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Abstract
Purpose. The purpose was to investigate an adapted pre-exercise screening tool to evaluate musculoskeletal injury in elderly 
women before starting a resistance training (RT) program, and to verify whether the tool could detect subjects not eligible 
for RT research on the basis of the RT program injury rate.
Methods. Overall, 74 subjects participated in an orthopaedic evaluation by a certified physical therapist. History was taken 
of injury, dysfunction and related musculoskeletal diseases, surgeries, fractures, and falls. A series of tests was applied to 
identify potential risks and injuries.
Results. Owing to history of falls and fractures and poor mobility and performance in physical function tests, 14 patients 
were excluded. The most common deficits were: rotator cuff tendinopathy (n = 2), knee osteoarthritis (n = 3), both rotator 
cuff tendinopathy and knee osteoarthritis (n = 3), lumbar discopathy (n = 2), cervicalgia (n = 1), back pain sciatica (n = 1), 
rotator cuff injury (n = 1), wrist and knee pain (n = 1). The main joints affected were: knees (n = 7), shoulders (n = 6), lumbar 
spine (n = 5), thoracic spine (n = 1), and cervical spine (n = 2). Overall, 60 elderly women started the RT program, while 39 had 
an adherence of > 90%.
Conclusions. The adapted tool was effective in recruiting subjects, who had a lower injury rate during RT. It helped to identify 
musculoskeletal dysfunction and improved safety and adherence outcomes in elderly women.
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Introduction

Resistance training (RT) is considered an effective 
modality to prevent frailty in the elderly, and consists 
of exercises for the upper and lower limbs with progres-
sive load increases designed to improve strength, power, 
balance, and functional capacity [1]. Moreover, RT 
should be performed consistently, individually tailored, 
progressive, educational, and enjoyable [1].

There is evidence that older adults can substan-
tially increase their strength, muscle power, muscle 

quality, muscular endurance, body composition, and 
bone mineral density in response to RT [2]. Notably, 
dynamic RT training alone can elicit blood pressure 
reductions that are comparable with or greater than 
those previously reported with aerobic training among 
hypertensive subjects [3]. Furthermore, a previous study 
demonstrated evidence supporting exercise prescrip-
tion as part of treatment for metabolic syndrome dis-
orders, heart and pulmonary diseases, muscle, bone, 
and joint diseases, cancer, and depression [4].

Although RT is important for elderly subjects, with-
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out proper prescription, it can even increase the poten-
tial for musculoskeletal injuries. According to resolution 
466/2012 proposed by the National Health Council 
from Brazil [5], researchers must provide full assistance 
for complications and injury resulting directly or in-
directly from research that does not provide financial 
compensation to subjects. This resolution also guaran-
tees immediate assistance to subjects without cost, 
and indemnity to repair the damage caused by the 
research protocol. Thus, the strategies adopted to en-
sure the safety of the subjects and to minimize the risk 
of ethical violations make selection of inclusion crite-
ria especially critical in research design.

Morrow et al. [6] observed that musculoskeletal in-
jury of community-dwelling women rose by 44% in 
those meeting the > 150-min and by 66% in those ex-
ceeding the 300-min physical activity guidelines. Hoot-
man et al. [7] also evaluated the predictors of lower 
extremity injury among recreationally active adults 
that reported regular participation in a run/walk/jog 
program. Their results indicated that previous lower 
extremity injury was the strongest predictor of a lower 
extremity injury in men. However, few studies have 
referred to RT safety in the geriatric age group and 
the importance of preliminary health testing to iden-
tify subjects considered not eligible for RT research.

The assessment for enrolment of elderly subjects 
requires special consideration of hearing impairment, 
chronic illness, and reduced cognitive capacity [8]. 
A traditional recruitment plan may result in a large 
number of ineligible subjects, which will ultimately 
affect the sample size and generalizability of the re-
sults [9]. Moreover, a well-planned recruitment strat-
egy is crucial to promote participants’ safety and ad-
herence [8].

