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FEATURE ARTICLE

MARC LEWIS, MS(C), CSCS, TSAC-F

training for both strength and endurance adaptations

(1,18). Endurance athletes train to maximize endurance
adaptations, while utilizing strength training as a supplemental
method to enhance performance. The current literature suggests
that strength training can be utilized to enhance endurance
performance, if appropriate volume and intensity are administered
(3,5,8,10,14,15). The ideal form of strength training would result
in performance improvements, while minimizing muscular
hypertrophy, and avoiding undesired increases in body mass and
subsequent cellular alterations (i.e., decreased capillary density)
(1,18). Furthermore, the ideal form of strength training would
reduce the likelihood of overtraining, which has been observed
when comparing concurrent training to strength or endurance
training alone (18). Therefore, it can be argued that endurance
athletes should attempt to identify the most efficient manner in
which to strength train, without compromising their endurance
training program or their performance. Considering that
endurance sports generally incorporate higher training volumes,
particularly within competition periods, emphasizing resistance
training that facilitates increased strength and power serves an
important role within the training process, and can aid in optimal
recovery and efficiency of training (1,29,31). This article will
examine the scientific basis for concurrent training and extend this
science by emphasizing the delivery of practical recommendations
for potential applications.

Concurrent training can be described as simultaneously

STRENGTH TRAINING AND ENDURANCE ATHLETES

STRENGTH TRAINING ADAPTATIONS

There are certain hallmark adaptations associated with strength
training such as increases in maximal strength (measured by
one-repetition maximum [1RM]), skeletal muscle cross-sectional
area (CSA), and power measures (27). These adaptations are
primarily the product of neuromuscular alterations, skeletal muscle
plasticity, and metabolic improvements. Neuromuscular alterations
include increases in rate of force development (RFD), motor unit
synchronization, frequency modulation, and autogenic inhibition,
as well as a reduced antagonist inhibition (27). Skeletal muscle
plasticity refers to increases in the size of individual muscle fibers,
muscle fiber type transitioning, and structural alterations. Finally,
metabolic improvements stimulated by chronic strength training
include increases in muscle glycogen stores, as well as increases

in enzymes associated with the adenosine triphosphate and
phosphocreatine (ATP-PC) and glycolytic systems, respectively
(27). Other adaptations include increases in bone mineral density
(BMD), and increases in connective tissue stiffness (27).

ENDURANCE TRAINING ADAPTATIONS

Endurance training adaptations can be broadly described as
improvements in cardiovascular, muscular, and metabolic function.
Cardiovascular adaptations to endurance training include increases
in maximal stroke volume (SV) and cardiac output (due to the
increased SV), along with a decreased heart rate at a given
submaximal intensity (4). Muscular alterations include muscle fiber
transitioning, during which type Il muscle fibers become
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increasingly more oxidative, which ultimately alters the ratio of
type lla to lIx (4). Additionally, endurance training elicits increases
in mitochondrial volume and density, which improves fat and
glucose oxidation, as well as capillary density (4). Capillaries
assist in oxygen delivery and clearance of metabolites, lactate,
and heat, which can contribute to the milieu associated with
muscular fatigue (4).

CONCURRENT TRAINING ADAPTATIONS

The concept of concurrent training interference was originally
developed by Hickson, which occurs when simultaneously training
for adaptations associated with strength and endurance (12).
Since Dr. Hickson’s initial findings, there has been a substantial
amount of research examining the effects of concurrent training
on strength and endurance outcomes (2,3,5,9,11,13,14,15,16,19,20,
21,22,23,24,25,26,28,30,31,32,33,35,37,38,39,40,41). Currently, there
is a growing body of literature supporting the theory that high-
intensity strength training (e.g., loads of greater than 80% 1RM)
combined with explosive, high-velocity movements can enhance
endurance performance (14,15,20,21,23,24,25,32,35).

Concurrent training utilizing high-intensity strength training

can improve short-term (i.e., less than 15 min) and long-term

(i.e., more than 30 min) endurance performance in well-trained,
highly-trained, and recreationally-trained endurance athletes; this
observation has been reported in cyclists, runners, cross-country
skiers, and triathletes (2,3,5,6,8,9,10,13,14,15,16,19,23,24,25,26,
27,28,29,30,31,32,33,36,37). Hoff proposed that strength training
improved endurance performance through an increase in maximal
strength and RFD (i.e., improved neural function), as well as
through increases in the percentage of type lla muscle fibers and
muscle tendon stiffness (14).

