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ABSTRACT 
 
Chronic low back pain is a musculoskeletal pathology with a considerably high prevalence in the elderly. This 
condition increases disability and negatively affects the quality of life. Muscular resistance training is being 
used as a cornerstone in interventions for elder people due to the numerous benefits associated with physical 
and functional health. For this reason, the purpose of this study was to systematically review the literature on 
the main characteristics of resistance training programs in the elder population with chronic low back pain. A 
literature search in five databases (PubMed, Scopus, Web of Science, Sports Discuss, and Cochrane Library) 
was carried out. Inclusion-exclusion criteria were used to select experimental studies applying resistance 
training programs to aging adults older than 60 ages with chronic lumbar pain. PEDro scale was used to 
evaluate the quality of the included studies. From the first 223 articles retrieved, 8 were selected to be further 
analysed. All the studies presented good methodological quality (PEDro scale from 6 to 10) and low bias risk. 
In summary, resistance training programs have been proven useful to significantly reduce pain and inability. 
Furthermore, significant improvements in quality of life and muscular strength parameters are guaranteed. 
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INTRODUCTION 
 
Currently, one of the biggest concerns that are growing at the sociodemographic level is the increase in older 
people and the changes that are experiencing associated with this last phase of life (World Health 
Organization, 2016). Associated with the high aging figures, there is an increase in musculoskeletal disorders 
that generate pain, this is how the bibliographic review of Domenichiello and Ramsden (2019) showed that 
in over 65 years the high figures of chronic lumbar pain highlight alarmingly (range: 5 to 45 %) at this stage 
of the life cycle. 
 
Chronic pain is a major problem for many elder people (Reid et al, 2015) and, particularly, chronic lower back 
pain is a very common problem that often correlates with functional limitations and difficulties in performing 
the activities of daily life (Aagaard et al., 2010, Lamberg, 1998; Reid et al., 2015). 
 
International guidelines for treating chronic lower back pain in elderly people recommend non-
pharmacological solutions, promoting the use of physical exercise-related therapies (Cress et al., 2005), 
because they increase functionality (Nelson et al., 2007) and have also shown that relieve symptoms faster, 
produce a reduced chronic disability, lower work absenteeism and a faster recovery rate (Tsui et al., 2010). 
The International Association for the Study of Pain (IASP) stressed the importance of physical therapy 
regimens in elderly adults because they are less "toxic" than drug therapies and also promote functional 
independence (Hadjistavropoulos et al., 2010). 
 
For all of the above described chronic lower back pain in elderly adults has become a global public health 
problem and challenge (Katz, 2006; Mutubuki et al., 2020), which cannot be addressed following the 
guidelines for back pain used to treat other younger populations. 
 
There are several exercise protocols that are recommended to stop chronic pain and, in particular, lumbar 
pain, however, those who develop exercises to train strength are gaining popularity (Malmivaara et al., 1995). 
However, although there are many approaches to special strength exercise-based therapies for middle-aged 
adults with lower back pain, similar programs for elderly people appear to be scarce (Singh, 2002). 
 
Previously, in Vadalá et al. (2020) the evidence available as regards the effectiveness of the physical exercise 
practice to improve disability and pain in older people over 65 years old with non-specific chronic lumbar pain 
between 1992 and 2018 was revised, however, extreme variability in the type, duration, intensity and modality 
of proposed programs realization, as also the different parts of the body in which the training was focused, 
which made impossible to recommend a specific protocol in the old age population (Vadalá et al., 2020). The 
objective of this research is to make a systematic review of the literature that allows to identify and synthesize 
the main characteristics of muscle resistance training programs in the elderly adult population with chronic 
lumbar pain and as a secondary objective, describe the influence on pain, disability, and quality. It is expected 
this systematic review provides valuable information about the characteristics of elderly people with chronic 
low back pain and the different programs for resistance training to develop preventive processes and effective 
support. 
 
METHODOLOGY 
 
Sources and search in literature 
A bibliographic search was carried out during January and February 2021, applying the established 
guidelines of the PRISMA declaration (Moher et al., 2010). Five databases were used: PubMed, Scopus, 
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Web of Science, Sport Discus and Cochrane Library, from which both original English language articles, 
published between 1990 and 2021, were extracted. 
 
