that the combination of weight-bearing and
resistance training can effectively reduce bone loss in the femoral neck and lumbar spine
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in post-menopausal women, based on a meta-analyses of 74 studies [69]. The guideline
also states that upper body resistance training can increase bone mass, but it is important
to note that this is based on a meta-analysis of adults participating in upper limb exercise
interventions to improve bone mass and not adults living with osteoporosis [70]. Therefore,
this is not evidence about reversal of osteoporosis. While an individual trial, such as the
LIFTMOR trial [71] utilizing high-intensity resistance and impact training, reported im-
provements in indices of bone strength, meta-analytic evidence is still needed. A summary
of recommendations from recent guidelines and statements is presented in Table 4.

Table 4. Summary of the recommendations related to resistance training for people living with
osteoporosis from recent clinical guidelines and consensus and position statements.

Group/
Medical Society

Country and
Year Recommendation on Resistance Training Reference

National Osteoporosis
Guideline Group

United Kingdom
2024

Effect of exercise on skeletal sites varies. Combina-
tion of weight-bearing and resistance strengthening ex-
ercise can be effective in reduc-
ing bone loss in the femoral neck and lum-
bar spine in post-menopausal women. Upper body re-
sistance training can increase bone mass in the fore-
arm. Resistance training can be included in com-
bined exercise protocols to prevent falls.

Gregson 2025 [63]
The 2024 UK clinical
guideline for the
prevention and
treatment
of osteoporosis

American Society for
Bone and Mineral
Research
and Bone Health &
Osteoporosis
Foundation task force

United States
2024 No recommendation

Cosman 2024 [67]
Goal-directed
osteoporosis treatment:
ASBMR/BHOF task
force
position statement 2024

UK Expert Exercise
Steering Group

United Kingdom
2022

Muscle-strengthening activities are recommended
2–3 days a week to maintain bone strength. For
maximum benefit, muscle-strengthening should
include progressive resistance training. All muscle
groups should be targeted. For people with
osteoporosis who are frail and/or less able to
exercise, physical activity/exercise should be adapted
to their abilities.

Brooke-Wavell 2022 [68]
Strong, steady and
straight: UK consensus
statement
on physical activity and
exercise for osteoporosis

North American
Menopause Society

United States
2021

The perception that exercise can induce new bone
formation in postmenopausal women with
osteoporosis is unfounded. Programs of regular
exercise for general health can be recommended.
Women with vertebral fractures should avoid
activities that involve lifting or pulling with forward
spine flexion or rotation

[62] Management of
osteoporosis in
postmenopausal women:
the 2021 position
statement of The North
American Menopause
Society

In summary, the current evidence indicates that exercise does not reverse osteoporosis,
resistance training provides important functional benefits, including improved physical
performance and a greater ability to perform activities of daily living, such as sitting down
and standing up independently [71]. It is important to note that while osteoporosis is
not a contraindication to resistance training, there are some safety precautions that need
to be taken into consideration in programming. For example, it is important to avoid
high degrees of spinal flexion [68], as that can increase the risk of a vertebral compression
fracture due to the changes in the shape of the vertebral bodies. An example of an exercise
to avoid is abdominal crunch machine at the gym that adds resistance to a spine forward
flexion motion. However, when prescribing resistance training, it is important to use a
‘how to’ approach instead of ‘don’t do’, focusing on teaching individuals with osteoporosis
how to stay active safely [68].
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4. Conclusions
This review summarizes current evidence on the role of resistance training in the

prevention and treatment of common lifestyle-related chronic conditions: type 2 diabetes,
obesity, hypertension, cardiovascular disease, dyslipidemia, and osteoporosis.

Regarding the prevention of chronic conditions, current evidence demonstrates that
resistance training can be beneficial in the prevention of type 2 diabetes and cardiovascular
disease. The role of resistance training in the prevention of dyslipidemia is currently
inconclusive, and more research is needed. Resistance training can potentially be effective
in the prevention of obesity and hypertension. However, studies on these conditions
combined the target populations for prevention and treatment, and the results cannot be
separated. In osteoporosis prevention, resistance training can be utilized to slow down the
loss of bone mineral density.

For treatment, evidence supports resistance training or resistance training in combi-
nation with aerobic training to improve glycemic control among those living with type
2 diabetes. Resistance training is also beneficial in the treatment of obesity. However, it
is important to note that the best intervention will depend on the goal. Lean body mass
can be improved without caloric restriction, but for the goal of reducing body mass or
body fat percentage, it is much more effective to combine resistance training with caloric
restriction. Resistance training can also reduce blood pressure among adults living with
hypertension, improve cardiorespiratory fitness indults with coronary artery disease and
improve both aerobic and functional capacity in adults with heart failure. For dyslipidemia,
evidence is limited. Resistance training has been shown to improve some lipid values in
postmenopausal women with dyslipidemia, but more evidence is needed. For osteoporosis
treatment, current guidelines recommend progressive resistance training for treatment but
acknowledge that it cannot reverse osteoporosis.

The purpose of this narrative review was not to lift up resistance training as the
superior tool for prevention or treatment of chronic conditions over other interventions. As
has been stated, in many cases, a combination of activity types, and diet when applicable,
can be the most effective. The evidence presented here demonstrates that resistance training
has a role in the prevention and treatment of several prevalent chronic conditions, and
it is a tool that could be utilized more to support people living with chronic conditions.
Resistance training yields different benefits than aerobic training, and the combination of
both can be recommended.

Future research could explore those living with chronic conditions who already in-
corporate regular aerobic training to examine what benefits adding resistance training
could provide for disease management. In addition, more research is needed on the dose–
response. Identifying the minimal effective dose for health benefits would be relevant for
providing more specific guidelines in the future.

The fact that for some chronic conditions the greatest benefits in treatment are yielded
from the combination of aerobic exercise and resistance training aligns well with the current
physical activity guidelines, which recommend both aerobic physical activity and muscle-
strengthening activities to everyone [1,2]. While it can be stated on the population level that
the benefits of physical activity participation outweigh the risk among those living with
chronic conditions [1], it is important for individuals to consult their medical providers
before implementing changes to their exercise habits.

While any activity is better than no activity, it is important to identify strategies to
increase participation in resistance training, without losing aerobic exercise participation,
among adults.
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