Nevertheless, there are concerns when introducing additional
training stimuli into a high-volume sport (18,42). Excessive
training on a short-term basis is referred to as overreaching,
which is postulated to be a product of high volume, high intensity,
and/or high frequency training bouts (17,18). Recovery from
overreaching can be quickly achieved within a few days (18).
However, chronic overreaching can lead to the development of
overtraining, which can result in performance decrements (17,18).
Therefore, optimal recovery and efficiency of strength training is
of vital importance when supplementing an endurance training
program with strength training.

ENDURANCE PERFORMANCE

There are three primary factors that account for the interindividual
variance in endurance performance (maximal oxygen consumption,
exercise economy, and lactate threshold); although other factors
can contribute to performance in actual competition (1).

MAXIMAL OXYGEN CONSUMPTION

Maximal oxygen uptake (VO,max) can be defined as the highest
rate at which oxygen can be transported and utilized by the body
during maximal exercise (4). VO,max has long been considered
one of the most important factors in determining endurance
performance, and is the most commonly utilized measure to
determine aerobic fitness (4). VO,max is increased through
improvements in central and peripheral mechanisms, which are
primarily augmented by a periodized endurance training program

that emphasizes training with systematic variations in frequency,
duration, and intensity (4,18).

There is currently no literature to suggest that strength training
has a significant positive effect on the VO,max of trained
endurance athletes. However, it has been thought that improved
cardiovascular function can potentially be induced through high-
intensity strength training such as a decreased submaximal heart
rate at a given exercise intensity.

EXERCISE ECONOMY

As defined by Saunders et al., exercise economy is the oxygen
consumption required at a given absolute submaximal exercise
intensity (34). It has been suggested that exercise economy

has the greatest interindividual variation among well-trained
endurance athletes (1,18). Costill outlined the similar VO,max
values found between well-trained endurance athletes, which

led researchers to investigate other determinants of endurance
performance (7). Therefore, the importance of exercise economy is
emphasized when determining variability in competitions.

Hoff et al. found that heavy strength training with loads of more
than 85% of 1RM elicited improvements in sport-specific exercise
economy in well-trained cross-country skiers (15). In addition,
Hoff and colleagues pointed out that training with an emphasis
on maximal mobilization of force in the concentric action should
improve exercise economy by improving neuromuscular function
(15). Furthermore, Hoff et al. suggested that increases in RFD
and maximal strength can decrease the threshold necessary to
produce the same absolute force (15). It has been reported that
high-intensity strength training induces changes in neuromuscular
function, which allows an athlete to produce a greater net force
with each stride, primarily as a result of increased motor unit
synchronization and firing frequency (15). Therefore, an athlete
can produce the same absolute force at a lower relative intensity.

In an earlier study, Hoff et al. observed a training-induced increase
in RFD, which would theoretically allow for a shorter propulsion
phase for a given overall force output. This shorter propulsion
phase would facilitate an extended muscle relaxation phase,
which would reduce the time of contraction-induced muscle
occlusion (14). Theoretically, this would increase the time for
muscle perfusion while increasing the mean capillary transit time
(MCTT) during every stride of an endurance event. Furthermore,

it has been hypothesized that an increase in MCTT could induce a
glycogen sparing effect, due to increasing the time for diffusion
for free fatty acids (FFA), which are large in size and would
benefit from the increased time for diffusion. Hoff and colleagues
argued that this training-induced effect could lead to an enhanced
removal of metabolites and a reduced production of lactate (due
to the glycogen sparing effect), which could potentially delay
fatigue and improve the efficiency of the contracting muscle (14).

Millet et al. found that high-intensity strength training increased
muscle-tendon stiffness (measured as running leg stiffness),
which has been suggested to improve exercise economy (23).

It is postulated that improving force transmission, due to a

more optimal muscle-tendon stiffness, could contribute to the
aforementioned improved efficiency of the contracting muscle. In
this scenario, an increased muscle-tendon stiffness could also
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facilitate an increase in MCTT, as hypothesized by Hoff et al. and
Aagaard and Anderson (1,14).