The search strategy was designed to obtain data on the incidence of strength programs in elderly people with 
chronic lower back pain. For this purpose, a formulated algorithm with keywords connected through Boolean 
operators was used. The algorithm set was as follows: ("chronic low back pain" OR "low back pain" OR 
"CLBP" OR "back pain" OR "chronic pain") AND ("elderly" OR "aging" OR "older adults" OR "old people" OR 
"ancient" OR "aged people") AND ("resistance program" OR "strength program" OR "strength program" OR 
"exercise program" OR "physical activity"). 
 
Selection criteria 
The search for relevant titles to the objective of this study was carried out by 3 reviewers. If there was 
uncertainty regarding the eligibility of a study, the summary was obtained and added to the next phase of the 
review for further clarification. The summaries were then selected to determine their eligibility by considering 
4 key points: (a) findings related to the prevention of chronic lower back pain in the elderly through resistance 
training programs; (b) findings related to the incidence of pain reduction when implementing resistance 
training programs in older people with chronic back pain; c)findings related to the prevention of lower back 
pain through physical activity programs and d) findings related to the incidence of resistance training 
programs in the prevention of chronic lumbar pain or non-specific lower back pain. 
 
Eligible summaries were included in the full-text recovery stage only if they fulfilled the 4 criteria described 
above. In the event that clarification about any of these criteria is needed, the reviewers consulted an external 
collaborator. Subsequently, full-text manuscripts were selected when the eligibility criteria set out in Table 1. 
 
Table 1. Eligibility criteria for including studies in the review. 

Topic Inclusion criteria 

Participants Older adults 60 years of age and older, with chronic low back pain. 
Interventions Muscular strength training. 
Comparison Passive or active control group with training other than strength training. 
Outcome Pain, disability, physical ability and/or quality of life 
Design Randomized clinical trials, experimental or cohort studies. 

Topic Exclusion criteria 

Participants Research in animals and people under 60 years of age. 
Design Conferences, dissertations, theses and non-peer-reviewed publications. 

 
Methodological quality 
The methodological quality of the studies was analysed using the "PEDro scale", validated by Maher et al. 
(2003). Studies with a score greater than or equal to 6 points were considered to be of high methodological 
quality, while a lower score was considered of low quality. 
 
RESULTS 
 
The characteristics of the selected articles, characteristics of the intervention, adherence, and training effects 
are summarized in Table 3. 
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8 articles were selected, the number of studies identified and excluded can be seen in Figure 1. Initially, 223 
articles from the different databases consulted were identified. Following the elimination of duplicate studies, 
the review of 69 articles was initiated using the selection criteria. 
 

 
 
Figure 1. PRISMA flow diagram. Presentation of the procedure of literature searching and selection with 
numbers of articles at each stage. 
 
Characteristics of the studies 
All studies were written in English, prospective, experimental randomized clinical trials and compared training 
with a passive control group, which did not perform training (n= 4) or active conducting other forms of exercise 
intervention (n = 4). 
 
The results of the quality assessment of each study through the PEDro scale are presented in Table 2. The 
8 selected studies were of high methodological quality and had a low risk of bias, with scores of 6 to 11 points 
on the PEDro scale. 
 
All of the studies analysed included homogeneous populations of patients suffering from low back pain or 
chronic low back pain and only the Gatti et al. article (2011) included people who, in addition to having chronic 
low back pain, suffered from irradiation in one of their lower extremities. Of the 8 trials studied, 2 of them (Liu-
Ambrose et al., 2005; Holmes et al., 1996) had a population where they were all women and 2 of the 8 articles 
the population used was composed entirely of men (Jackson et al., 2011; Irandoust & Taheri, 2015). In the 
remaining four review articles, the population used as a sample was composed of the two genera, that is to 
say, both men and women were included there. 
 
If the monitoring time of the programs for the described resistance training in the different publications is 
analysed, it is observed the existence of remarkable differences between some tests and others, with periods 
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in which the program does not exceed 97 days as the one from Vincent et al. (2014 a y b) and programs with 
more than 24 weeks like the one from Liu-Ambrose et al. (2005). 
 
Table 2. Quality assessment of the included studies (PEDro Scale). 