Regardless of a well-executed recruitment plan, ad-
herence might be affected by other factors. For example, 
subjects receiving financial compensation might ex-
hibit greater motivation than those who are uncom-
pensated [10]. Interestingly, males have been shown to 
be more interested in financial compensation, whereas 
females often participate for the benefit of the cause 
[10]. To note, elderly subjects may experience more 
benefits from participation than younger subjects in 
terms of health and psychological well-being [11].

Adherence to exercise programs in older people is 
influenced by accessibility, format of the training pro-
gram, number of appointments, travel costs, enjoyment, 
fitness and health benefits [12, 13]. However, research 
involving high-intensity training might be more suscep-
tible to attrition in elderly subjects owing to greater 
exertion, associated physical discomfort, and injury 
during training [13, 14].

Researchers are aware that with proper prepara-
tion, strength tests can be a safe assessment tool for the 
geriatric population. However, elderly subjects recruited 
during research with no prior RT experience might be 
at a higher risk for injuries. In a previous study with 
middle-aged participants with no RT experience, 2 sub-
jects sustained injuries (back injury and a rib frac-
ture) during a 1-repetition maximum (RM) test [15]. 
Secondly, when elderly subjects volunteer to partici-
pate in a study, strength testing of multiple muscle 
groups on the same day may increase the number of 
areas stressed and the likelihood of injury. Further-
more, an injury during strength testing might be re-
lated to a previous orthopaedic problem not detected 
in the screening process. Therefore, strategies to ensure 
the safety of subjects under conditions of higher exer-
cise intensity should be considered [16].

Many current pre-screening models to ensure par-
ticipants’ safety exist, including the Physical Activity 
Readiness Questionnaire and You (PAR-Q) and the 
Physical Activity Readiness Medical Examination 
(PARmed-X); these were the Canada’s primary pre-
participation screening tools for physical activity [17]. 
Thus, when elderly subjects provide a positive response 
in PAR-Q, they are referred to consult their physician 
for clearance. In the research environment, our prac-
tice demonstrates that PAR-Q is not sufficient to 
identify subjects not eligible for RT practice. It is im-
portant to note that our criticism of PAR-Q is based 
on daily practice rather than evidence.

In this context, physical therapy evaluation involves 
an anamnesis and physical examination to analyse 
the functionality of the subjects and to determine 
potential chronic musculoskeletal disorders [18], es-
pecially during RT with progressively higher intensi-
ties [19]. The basic tenet behind the inclusion of a physi-
cal therapy professional and not PAR-Q is that this 
procedure could predict and thereby prevent adverse 
musculoskeletal injuries related to 10-RM or 1-RM 
tests during an RT program. Moreover, shoulders and 
arms are the most commonly injured segments during 
both weightlifting and other recreational activities 
[20], which suggests that physical therapy evaluation 
would be beneficial as part of the screening process, 
especially in elderly subjects.

Although participants respond to specific ques-
tions regarding inclusion and exclusion criteria, these 
questions may not be sufficient to ensure safety and 
to avoid musculoskeletal injuries during RT. Some 
studies described recruitment strategies to assist re-
searchers in promoting greater adherence [8, 10, 21]. 
However, no previous study has reported the use of a 
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specific physical therapy evaluation as a recruitment 
strategy for RT in the elderly. This information would 
be valuable as rigorous evaluation can help to assess 
functional limitations, potentially avoid surgery, and 
prevent injuries, along with better therapeutic exercise 
prescription. These benefits are important to promote 
the recruitment, safety, and adherence of elderly dur-
ing research involving RT.

Therefore, the purpose of the present study was to 
demonstrate the significance of an adapted pre-exer-
cise screening tool to evaluate the presence of mus-
culoskeletal injury in elderly women before starting 
a RT program. The initial hypothesis was that the pre-
exercise screening tool would be able to detect ineli-
gible subjects for RT research and account for a lower 
injury rate during a RT program [22].