LACTATE THRESHOLD

Lactate threshold (LT) can be described as the fraction of the
maximal oxygen uptake at which blood lactate rapidly increases in
concentration (4). The LT is generally described as a percentage
of VO,max, which has been argued to be largely unaffected by
resistance training (14,15). However, multiple studies have reported
an increase in velocity at the LT during anaerobic running and
cycling tests (20,33). Therefore, it can be hypothesized that the

LT can be increased by an improvement in work efficiency, if the
athlete’s body mass and absolute VO,max remain constant.

Mikkola et al. demonstrated an increase in all submaximal running
velocities during a maximal anaerobic running test after eight
weeks of explosive strength training combined with endurance
training (20). This observation has been identified by other
research groups through various measures, which include
reports of an increased velocity at a given lactate concentration
(20). Taipale et al. demonstrated an increase in running speed at
the respiratory compensation threshold after the completion of
eight weeks of mixed maximal and explosive strength training
(38). These results indicate a positive shift in the LT, if it is
assumed that the LT is a product of the athletes’ VO,max and
exercise economy (38).

In addition, it can be theorized that through an improvement

in exercise economy, there will be a decrease of energy
expenditure for a given amount of work (40). A decreased energy
expenditure over a prolonged period of competition could result
in a significant overall decrease in energy expenditure for the
competition. A decreased energy expenditure could assist in
maintaining glycogen stores, delaying fatigue, and ultimately,
enhance performance (14,15,40). Additionally, a decrease in
energy expenditure could assist in maintaining short- and
long-term energy balance, which has been associated with the
overtraining milieu (17).

SOME OTHER FACTORS

Running speed (Vmax) and power output (Wmax) at VO,max have
been shown to predict endurance performance in well-trained
endurance runners and cyclists (36). Stratton et al. demonstrated
that running velocity on a treadmill at VO,max could predict
performance in a 5,000-m run (36). Vmax and Wmax are products
of VO,max and exercise economy, while incorporating significant
anaerobic and neuromuscular components (36). High-intensity
strength training paired with explosive, high-velocity movements
has been shown to increase Vmax, Wmax, and time-to-exhaustion
in well-trained, highly-trained, and recreationally-trained
endurance athletes (20,21,22,23,30,31,32,33,38,39).

The ability to generate high power output over a short period of
time is a vital component of endurance performance. This ability
is magnified at certain junctures during endurance competitions
such as initial positioning, closing a gap, making a pass, or during
the final kick. Ronnestad et al. showed an increase in both mean
and peak power output after the completion of heavy lower body

strength training (29). Of importance, Ronnestad and colleagues
demonstrated that one strength training session per week could
partially maintain the training-induced improvements elicited
through strength training (29). Therefore, maintaining training-
induced alterations can be done in a low volume manner, which
would allow for proper recovery during the competition period.

Additionally, Ronnestad et al. found that 25 total weeks (10 weeks
of preparatory and 15 weeks of competition) of heavy strength
training led to an earlier occurrence of peak torque in the pedal
stroke when considering pedal characteristics among cyclists; an
occurrence not observed in the endurance training only group
(33). Ronnestad and colleagues proposed a hypothesis concerning
an increased duration of blood flow due to an extended relaxation
phase, which, in theory, would facilitate a greater amount of blood
flow to working musculature (6,29). According to this theory, the
increased blood flow would increase the delivery of oxygen and
substrates to the working musculature, contributing to an increase
in power output at a given intensity.

PRACTICAL APPLICATION

Based on the current literature, it is suggested that endurance
athletes engage in high-intensity strength training combined with
explosive, high-velocity movements in order to best enhance
performance (18). It is postulated that this type of training
model will enhance performance through an increase in maximal
strength and neuromuscular capabilities, which will result in an
improvement in exercise economy and anaerobic characteristics
(1,18). Furthermore, the research indicates that total training
volume can be altered to prevent overtraining, while maintaining
a low-volume, high-intensity strength training approach during
competition periods (29).