PEDro Scale Item 
Holmes 
et al., 
(1996) 

Liu-
Ambrose 

et al., 
(2005) 

Knutzen 
et al., 
(2007) 

Gatti 
et al., 
(2011) 

Jackson 
et al, 

(2011) 

Vincent 
et al., 

(2014a) 

Vincent 
et al., 

(2014b) 

Irandoust 
& Taheri 
(2015) 

Eligibility criteria 
specified (Yes/No) 

1 1 1 1 1 1 1 1 

Random allocation 0 1 0 1 1 1 1 1 
Concealed 
allocation 

0 1 0 1 1 1 1 1 

Comparable at 
baseline 

1 1 1 1 1 1 1 1 

Blind subjects 0 1 0 1 1 1 1 1 
Bind therapist 0 1 1 1 1 1 1 1 
Blind assessors 0 1 1 1 1 1 1 1 
Adequate follow-up 1 1 1 1 1 1 1 1 
Intention-to-treat 
analysis 

1 1 1 1 1 1 1 1 

Between-group 
comparison 

1 1 1 1 1 1 1 1 

Point estimates and 
variability 

1 1 1 1 1 1 1 1 

PEDro total score 
(0-10) 

6 11 8 11 11 11 11 11 

 
The establishing of a determined time to consider the low back pain as "chronic" also changed from some 
authors to others, 2 of the articles included in their sample to patients who suffered from chronic low back 
pain for more than three months (Gatti et al, 2011; Jackson et al., 2011). In 2 articles, the inclusion of people 
with chronic low back pain was as of six months (Vincent et al., 2014a y b). However, other authors did not 
establish a specific time of chronic lumbar pain suffered by the participant (Holmes et al., 1996; Irandoust & 
Taheri, 2015; Knutzen et al., 2007; Liu-Ambrose et al., 2005). 
 
Six of the nine articles compare the effectiveness of resistance programs against control groups that do not 
practice any physical exercise. It was possible to observe how the results obtained in them were significantly 
favourable to the strength exercises (Table 3). 
 
The programs for the resistance training based on the global training of the whole body are present in seven 
of the eight studied articles, the Holmes study et al. (1996) resulted in being the only exclusive program of 
isolated lumbar extension in Medxmachine. From the studies analysed tests can be extracted where the 
effectiveness of the programs for the resistance training is compared to another kind of program related to 
the physical exercise, it was found the resistance training program against stabilization exercises from Gatti 
et al. (2011) and agility and flexibility compared to a program for the strength and flexibility training (Liu-
Ambrose et al., 2005). 
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Table 3. Summary of articles selected for review. 

Author Design Population 
Comparison 
group 

Intervention 
time 

Evaluations 
Intervention Strength 
Program 

Outcomes 

Holmes 
et al., 
(1996) 

Prospective 

n= 38 women 
20 healthy 
and 18 with 
CLBP; 
age=68.3±6.6 
years 

Strength 
training 
versus non-
intervention 
control 

97 days 

Pain: VAS 
Strength: 
lumbar 
extension 

Mode: isotonic lumbar 
flexion-extension cycles 
3-4 s per phase. 
Intensity: 2 minutes, a 
total of 20 repetitions 
the first 4 weeks, the 
following sessions with 
repetitions until muscle 
fatigue. 
Frequency: twice a 
week the first 4 weeks 
and the following 
sessions, eleven times 
a week. 

↓Pain: ↓60% (pre 5.3 
and pos 2.1 point, 
p<0.05) 
↑Strength: ↑71%  

Liu-
Ambrose 
et al., 
(2005) 

Prospective 

n=98 women 
with CLBP; 
age= 79±3 
years 

3 exercise 
programs: 1. 
strength, 2. 
agility, and 3. 
stretching.  

25 weeks 

Pain: VAS 
Quality of life: 
QUALEFFO 
Disability: 
ODQ 

Mode: progressive and 
high intensity with 8 
exercises for the major 
muscle groups. 
Intensity: initially at 50-
60% of 1RM with 2 sets 
of 10-15 repetitions and 
progressed to 75 to 
85% of 1 RM in a work 
range of 2 sets of 6-8 
repetitions by week 4. 
Frequency: once a 
week, 50 minutes per 
session. 

↓Pain: ↓27% (p = 
0.01). Disability: no 
significant between-
group differences. 
↑ Quality of life : 
↑10% quality of life and 
↑33% in the pain 
domain (p=0.03). 