Material and methods

Subjects

For a better comprehension of this study, the read-
er must refer to our previous study, where the adapt-
ed pre-exercise screening tool was applied [22] and 
subjects were submitted to a resting and exercise 
electrocardiogram, manual blood pressure measure-
ments, body composition assessment via dual-energy 
X-ray absorptiometry, fitness functional tests, and 
orthopaedic evaluation by an experienced physiother-
apist before participation in the study. Following the 
initial examination, the subjects underwent a 2-week 
familiarization period to practise the exercises in-
cluded in the RT program. Initially, 152 subjects from 
the Community Social Center for the elderly from the 
Catholic University of Brasilia listened to an explan-
atory lecture regarding the objectives and benefits of 
the study. From among these, 90 older women met the 
inclusion criteria (female, age  60 years, characterized 
as non-hypertensive or with controlled essential hy-
pertension). A total of 62 individuals who had an in-
flammatory disease (e.g. rheumatoid arthritis), hemo-
dynamic disease (e.g. uncontrolled hypertension), 
osteomyelitis (e.g. arthrosis), or blood clotting (e.g. throm-
bocytopenia) were excluded.

The subjects’ characteristics are presented in Ta-
ble 1. The women completed a quality of life question-
naire and underwent anthropometric measurements, 
body composition assessment by dual-energy X-ray ab-
sorptiometry, blood pressure evaluation, a cardiopul-
monary exercise test, and functional capacity tests 
(handgrip strength, timed up-and-go, sitting-rising tests) 
when authorized by a cardiologist.

Table 1. Elderly women characteristics (n = 90)

Parameter Mean ± SD Minimum Maximum

Age (years) 68.10 ± 6.00 59.00 87.00
Height (m) 1.54 ± 0.06 1.41 1.71
Body mass (kg) 68.50 ± 11.30 47.50 99.30
BMI (kg/m2) 28.80 ± 4.30 20.00 39.28
Body fat (%) 39.80 ± 6.10 25.70 51.30

SD – standard deviation, BMI – body mass index

Instrument

The physical therapy evaluation was conducted be-
fore participation in the research, in accordance with 
resolution 466/2012 of the National Council of Health, 
to identify potential risks of musculoskeletal injury/
disorders that would constitute contraindications for 
a RT program [23]. The evaluation was performed by 
a certified physical therapist (Renato Valduga, grad-
uated in physiotherapy, master and PhD in physical 
education). The assessment consisted of an interview 
in which the subjects were asked about their injury 
history, dysfunctions and musculoskeletal diseases 
(e.g. osteoarthritis, osteophytes, tendinopathy), surger-
ies, and history of fractures and/or falls during the 
previous year.

The pre-exercise screening tool used in the study 
was adapted from previous studies. Thus, there was 
no necessity of validation. Items of Table II and Table III 
from the study by Posner et al. [24] were used for 
steps 2 and 3 in the pre-exercise screening tool. Stud-
ies by Balady et al. [25] and American College of Sports 
Medicine [2] imply that recommendations from the 
American Heart Association and American College 
of Sports Medicine (ACSM) for cardiovascular screen-
ing were applied for steps 2 and 3 in the pre-exercise 
screening tool, and the New Zealand pre-screening 
guide [26] was used as a reference for the design of 
steps 1–6 of the adapted pre-exercise screening as-
sessment. The only innovation introduced in our tool 
was the inclusion of a physical therapy assessment 
(step 7), based on a guideline for functional capacity 
evaluation of people with medical conditions [23].

Moreover, the following questions were involved: 
(1) Do you have any history of injuries and diseases? 
(2) Have you had any previous surgery related to the 
locomotor system? (3) Do you have any history of falls 
in the recent months; if so, how many? (4) Do you have 
any difficulty in performing daily living activities? (For 
more details, see the adapted pre-exercise screening 
tool attached as an appendix). In the case of positive 
responses, further special testing was performed by 
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the physical therapist to analyse the functional capacity 
of a person to perform work-related tasks [23].

