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Introduction

Diabetes is one of the greatest today’s public health problems 
with enormous social and economic implications for society [1,2]. 
The implementation and maintenance of physical activity and 
exercise are critical for blood glucose controlling and general health 
in individuals with diabetes and prediabetes. Recommendations 
and precautions vary depending on individual characteristics and 
health status. Physical activity and exercise recommendations, 
therefore, should be tailored to meet the specific needs of each 
individual.

Why is exercise important? As well as strengthening the 
cardiovascular system and the body’s muscles, people exercise to 
keep fit, lose or maintain a healthy weight, improve their athletic 
skills, or only for pleasure. Recurrent and consistent physical 
exercise is recommended for people of all ages as it reinforces 
the immune system and helps protect against conditions such as: 
heart disease; stroke; type 2 diabetes; cancer and other major 
illnesses. Additional health benefits of exercising regularly include: 
improves mental health; increases self-esteem/confidence; boosts 
sleep quality and energy levels; cuts risk of stress and depression; 
defends against dementia and Alzheimer’s disease. In this point 
of view, we will briefly discuss some of the current and relevant 
literature and provide evidence-based practical recommendations 
for resistance exercise training in people with diabetes, according 
to international recommendations.

Resistance exercise training is the most effective method 
available for maintaining and increasing lean body mass and 
improving muscular strength and endurance. It is recommended 
as part of physical activity guidelines which includes working for 
all major muscle groups on two or more days a week. Diabetics 
can gain many health benefits from resistance training, such 
as increased muscle strength, increased muscle mass, and 
maintenance of bone density. Additionally, certain dimensions 
of health-related quality of life have been shown to improve in 
diabetics due to resistance training intervention. Resistance 
training is considered a significant element of a complete exercise 
program to complement the extensively recognised positive effects  

 
of aerobic training on health and physical abilities [3]. There is a 
robust indication that resistance training can moderate the effects 
of ageing on neuromuscular function and functional capacity [4-8]. 
Several forms of resistance training have the potential to increase 
muscle strength, mass, and power output [3]. Evidence reveals a 
dose-response association where volume and intensity are strongly 
related to adaptations to resistance exercise [8]. 

Specifically, adults should engage in muscle-strengthening 
activities of moderate to a high intensity which includes working 
for all major muscle groups on two or more days a week. For the 
aged adult, the same muscle-strengthening guidelines apply, as 
resistance training may hold even greater benefit for this population. 
Several health problems affecting older adults can be countered by 
adopting a regular resistance training program. For example, older 
adults are at greater risk of premature death due to falls, which 
is associated with age-related declines in muscular fitness and 
balance [8-12]. Older adults can gain other health benefits from 
resistance training, besides increased muscle mass and strength 
[13]. Studies have shown that resistance training can benefit bone 
mineral density [14,15], lipoprotein profiles [16], glycemic control 
[17], body composition [18], symptoms of frailty [19], metabolic 
syndrome risk factors [20] and cardiovascular disease markers 
[21]. An increasing amount of evidence suggests that resistance 
training plays a significant role in improving many health factors 
associated with the prevention of chronic diseases. Agreeing to 
the main international organizations, resistance training should 
be prescribed in combination with aerobic training because both 
types of exercise elicit distinct benefits, such as improvements in 
neuromuscular and cardiovascular functions [6], respectively, and 
both muscle strength and aerobic fitness are inversely associated 
with all-cause mortality in older individuals [3, 22-25]. 

Although general recommendations are provided concerning 
special circumstances, in good practice, all resistance exercise 
programs should be adequate with the specific individual needs 
and competencies of each type of diabetes. Previously, should be 
carried out a thorough medical evaluation to rule out comorbidities 
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and contraindications for physical exercise (myocardial infarction, 
or unstable angina, uncontrolled hypertension, acute heart failure 
and complete venous arterial blockage). It also must track the 
established plan and adequate monitoring of the potential side 
effects (muscle injury, joint and fractures). In short, the exercise 
prescription should be individualized (health status, chronic 
disease risk factors, behavioural characteristics, personal goals, and 
exercise preferences), progressive and with the same accuracy and 

precision that any pharmacological treatment [26,27]. Whereas an 
exercise prescription is a recommended physical activity program 
designed in a systematic and individualized manner in terms 
of the exercise Type; Mode; Duration; Intensity and Frequency. 
It should be planned according to the international exercise 
guidelines and recommendations and involved the combination of 
aerobic, resistance training, agility/balance and static and dynamic 
flexibility exercises in all sessions [26-28] (Table 1).