Knutzen 
et al., 
(2007)  

Prospective 

n= 97 
participants 
with CLBP; 
57 women y 
40 men; age: 
60 a 83 
years;  

Strength 
training 
versus non-
intervention 
control 

8 weeks Pain: MPQ 

Mode: progressive from 
moderate to high 
intensity with 11 
exercises focused on 
the lower extremity. 
Intensity: initially at 
50% of 1RM until the 
second week of 
training, progressively 
increasing to 80% in the 
fifth week, working at 
80% until the end of the 
program, 3 sets of 7-10 
repetitions maximum 
per exercise. 
Frequency: three times 
a week 

↓Pain: ↓50% . 
Significant difference in 
four of the eight pain 
measures, including 
overall perceived pain 
intensity (p≤ 0.02), 
sensory aspects of pain 
(p ≤ 0.06), pain 
qualities (p ≤ 0.05), 
and number of words 
chosen for qualitative 
pain assessment (p ≤ 
0.04). 

Gatti et 
al., 
(2011) 
PEDro: 
11/11 

Prospective 

n=79 con 
CLBP 28 men 
and 51 
women; age: 
57,8 years 
(32 to 85 
years) 

Trunk 
stabilization 
training 
versus 
strength 
training 

5 weeks 

Pain: VAS 
Quality of life: 
SF-12 
Disability: 
RMD 

Mode: 4 strength 
exercises (abdominal 
crunch, knee extension 
femoral curl and 
shoulder extension on 
machine) 
Intensity: 50% of 1RM, 
3 sets of 8 repetitions. 
Frequency: twice a 
week, 60 minutes per 
session. 

↓Pain: 5.6 ± 26.9 mm 
(p = 0.115) 
↓Disability: ↓3.2 
points (p = 0.005) 
↑Quality of life: ↑2.3 
points (p = 0.032) 
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Jackson 
et al, 
(2011) 

Prospective 

n=45 men 
with CLBP; 
age: >50 
years 
(includes an 
elderly group 
>60 years) 

3 age 
groups: 
median age 
52±2.7 
years, older 
age 63±3.1 
years and 
control 
57±7.7 years 
without 
intervention 

16 weeks 

Pain: VAS 
Disability: 
ODI Quality of 
Life: SF-36 
Global 
muscle 
strength 

Mode: progressive 
program from low to 
moderate intensity, 12 
strength exercises for 
the major muscle 
groups. 
Intensity: 55-60% of 
1RM the first 3 weeks 
and then 60-83% of 
1RM, 3 to 6 sets of 5 
repetitions. 
Frequency: four times 
a week. 

↓Pain: significant 
intragroup and versus 
the control group, with 
no differences between 
the middle-aged and 
elderly groups. The 
greatest improvements 
were for the middle-
aged group. 
↑Muscle strength: 
↑25% in strength in the 
advanced age group, 
significantly (p ≤ 0.05).  

Vincent et 
al., 
(2014a) 

Prospective 

n=49 
participants 
with CLBP 
and BMI 
≥30 kg/m2 
19 men and 
30 women; 
age: 60 to 
85 years. 

3 groups: 
Global 
strength 
training 
versus 
strengthening 
through 
lumbar 
extension 
and a control 
group under 
education. 

4 months 

Pain: NRS 
Scale 
Catastrophism: 
PCS 
Strength and 
mobility: 
Walking Tests 
and Strength 

Global strength 
training group. 
Mode: 12 exercises of 
the major muscle groups 
Intensity: 60% of 1RM, 
15 repetitions increasing 
the load by 2% per 
week. Frequency: 3 
sessions per week. 
Lumbar extension 
training group. 
Mode: isolated lumbar 
extension. 
Intensity: 60% of 1RM 
and increased by 
approximately 2% per 
week, 15 repetitions 
Frequency: once a 
week for the first 2 
weeks and then three 
times a week. 

↓Pain: significant when 
getting up from a chair in 
the global training group 
and significant when 
walking for both training 
groups. 
↓Catastrophism: global 
strength training group 
significant intragroup 
improvement and greater 
than global extension. 
↑Strength: ↑20% spinal 
extensor strength and 
non-significant 
improvement in Walking 
Tests. 

Vincent 
et al., 
(2014b) 

Prospective 

n=49 
participants 
with CLBP 
19 men and 
30 women 
age: 60 to 
85 years old 

Disability: ODI 
and RMD 

↓Pain: was significant 
and greater in the global 
strength training group. 

Irandoust 
& Taheri 
(2015) 

Prospective 

n=32 men 
with CLBP; 
age: 
68.4±2.9 
years 

Aquatic 
strength 
training 
versus non-
intervention 
control group 

12 weeks 

Pain: SBST 
Body 
composition: 
BMI and trunk 
muscular mass 

Mode: program with 9 
exercises for the major 
muscle groups and 
water aerobic exercise. 
Intensity: 60 min at 50-
70% HRmax 
Frequency: three times 
a week, 1 strength 
session per week and 
twice a week of water 
aerobic exercise, 60 
minutes per session. 