Some important information about the physical 
therapist (step 7) must be addressed. As mentioned by 
Hart et al. [23], the best that a physical therapist can 
do is to select a test that reflects the needs and abili-
ties of the subject. Thus, the purpose of the physical 
therapist was to determine what the individual could 
do in the RT program on a safe and dependable basis. 
The order of the physical therapist’s procedures was 
as follows [23]:

1. Take a history of the subject’s medical status.
2. Perform a pre-exercise screening examination.
3. Perform functional testing to evaluate baseline 

capacity (using common physical demands such as sit-
ting, standing, walking, balancing, kneeling, stooping, 
crouching, reaching, lifting, carrying, pushing, pulling, 
grasping, and pinching).

4. Evaluate RT capacity: if the execution of specific 
exercises to which the individuals will be submitted 
are known, and if these exercises were tested in the 
RT program familiarization process.

5. Evaluate work capacity: simulation of a moderate 
intensity RT program (10–12-RM) during the familiari-
zation process is introduced to determine the indi-
vidual’s potential to withstand the basic demands of 
the RT program.

6. Predict rather than directly measure the partici-
pants’ potential to sustain work-related tasks.

7. In the case of identified problems, exclude a sub-
ject and refer them to medical services for diagnosis 
and specific treatment.

Resistance training procedures

The RT program consisted of a linear periodized 
model adapted from a previous study among elderly 
[27]. For more information about RT procedures, the 
reader is referred to our previous publication [22]. All 
subjects performed exercises for the lower and upper 
limbs as follows: leg press, chest press, knee exten-
sion, seated row, and knee flexion. The elderly wom-
en were familiarized with the RT with 2 sets of 15 
repetitions with a 1-minute rest interval between the 
sets, and exercises over 2 weeks [28]. The RT lasted 
10 weeks, with two RT sessions performed per week, 
with a minimum of 24 hours between sessions. The 
mean duration of training sessions in each mesocycle 
was 34 min (T1), 42 min (T2), 43 min (T3), and 48 min 
(T4) [22]. In the first 3 weeks (T1), 3 sets of 12–14 RM 
with 60-s rest intervals were performed; in weeks 4–6 
(T2), 3 sets of 10–12 RM with 80-s rest intervals were 

performed; in weeks 7–8 (T3), 3 sets of 8–10 RM with 
100-s rest intervals were performed; and in weeks 
9–10 (T4), 3 sets of 6–8 RM with 120-s rest intervals 
were performed [22]. When the subjects performed 
more than two repetitions in the 3rd set beyond the RM 
zone prescribed, the loads were adjusted. In all weeks, 
repetitions were performed close to concentric failure 
at the intensities indicated. The loads were monitored 
in each session. The list and order of exercises were as 
follows: (1) machine leg press; (2) machine chest press; 
(3) machine leg extension; (4) machine low row; and 
(5) machine leg curl. During the sessions, the subjects 
commonly reported tiredness and difficulty of com-
pleting the proposed repetition range in the 3rd set. 
The elderly women were instructed to perform each 
repetition at a moderate speed (ca. 2 s for the concentric 
phase and 2 s for the eccentric phase) and to avoid 
the Valsalva manoeuvre [22]. The participants main-
tained the prescribed intake of their medications and 
were encouraged to preserve their usual dietary con-
sumption and to avoid extraordinary physical activity 
during the 10 weeks of the RT program [22].

Ethical approval
The research related to human use has complied 

with all the relevant national regulations and institu-
tional policies, has followed the tenets of the Declara-
tion of Helsinki, and has been approved by the Research 
Ethics Committee of the Catholic University of Brasilia 
(protocol No.: 45648115.8.0000.5650/2016).

Informed consent
Informed consent has been obtained from all indi-

viduals included in this study.