High-intensity strength training, when paired with explosive,
high-velocity movements, can elicit an improved exercise
economy as a result of an increased velocity at lactate threshold,
an improved lactate removal ability, and a possible increase in
substrate availability, as well as the ability to maintain stride
length and frequency at a given velocity (1,9,18). In addition,
high-intensity strength training facilitates muscle fiber
transitioning, whereby fast twitch muscle fibers develop an
increased oxidative capacity, and thus, increase the oxidative
capacity of the type Il muscle fibers in the targeted musculature
(2,18). These muscular and neuromuscular alterations serve to
directly improve endurance performance.

Based on previous research, high-intensity strength training should
be performed twice per week during the off-season, or periods

of reduced endurance volume (18). However, during periods

of competition or heightened endurance training volume, it is
suggested that muscular and neuromuscular adaptations elicited
by high-intensity strength training can be maintained in only one
strength training session per week for a period of up to 14 weeks
(29). It is recommended that a preparatory phase of at least six
weeks precede the high-intensity strength training, in order to
reduce the risk of injury and learn exercise technique (18,29). It
can be suggested that an undulating periodized approach could
effectively introduce this type of training to the athlete during the
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preparatory period, while allowing the athlete to consistently train
at high intensities throughout the year.

After the completion of the preparatory phase, it is advised

that athletes perform strength training with loads of more than
75% 1RM involving less than six repetitions for at least 2 - 3

sets with approximately 2 - 3 min of rest between sets (18). In
addition, athletes are advised to perform at least two sets of
explosive, high-velocity movements. Previous research trials
have primarily examined the impact of strength training on lower
body musculature; however, the most beneficial strategy may be
to target all major muscle groups and utilize compound ballistic
movements, as generally prescribed to athletes of all sports. When
implementing this type of training program, athletes should be
monitored for symptoms associated with overreaching such as
an extended period of “heavy legs” or “staleness,” as these are
commonly associated with decrements in performance (17).

CONCLUSION

In conclusion, high-intensity strength training paired with
explosive, high-velocity movements is suggested to enhance
endurance performance. However, any form of resistance training
is theorized to provide an ergogenic effect. It is recommended
that a practical approach be taken when implementing this
model of strength training, which would involve a thorough
preparatory period.
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TABLE 1. SAMPLE TRAINING SCHEDULE FOR COMPETITIVE DISTANCE RUNNER

TIME OF DAY SUNDAY MONDAY TUESDAY WEDNESDAY FRIDAY SATURDAY
- Rest/off
Morning Long run Rep('etft|on day with Long run Program B Rest/off Intgryal
training . training
active recovery
Rest/off . .
Afterngon/ Rest/off Program A day with Active A8 Tempo/ Rest/off
Evening : recovery recovery pace run
active recovery
TABLE 2. SAMPLE PROGRAM A (POST-PREPARATORY PERIOD)
EXERCISE SETS REPS INTENSITY REST
Bench presses 3 5 75% 1RM 2 -3 min
Back squats 3 5 75% 1RM 2 -3 min
Romanian deadlifts - .
(RDL) 3 5 Movement skill 2 -3 min
Lateral lunges Rating of Perceived .
(dumbbell) 3 6 Exertion (RPE) 14 - 16 2= 3 min

Use band or machine .
Pull-ups 3 6 ) 2 -3 min
assistance as necessary

*Begin with a medicine ball or kettlebell to learn weight shift, postural alignment, and hip hinge, then progress accordingly with loading.

TABLE 3. SAMPLE PROGRAM B (POST-PREPARATORY PERIOD)

EXERCISE SETS REPS INTENSITY REST
Push presses 3 5 75% 1RM* 2 -3 min
High pulls 3 5 Movement skill** 2 - 3 min
RPE 14 - 16 with
Glute/ham raises 3 5 banded resistance and 2 -3 min
isometric hold
Lunges (dumbbell) 3 6 RPE 14 - 16 2 - 3min
Bulgarian split squats 3 6 RPE 14 - 16 2~ 3 min

(dumbbell)

*This can be an estimated IRM from the preparatory period.
**Teach the movement and add weight accordingly while allowing the athlete to move the load with maximal velocity and an appropriate
intensity of effort (RPE 14 - 16).
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FISH OIL SUPPLEMENTATION AND AGE-RELATED
DECREMENTS IN MUSCLE MASS AND FUNCTION—
A POTENTIAL ROLE FOR OMEGA-3S IN
PREVENTING SARCOPENIA