↓Pain: was significant 
and greater in the global 
strength training group. 
Trunk muscle mass by 
4.1%. 

Abbreviations: BMI: body mass index; CLBP: Chronic lumbar back pain; HR max: heart: maximal heart rate; MPQ: McGill Pain Questionnaire; NRS: numeric rating 
scale; ODI: Oswestry disability index; PCS: pain catastrophizing scale; QUALEFFO: Quality of Life Questionnaire; RMD: Roland Morris Disability; SF-12: 12-Item 
Short-Form Health Survey; SF-36: Short Form-36 Health Survey; SBST: STarT back screening tool; VAS: visual analogue scale. 

 
Procedure results 
As regards the results obtained after the procedure, in all the studies the reports show a significant 
improvement in the pain parameters while depending on the analysed study variables they report significant 
improvements in muscular strength parameters (Holmes et al., 1996; Jackson et al., 2011), disability (Gatti 
et al., 2011) and quality of life (Liu-Ambrose et al., 2005; Gatti et al., 2011), catastrophism (Vincent et al., 
2014a) and increase in the trunk muscular mass (Irandoust & Taheri, 2015) (Table 2). 
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DISCUSSION 
 
The objective of this bibliographic review was to describe the main characteristics of the muscular resistance 
training programs in the elderly adult population with chronic lumbar pain and the influence on the pin, 
incapacity, and quality of life the programs for the strength training applied to old people with chronic low 
back pain, disability, and quality. Under this premise and after analysing the obtained data, it was possible to 
see heterogeneity in the characteristics of the training programs, however, in all cases in which a strength 
periodic training was made, better results were obtained in those programs in which another type of physical 
activity or exercise was made. 
 
During periods of pain and discomfort, people use to protect or take care of movements related to the 
damaged part (Graves et al., 1994). This protection, because of fear, produces body muscular atrophy, which 
at the same time makes the muscles weak. Weakness is a previous effect of muscular failure which is caused 
by the harmful stimuli which come from the suffered pain. This condition, if it exceeds in time, results in a 
well-known process as chronic deconditioning syndrome (Smith et al., 2011). That is the reason why effective 
training should prevent the continuity in this syndrome (Flicker et al., 1993). 
 
The periodized programs for the strength training are presented as one of the most effective methods for the 
rehabilitation of people with chronic lower back pain, since they produce the development of the muscle-
skeletal health, improving significantly the corporal composition, resulting in a decrease of pain and disability 
and increasing, in this way, the quality of life in people who practice them (Marcell, 2003). That is how strength 
training in elderly people improves neuromuscular control, bone mineral density, muscles, strength, and 
functional capacities (Jackson et al., 2011; Kell & Asmundson, 2009). The strength advantages are produced 
in the first 8 weeks of training, they are associated with the neurological adjustments, motor coordination, 
and the synchronicity of the motor unities. Strength improvements after the first 8 weeks are generally related 
to the increase of muscle anabolism or hypertrophy (Häkkinen et al., 2005). The overloading stimulus 
demands the involved muscles work with a superior intensity in relation to the typical levels. Moreover, it 
improves neural control and increases the size of the contractile muscle protein (Goldberg et al., 1975). The 
muscle tissue adapts itself physiologically to the stimuli levels, obtaining strength advantages through the 
neural control facilitation and the muscle hypertrophy (Moritani & DeVries, 1979). The mechanic charge also 
helps the connective tissue rearrangement during the reparation process. In addition to this, the levels of 
muscle strength are important in older people with chronic low back pain since the highest levels of strength 
have a protective effect on the appearance of new lumbar pain episodes (Taylor et al., 2014) and in the same 
way, the strength exercises reduce the risk of lumbar pain appearance (Schild von Spannenberg et al., 2012). 
 