Results

Two subjects were excluded owing to electrocar-
diography alterations exhibited during the cardiopul-
monary exercise test and one was excluded because of 
high resting blood pressure. Thus, 87 elderly women 
started the familiarization period for RT. During this 
period, 13 subjects dropped out of the research for 
personal reasons (n = 1), vacation (n = 2), leg pain (n = 1), 
shoulder pain (n = 1), and for reasons not specified (n = 8). 
Before conducting the 10-RM testing, the subjects 
underwent a detailed musculoskeletal evaluation by 
a physical therapist.

After the anamnesis, the physical therapist per-
formed special functional tests to identify potential 
risks and injuries. A total of 74 elderly women were 
examined in the physical assessment laboratory. This 
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resulted in the exclusion of an additional 14 subjects 
(Figure 1) on the basis of history of falls and fractures, 
as well as poor mobility and performance in physical 
function tests (e.g. sitting-rising test and time to sup-
port unipedal position).

The most common problems identified were: rota-
tor cuff tendinopathy (n = 2), knee osteoarthritis (n = 3), 
both rotator cuff tendinopathy and knee osteoarthritis 
(n = 3), lumbar discopathy (n = 2), cervicalgia (n = 1), 
back pain sciatica (n = 1), rotator cuff injury (n = 1), 
wrist and knee pain (n = 1). The main affected joints 
were: knees (n = 7), shoulders (n = 6), lumbar spine 
(n = 5), thoracic spine (n = 1), and cervical spine (n = 2). 
Furthermore, when the physiotherapist asked about 
the origin of the related pain, some subjects reported 
history of falls and/or fracture and/or luxation in the 
same body segment.

The physical therapy evaluation also confirmed 
reports of a herniated disc, osteophytosis and bursi-
tis of the shoulder, hip, and knees, which were relat-
ed to difficulties in performing daily living activities; 
some participants had already lived with these mus-

culoskeletal disorders for 10 years. Overall, 60 elderly 
women started the RT program, while 39 had an ad-
herence of > 90% (Figure 1). A total of 21 subjects 
abandoned the research owing to personal reasons, 
and a lower rate of musculoskeletal injuries occurred 
during the RT program. During the 10-week RT pro-
gram, two elderly subjects withdrew from the study 
because of low back pain and knee joint swelling [22].

Discussion

The cost-effective and safe recruitment of elderly 
subjects is essential to geriatric research. This age 
group is particularly challenging to recruit but care-
ful procedure planning and ongoing evaluation can 
overcome these difficulties. A pre-exercise screening 
tool for the elderly that includes physical therapy 
evaluation before RT participation is a crucial factor to 
reduce injury risk during training and consequently 
contribute to the safety and adherence of subjects. 
Owing to the inclusion of step 7 (see the Instrument 
section) in our pre-screening exercise tool, during 

Figure 1. Flowchart describing  
the subjects’ enrolment  

and allocation
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the 10-week RT program, only two elderly subjects 
dropped out from the study because of low back pain 
and knee joint swelling during the 1st mesocycle [22]. 
However, these two injuries were not the type that would 
represent life-threatening pathology, and both elderly 
subjects were able to resume routine physical activities 
after a recovery period of 2 weeks. Thus, the adapted 
pre-exercise screening tool successfully detected sub-
jects not eligible for RT research, and may have con-
tributed to the lower injury rate in the study which 
was previously published by our research group [22].

Overall, five subjects were diagnosed with rotator 
cuff tendinopathy, and one with rotator cuff rupture. 
Tendinopathy is a generic term that includes several 
diagnoses (e.g. subdeltoid bursitis, long head biceps 
tendinitis/tendinosis) and may result in functional 
limitations in daily life and poor health-related quality 
of life [29]. Rotator cuff tendinopathy leads to func-
tional limitations such as decreased shoulder range 
of motion and decreased shoulder and arm strength 
[30]. The difference in muscle strength between 
a healthy shoulder and an injured shoulder in pa-
tients with rotator cuff tendinopathy probably results 
in a difficulty to apply the correct technique during 
moderate-high intensity resistance exercises that re-
quires flexion and extension of the shoulder [30]. In 
turn, rotator cuff rupture produces changes in kine-
matic function, accompanied by shoulder pain and 
atrophy of the surrounding musculature [31]. Initial 
treatment may not always be surgical, depending on 
the activity level and tear size [32].