DYLAN KLEIN, PHD(C)

INTRODUCTION AND BACKGROUND

ong-chain omega-3 polyunsaturated fatty acids (n-3
L PUFAS) (i.e., eicosapentanoic acid [EPA] and

docosohexanoic acid [DHA]) have garnered much
attention over recent years due to their potential beneficial
effects on cardiovascular health. Leaving cardiovascular health
aside, emerging evidence has suggested another beneficial role
for omega-3 fatty acids with regards to the preservation of, as
well as increases in, skeletal muscle mass (28). This is of particular
relevance to the elderly (i.e., those 60 years and older) who
display age-related declines in muscle mass and function, which
directly contribute to frailty and disability, the increased risk of
falls and hospitalization stays, and decreases in functionality and
overall quality of life (14,16,29,36,47).

In the United States, it is estimated that the population of those
over 60 years old will double to 112 million by 2050 (i.e., over 20%
of the U.S. population) (33). This represents a large expansion of
the elderly population that will undoubtedly have profound effects
on healthcare and the corresponding medical and professional
fields. The aging process is partly characterized by a progressive
and concomitant loss of skeletal muscle mass and strength

that leads to decrements in functionality and overall quality of

life (8). Moreover, aging is also accompanied by a low-grade
inflammatory state, often referred to as “inflamm-aging,” that
likely contributes to the loss of lean tissue and the progression

of other comorbidities (e.g., type 2 diabetes mellitus) (9). It has
been calculated that from age 20 to age 80 muscle mass can

be reduced by almost 30% from peak values, with even greater
losses in muscle strength and function that can directly affect
daily activities such as standing and walking (5,10). This severe
loss in lean body mass and muscle function (collectively termed,
sarcopenia) is highly correlated with the increased risk of falls,
hospitalization, comorbidity (e.g., fractures, cardiovascular disease,
and diabetes), and overall mortality (35). While sarcopenia has not
yet been well-defined and many different criteria exist to classify
someone as sarcopenic, upwards of 45 - 50% of the elderly

population may exhibit, to some degree, age-associated muscle
wasting, loss of strength, and disability/frailty (2). Regarding
healthcare expenses, in 2004 it was estimated that sarcopenia
alone accounted for over $18 billion in direct healthcare costs (19).
A 10% reduction in sarcopenia prevalence could translate into
saving $1.1 billion. Thus, sarcopenia not only affects the individual,
but society as a whole, and its reduction in prevalence can
translate into real healthcare savings.

Given the rapidly expanding elderly population, the prevalence
and financial impact of age-related muscle wasting, and very few
accepted methods to treat sarcopenia in the elderly, novel dietary
treatments must be researched and implemented in order to
prevent and/or treat sarcopenia. Fish oil supplementation appears
that it may be a safe, effective, and novel dietary treatment for the
prevention and possibly even remediation of age-related muscle
wasting in the elderly.

WHAT IS SARCOPENIA?

Humans rely heavily upon the locomotive, oxidative, and force
generative properties of skeletal muscle for daily activities such
as walking, eating, and breathing. Furthermore, skeletal muscle is
of major importance to human health and survival (e.g., glucose
disposal and locomotion to undertake daily activities). Indeed,
reductions in skeletal muscle mass, strength, and functionality
are associated with increased disability, comorbidity, and
mortality. Collectively, decrements in muscle mass and functions
are termed sarcopenia (from the Greek words sarcos, meaning
“flesh,” and penia, meaning “a lack of”). Classically, sarcopenia
was used to simply describe the age-associated loss of muscle
mass and strength (40). This was proposed over 25 years ago

by Dr. Irwin H. Rosenberg in an effort to bring attention to the
increasing evidence that a loss of muscle mass may be leading
to the increased risk for injury and hospitalization seen in the
elderly. Presently, while no universal definition of sarcopenia
exists, a handful of recent consensus papers have made strides
in formulating what can be considered a general agreement as to
what constitutes sarcopenia (8,35).
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Briefly, sarcopenia is accepted to be a condition that is associated
with the aging process and results in a concomitant loss of muscle
mass, strength, and function that leads to increased disability,
comorbidity, and mortality. Moreover, these conditions can happen
apart from or in tandem with an increase in fat mass—a condition
referred to as “sarcopenic obesity,” which may place the elderly

at even greater risk of disability, hospitalization, and overall death
than sarcopenia alone (44). The etiology of sarcopenia is even

less well defined, with numerous factors such as poor diet and
inactivity/disuse, alterations in the hormonal milieu and protein
metabolism, and chronic, low-grade inflammation all being listed
as potential causal candidates (8). As it stands, much is to be
elucidated about the etiology and pathogenesis of age-associated
muscle wasting. Nevertheless, it is safe to say that sarcopenia is
likely a combination of all these mitigating factors and not just one
single factor in isolation from the rest.