Besides, scientific evidence has shown that exercise itself has an analgesic effect following exercise, the 
most commonly tested hypothesis to explain this effect being the activation of the endogenous opioid system. 
(Koltyn, 2002; Koltyn & Arbogast, 1998.) This theory establishes that exercise results in a release of 
hypothalamus endorphins and the brain pituitary regions. These endorphins work central and peripheral to 
activate the same receptors in which opioid medication works (Ugur et al., 2018). Analgesia after exercise 
seems to be more consistent when the exercise stimulus requires intensity over 70 % (Koltyn, 2002; Koltyn 
& Arbogast, 1998), which is concordant with the training intensity reached by the training programs included 
in this systematic review. Previous studies where this analgesic effect has been proven include the study by 
Koltyn and Arbogast who examined the analgesic effect of a 45-minute muscle strength training session at 
moderate-high intensity (3 sets of 10 repetitions at 75 % of 1RM) versus a control group with no exercise. 
Showing that the pain thresholds increased significantly 5 minutes after the against resistance exercise, with 
an analgesic effect that lasted from 15 to 20 minutes for the following exercise. After the analysis, it was also 
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possible to show that the pain indices were lower 5 minutes after the resistance exercise, and to this was 
added the observation of changes in blood pressure and heart rate after exercise. 
 
Therefore, and based on the evidence found in this literature review, we must emphasize with regard to the 
appropriate duration from which benefits could be obtained during the application of a periodized program 
for strength training that, as a minimum, in order to begin to obtain such adaptations, programs should have 
a duration of more than 8 weeks. This duration fully corresponds to the programs proposed by the different 
authors mentioned above, from which significant gains in strength can be observed, as well as a reduction in 
pain and disability in the people who performed this type of training. 
 
Hodges (2011) It was explained that one of the factors for muscle weakness in people with low back pain 
may be due to delayed trunk muscle activation, with an emphasis on the transverse abdominal and multifidus 
muscles. This delayed activation has been described as a significant impairment of the neural control unit of 
the trunk stabilizer system. The functional consequence of delayed response of the trunk muscles to sudden 
external loads is a deficit in trunk stability (Moseley & Hodges, 2005). Balance deficits in individuals with 
chronic low back pain have been demonstrated through the increased displacement of the centre of 
pressures while standing and performing mediolateral postures (Hibbs et al., 2008). For this reason, in some 
training programs, it is suggested to work with exercises focused on postural rebalancing (Standaert et al., 
2004). These exercises, which also include the strengthening of the trunk muscles, are performed in unstable 
conditions and are usually included in the rehabilitation protocols using the concept of strengthening the Core 
(Akuthota & Nadler, 2004; Calatayud et al., 2015; Calatayud et al., 2017). However, in the Gatti et al. (2011) 
study it was shown that there was no significant difference in pain reduction between a stabilization program 
and a strength training program, but that stabilization exercises do have a positive impact on reducing 
disability and increasing mobility in everyday situations such as climbing stairs or getting in and out of a chair. 
 
On the other hand, it is worth mentioning that there are other types of exercise modalities to take into account. 
These are strength exercises applied in the aquatic environment, using this resource as the resistance itself, 
as well as being complementary and, if so desired, relaxing, as they could reduce the tension on the affected 
muscles and joints (Hayden et al., 2005). In addition, the combination of buoyancy and resistance properties 
could allow the application of less stressful exercise modalities for this type of population (Kargarfard et al., 
2013; Simmons & Hansen, 1996). 
 
In the Irandoust & Taheri (2015) study which evaluated the influence of aquatic exercise on body composition 
and low back pain in elderly men, significant improvements in body mass index, trunk muscle mass, and 
decrease in low back pain were observed after 12 weeks of treatment. It has been established that obesity 
or overweight has negative effects on the lower back (Shir et al., 2010), one of the reasons for the decrease 
in low back pain may be related to the change in body composition of the individual. In line with the findings 
of other studies, an improvement in low back pain after aquatic exercise therapy has been demonstrated 
(Dundar et al., 2009; Maher, 2004; Urquhart et al., 2011). 
 
As mentioned above, weakness in the abdominal and lumbar musculature is considered one of the main 
reasons for chronic low back pain in elderly adults; therefore, increasing muscle volume and strength may 
be an effective strategy in the treatment of these symptoms (Bo Andersen et al., 2006; Verna et al., 2002). 
In this particular case the trunk musculature has improved by up to 4.1% after 12 weeks of aquatic training 
(Irandoust & Taheri, 2015). As with global periodized training, the effectiveness of this type of program lies 
in the fact that both upper and lower body parts can be involved in the work, but in this case, the level of 
stress suffered by individuals is greatly reduced. 
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It seems that periodized programs that train strength in a global manner provide different benefits in elderly 
people with chronic low back pain, such as improvements in coordination, balance and flexibility, as well as, 
specifically with the main objectives of this review, increased levels of muscle strength, which reduces the 
levels of pain reported; changes in body composition are produced, which translates into improved motor 
function and significant improvements in people's quality of life (Maul et al., 2005). But it should not be 
forgotten that because during the execution of any resistance exercise, it is possible to put anatomical 
structures at risk with certain body positions, it is essential to work on the technique of the movements to 
avoid injuries (Colado & García-Massó, 2009). 
 