A total of six elderly women were diagnosed with 
knee osteoarthritis, the most common form of arthri-
tis, which causes pain and decreased physical function 
[33]. Gonçalves et al. [34] reported that people with 
moderate knee osteoarthritis presented kinematic 
changes of the pelvis, hip, knee, and ankle in the sagit-
tal plane during an ascending stairs task versus both 
control and mild knee osteoarthritis groups. Nguyen 
et al. [35] suggested in a critical narrative review that 
specific RT for the lower limb might reduce pain and 
improve physical function in cases of knee osteoar-
thritis. Additionally, Ciolac and Greve [36] proposed 
that in knee osteoarthritis, resistance exercises should 
be performed unilaterally with progressive load in-
creases of 5–10%. In the present study, RT involved 
progressive load increases of 5–10% every 2–3 weeks 
for all subjects. Although this load adjustment is com-
mon in studies involving a periodized scheme, it is our 
understanding that a progressive pattern is also more 
appropriate in the treatment of knee osteoarthritis [36].

Two participants were diagnosed with lumbar dis-
copathy, and one with cervical discopathy. Discopathy 
is a pathological alteration in which the annulus of the 
intervertebral disc is damaged, resulting in migration 
of the nucleus pulposus toward the spinal canal, and 
therefore back pain in the area around the spine and 
the spine itself [37]. According to Dzierżanowski et al. 
[37], factors associated with lumbar discopathy include 
physical inactivity, prolonged sitting position, over-
weight, and compensatory movement patterns. It is well 
accepted that exercise significantly improves flexi-
bility and body posture, reduces back pain, and en-
hances functional capacity during daily living activities 
[37]. However, the above-mentioned studies [36, 37], 
unlike the current study, proposed RT programs that 
did not involve intensity increments based on RM test-
ing. More research is needed to assess the best approach 
in resistance testing and training for elderly people 
with lumbar discopathy.

One subject was diagnosed with cervicalgia. Cer-
vicalgia causes neck pain and has an impact on de-
generative processes in the cervical vertebrae [38]. In 
a systematic review of the literature, Zronek et al. [39] 
reported that exercise programs were effective to re-
duce neck pain, dysfunction, and disability, and to 
improve quality of life. Nevertheless, the systematic 
review included only 2 studies that involved home 
RT programs. In one of them, subjects performed ex-
ercises with dumbbells (1 set of 15 repetitions), body 
weight exercises (3 sets of 20 repetitions), and specific 
isometric neck exercises (3 sets of 20 repetitions) using 
a rubber band [40]. In another study, subjects performed 
1 set of 15 repetitions of isometric neck strengthening 
exercises at 80% of maximum exertion with an elastic 
band [41]. Thus, caution is needed when including 
individuals with cervicalgia in studies that involve 
traditional RT with moderate/high intensity loading.

One elderly woman was diagnosed with sciatica. 
Sciatica is characterized by radiating leg pain and re-
lated disabilities; in some cases, low back pain occurs 
but this is usually less severe [42]. In the majority of 
patients (90%), sciatica is caused by a herniated disc 
with nerve root compression [42]. Nordin and Balagué 
[43] divided patients with severe sciatica into 2 groups. 
One group received symptom-guided exercises for 
the trunk in accordance with the McKenzie method 
(directional exercises), while the other group prac-
tised sham exercises not related to the back or lumbar 
spine. The authors reported similar and clinically 
significant improvements with a slight preference for 
the symptom-guided exercise in straight leg raising, 
motor function, and proprioception at the end of treat-
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ment and after a 1-year follow-up. Typically, patients 
will report lower limb pain, usually accompanied by 
dormancy and motor weakness [43]. There is limited 
evidence for the effectiveness of specific exercise pro-
grams in reducing leg pain when compared with the 
advice to simply ‘stay active’ [44]. More studies are 
needed to investigate whether traditional moderate/
high intensity RT causes more damage or benefit in 
patients with sciatica.