Table 1: International recommendations for the proper dose of exercise to a healthy adult.

Organization Type Mode Duration Intensity Frequency

American College of Sport Medicine [22]

Aerobic Rapid Walking
75’ - 150’

Week

Moderate to 
Vigorous

Minimum

3 days/week

Resistance Training

8 - 10 exercises

3 - 4 sets

8 - 12 Reps.

75% de 1RM
Minimum 2

days/week

Flexibility
Complementary to other types of exercise

(Static and dynamic; major muscle groups)

American Heart Association [23]

Aerobic

Walking
150’

Week
Moderate 3 - 7 days / week

Rapid Walking
90’

Week
Vigorous 2 days/week

Resistance Training
2 - 4 sets

8 - 12 Reps.
75% de 1RM 3 days/week

RM: Repetition Maximum; Reps: Repetitions

To promote and maintain health, all healthy adults need to 
accumulate at least 150 minutes/week of aerobic exercise with 
moderate intensity (60-70% of maximum heart rate, or 12-13 in 
a subjectively perceived exertion range 6-20 points), distributed 
by most days of the week or to accumulate at least 75 minutes of 
vigorous aerobic activity (70% to 90% of the maximum heart rate, 
or 14 to 16, in a subjectively perceived exertion range from 6 to 
20 points). Adults should still perform activities that maintain or 
increase muscular strength, at least two, non-consecutive, days 
per week. The elderly, in addition to the minimum levels of aerobic 
and resistance exercise recommended for adults, are advised to 
perform stretching exercises and balance at least 2 to 3 times/
week, to prevent falling and maintain and improve their autonomy 
and quality of life [3, 26-28]. Strength training should be performed 
2 to 3 times a week, using 3 sets of repetitions 8-12, with an initial 
intensity of 20-30% of 1RM, progressing until 70% of 1RM. We 
can start strength training with resistance machines requesting 
major muscle groups (e.g. leg press and knee extension). However, 
exercises that involve monoarticular movements have a lower 
cardiovascular response (increased heart rate and blood pressure), 
being, at the beginning of the training process, more suitable to 

use in individuals with cardiovascular disease [27-29]. To optimize 
the improvement of the functional capacity, the strength training 
program should include strength exercises reproducing the daily 
living activity, for example, get up and sit [29].

Conclusion
In conclusion, physical activity and exercise is assumed as 

a fundamental part of the primary prevention of many chronic 
diseases, but also in delaying the progression and reducing the 
symptoms of its chronic conditions. Most of the benefits occur with 
at least 150 minutes of physical exercise of moderate intensity, 
accumulated over the week. It is recommended also vigorous 
aerobic exercise and strength exercises at least two days/week. 
Should be suggested and prescribed to all individual with diabetes 
as part of the management of glycemic control and overall health. 
Precise recommendations and precautions will vary by the type of 
diabetes, age, activity done, and presence of diabetes-related health 
complications. There are some exercise precautions which people 
with diabetes must take, however, when done safely, exercise is a 
valuable aid to optimal health (eaten too little carbohydrate [fruit, 
milk, starch] relative to the exercise.; taken too much medication 
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relative to the exercise; the combined effect of food and medication 
imbalances relative to the exercise). Recommendations should be 
tailored to meet the specific needs of each individual. Also, physical 
activity and exercise should be adapted to the characteristics and 
contraindications of each individual, as well as, should be prescribed 
with a progressive individualized plan, to have continued benefits, 
just like other medical treatments.

This work was funded by National Funds by FCT - Fundação 
para a Ciência e Tecnologia under the following project 
UIDB04045/2020.
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