After comparing the intervention programs used by the studies reviewed in this research, their effectiveness 
seems to be based on three fundamental aspects. Firstly, in providing a global training of the whole body, 
with emphasis on the large muscle groups, to improve the overall health of the musculoskeletal system and 
consequently improve people's physical functionality. Secondly, in the choice of a traditional periodized 
program. The main differences between periodized and non-periodized programs are the alternating load 
plans (8-10 and 12-15RM) on successive workouts, whereas a simple progressive overload program uses a 
traditional moderate-intensity load plan (10RM) with a constant relative intensity (Kraemer et al., 2003) . 
Another key factor in the effectiveness of these programs is that for elderly people with chronic low back pain, 
after a familiarization phase, the volume should be increased gradually, as well as the intensity, substantially 
reducing the volume later, while the intensity should likewise be increased. Periodization strength training 
studies have generally implemented a 3-day-a-week training program, but the progressive program approach 
uses a 4-day-a-week periodization. This decision is based on previous research which suggests that 4 
days/week training would effectively build strength in people with back pain (Kell & Asmundson, 2009). 
 
It should be considered that the inclusion of free weights exercises is one of the most important features of 
this type of program. Free weight exercises are associated with greater work of the synergist and stabilizer 
muscles, as they are generally considered more neurologically complex and demanding than exercises 
performed on machines (Charette et al., 1991). The reason for the increased activation of these muscle 
groups is the increased neuromuscular control needed to execute the proper movement with free weights. 
Neural complexity, associated with increasing the free weight component in global periodized programs, 
results in an increase in muscle strength development (Spennewyn, 2008) . Free weight exercises focus on 
the primary muscles but working the synergist and stabilizer muscles in line with the primary muscles are 
important for improving pain symptoms in people with chronic low back pain (Hartigan et al., 2000). 
 
Finally, progressive global resistance training programs have shown more significant improvements in pain, 
disability, and quality of life in patients with chronic low back pain compared to other types of training 
programs. The study by Jackson et al. (2011) further demonstrated that the percentage change in the 
strength of the primary muscles of the upper limbs (in the bench press) and lower limbs (leg press) correlated 
with both pain (+ 0.80, + 0.71, respectively) and disability (+ 0.78, + 0.72, respectively). Therefore, it is 
important to highlight that the results indicate that changes in the strength can be used to predict changes in 
pain and disability and that the prediction can be made with both upper and lower limb exercises. 
 
The main limitation of this work has been the limited number of specific publications on the subject. There 
are very limited articles that meet the three requirements we were looking for in this review: resistance 
programs, elderly people and chronic low back pain, thus further research is needed to deepen the knowledge 
of strength training programs that help to reduce pain, disability and quality of life in elderly people with 
chronic low back pain. 
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CONCLUSIONS 
 
Global and periodized resistance training are more effective than other types of non-periodized physical 
activity programs for elderly people suffering from chronic low back pain, as it has produced significant gains 
in terms of reduction of pain, disability, or incapacity and improvements in the quality of life of the people who 
have undergone it and, in addition, it has also provided significant improvements in muscle strength 
parameters. 
 
The training program that can be recommended, following the literature review, is a minimum duration of 8 
weeks to allow the relevant neuromuscular adaptations to develop, with an adaptation or familiarization phase 
of 2-4 weeks. After this phase, training will begin 3 to 4 days/week, alternating polyarticular exercises at the 
beginning of the session and monoarticular exercises at the end of it. The exercises will be global, as 
mentioned above, therefore working the muscles of both the lower and upper limbs and then moving on to 
the secondary or smaller muscle groups later. Starting with intensities of 55-60% of 1RM is recommended to 
gradually reach an intensity of 70-80% of 1RM, including 8-11 exercises per session and 10RM per exercise, 
with a rest of 1-2 minutes between sets and exercises and a total of 3-6 sets per session. 
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