RT should be part of therapy exercises in the re-
habilitation of most joint problems mentioned above 
[39–43]. However, exercise prescription might vary 
depending on the severity of injury, symptoms, cause, 
and level of pain in each patient. Typically, studies in-
volving RT applied a uniform model of periodization, 
in which all subjects had the same intensity/volume 
adjustments. This traditional practice requires an 
adequate base of musculoskeletal conditioning, which 
is not always the case in elderly subjects.

To our knowledge, no adapted instrument for the 
recruitment of elderly people to RT was proposed pre-
viously, which also limits further comparisons. Nev-
ertheless, this study represents an important first step 
in understanding the importance of physical therapy 
evaluation in recruiting elderly patients for research 
involving RT. The rationale to use the pre-exercise 
screening model in this study is crucial because RT 
has been widely applied in studies involving elderly 
subjects, and a large number of them employed mod-
erate/high intensity loading. Therefore, it is necessary 
that researchers adopt strategies to promote the sub-
jects’ safety and good reproducibility of results, as well 
as to reduce the incidence of ethical complications. 
Physical therapy evaluation as conducted in the cur-
rent study was shown to be a relevant approach for 
the identification of osteoarticular injuries that might 
be aggravated by RT. Our recommendation is that the 
pre-exercise screening tool for elderly individuals 
should be adopted when these subjects are to partici-
pate in a RT program.

Previous data have shown that a reduced ability 
of muscles to generate force resulting from an injury 
or disuse is a common impairment in the elderly [19]. 
If a lack of force generation by muscles is a factor in-
hibiting the ability to effectively perform daily activi-
ties, a rationale arises for physical therapists to apply 
physical therapy evaluation when designing RT pro-
grams. Guidelines are crucial for clinical recommen-
dations, but should not replace sound clinical judgment 
and shared decision-making between the physician 
and the patient.

Moreover, the pre-exercise screening tool used in this 
study was adapted from previous research [23–26]. 
Thus, there is no necessity of validation in accordance 
with the Appraisal of Guidelines for Research & Eval-
uation (AGREE) [45]. The AGREE tool assesses the 
methodological rigour and transparency in which 
a guideline is developed.

Considering this, these findings support the be-
lief that with the proper use of the pre-exercise screen-
ing tool adapted in the present study, lower injury rate 
will occur, as demonstrated in our previous research 
[22]. Among 53 elderly subjects submitted to a 10-week 
RT program, only two injuries occurred. These injuries 
did not result in serious life-threatening situations.

The pre-exercise screening tool should be applied 
as a filter or ‘safety net’ to help determine if the poten-
tial benefits of resistance exercise outweigh the risks 
for a subject. The inclusion of physical therapy evalu-
ation allows some level of safety. The pre-exercise 
screening tool, when used as an instrument to identify 
and manage injury risks associated with resistance 
exercise, may maximize results.

A limitation of the present study was that no tech-
nical validation was applied to our adapted pre-exer-
cise screening tool. Our intention was to suggest a safe 
and tested strategy to help researchers in the recruit-
ment of elderly people to a specific type of research. 
The adapted pre-exercise screening tool can be aggre-
gated with conventional anamnesis, which involves 
inclusion and exclusion criteria. Moreover, the tool 
does not exclude the necessity to implement an ergo-
metric test, which is the most important performance 
test in the elderly before starting an exercise training 
program [2]. Future studies should evaluate the effec-
tiveness of the pre-exercise screening tool in large pop-
ulation studies and other periodization models of RT.

Conclusions

Our data demonstrate that the adapted pre-exer-
cise screening tool may have contributed to a lower 
injury rate in the study which was previously pub-
lished by our research group [22]. In addition, the 
current study indicates that physical therapy evalua-
tion prior to an RT program was a relevant strategy to 
identify musculoskeletal dysfunction, and the applied 
tool can improve the recruitment, safety, and adher-
ence in elderly women.
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Appendix

ADAPTED PRE-EXERCISE SCREENING TOOL  
FOR THE ELDERLY

NAME: AGE:

RESPONSIBLE NAME AND CONTACT:

SECTION 1: MEDICAL INFORMATION

YES NO

CARDIOVASCULAR AND PULMONARY 
CONDITIONS
Related or diagnosed heart condition or stroke,  
or unreasonable chest pain during exercise? *

Family history of heart disease or stroke? #

Related or diagnosed pulmonary disease *

Resting blood pressure over 200/110 mmHg *

Related or diagnosed Hypertension?
Systolic blood pressure over 140mmHg or diastolic 
blood pressure over 90mmHg. Or, on blood pressure 
medication #

MEDICATIONS: Beta blockers; ACE inhibitors; 
Diuretic; Statin; Oral hypoglycemic; Other.

Related or diagnosed Type 1 or 2 diabetes #
Glucose  5.5 mmol/L over several readings
HbA1c  40 mmol/mol

Currently smoking or quit within previous  
6 months? #

Physical activity level: Currently sedentary? #
If no, (  ) Less than 20-min per day (  ) 20–40min  
per day (  ) > 40min per day

Related or diagnosed obesity or overweight? #
BMI  30 kg/m2 or Waist (cm) ÷ Height (cm) ratio 
above 0.6?

Relate pain diagnosed dyslipidemia? #
LDL  3.37 mmol/L; Total  5.18 mmol/L; HDL < 
1.04 mmol/L; Triglycerides (TG)  1.7 mmol/L;  
TG/HDL ratio  4.0

* IF YOU SIGN YES ABOVE PROCEED ONLY UNDER 
MEDICAL SUPERVISION
# IF YOU SIGN YES TO 2 OR MORE ABOVE PROCEED  
WITH CAUTION
Reference: Adapted from the New Zealand Pre-Screening Guide 
(2014); Posner et al., (1986); Balady et al., (1998); American 
College of Sports Medicine (2013) and (Hart et al., 1992).

SECTION 2: RESISTANCE TRAINING EXPERIENCE

Do you have any resistance training practical 
experience? If Yes, 
(  ) 1–6 months (  ) more than 1-year.

SECTION 3: MUSCULOSKELETAL HISTORY

Do you feel pain at any of joint points below?
(Please check which apply)

If volunteer say “yes”, what is the pain classification?

Shoulder: ___; Elbow: ___; Wrist: ___; Hip: ___ Knee: ___;
 
Ankle: ___; Lumbar: ___; Thoracic: ___; Cervical: ___

YES NO

Do you have any musculoskeletal injuries recently 
diagnosed? e.g.: arthritis, tendinopathy.

Have you performed any surgery of the locomotor 
system?

Are you using any medication for the injury or pain?

Do you have any history of falls in recent months? 
How many? In the street or at home?

Do you have any difficulty to perform daily living 
activities?

SECTION 4: PHYSICAL THERAPY ASSESSMENT

Special Tests/Other physical examination 
procedures:

Physical Therapy diagnosis:
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SECTION 5: RISK STRATIFICATION  
AND RECOMENDATIONS

Reference: Adapted from the New Zealand Pre-Screening Guide 
(2014); Posner et al., (1986); Balady et al., (1998); American 
College of Sports Medicine (2013) and (Hart et al., 1992).

Additional notes:

_________________________________________
_________________________________________

_________________________________________
_________________________________________

_________________________________________
_________________________________________

Thank you for taking the time to answer the questions 
above.

Informed Consent
•	 I acknowledge that information provided above re-

garding my health and personal information is, to the 
best of my knowledge, correct.

•	 I will inform my exercise professional immediately 
if there are any changes in my health status.

•	 I understand that participating in resistance training 
program can carry a risk, and I accept all responsi-
bility for that risk. 

NAME: ___________________________________
SIGNATURE: ______________________________
DATE: __________ / _________ / _________