Quantifying the loss of skeletal muscle mass that occurs with

old age has not been conclusive with estimates averaging ~30%
between the ages of 20 and 80 years (10). Further, it appears that
men lose ~4.7% and women ~3.7% of their peak skeletal muscle
mass every 10 years (27). These losses, however, are neither linear
nor uniform across time with regard to the body compartments
(i.e., upper vs. lower body). Indeed, lower body lean mass is
reduced at over twice the rate as upper body lean mass (6,11,17).
Moreover, men seem to lose more muscle than women, both in
terms of absolute muscle mass, as well as relative to peak values
(11). Be that as it may, there is evidence to suggest that women
may actually suffer the consequences of sarcopenia (e.g., disability
and functional impairment) more frequently than men (18).

As stated before, sarcopenia is not solely a loss of lean body mass,
but rather a loss of lean tissue, muscle strength, and functionality
that affects a large proportion of both sexes in old age. Thus,
strength and functional outcomes must also be considered given
that the decrements in muscle strength and function far surpass
losses in lean mass (2 - 5% per year vs. 0.5 - 1%, respectively) and
are better correlated with disability and mortality (27). Given this
insight, one could argue that muscle strength and functionality
might be more important than muscle mass with regard to the
health and survival of the individual (i.e., what is the use of
increased muscle mass—or maintenance thereof—if functionality
and quality of life still decline?). To this point, it has been shown
that strength (as measured by hand dynamometry or knee
extensor strength) is a far better indicator of disability and future
mortality than muscle mass alone (27). However, when eccentric
contraction (i.e., the lengthening portion of a lift) is considered

in isolation from the concentric (i.e., shortening) portion of
contraction, there is a paradoxical maintenance, and possibly
even increase in strength with older age (20). While initially
paradoxical, it has been shown that there is an increase in non-
contractile elements within the skeletal muscle and tendon that
makes them rigid and stiff with old age, allowing for a supposed
maintenance/increase in eccentric strength that is independent of
innervation and motor unit recruitment (38).

Aside from decrements in muscle mass, strength, and function,
it has also been shown that there are apparent changes in the
muscle architecture and morphology during the aging process that

may, in part, contribute to the declines in strength and function
that are seen (27). Indeed, it has been shown that muscle fibers,
compared to younger individuals, are shorter, thinner and in less
abundance in the elderly, which can potentially contribute to
alterations in muscle function and capacity. While important, these
factors will not be looked at in any further depth in this article.

To date, there is very little convincing data to suggest that
sarcopenia has a genetic cause (12). While few candidate
genes have been identified (e.g., angiotensin converting
enzyme |, alpha actinin 3, myostatin, ciliary neurotrophic
factor, and vitamin D receptor), none stand out alone or in
conjunction with one another as a strong candidate(s) for
a causal role in the pathogenesis of sarcopenia (45).

Alterations in muscle protein balance have been implicated

in the pathogenesis of sarcopenia and have received the bulk

of sarcopenia research attention. Indeed, it has been shown
numerous times that, compared to healthy young persons, the
elderly display a “blunting” of the anabolic response to a meal/
amino acids and exercise which likely contributes to a situation
wherein muscle protein breakdown (MPB) outweighs muscle
protein synthesis (MPS) and leads to an overall loss of skeletal
muscle mass over time (5,7,21,22). This is especially prevalent in
the face of reduced calorie and protein intakes that are typically
seen in the elderly (27). This phenomenon has been called
“anabolic resistance” and has been a central focus of much of the
protein and aging research. However, despite its appealing nature,
the anabolic resistance seen in the elderly is not likely to be the
sole driver of the increased disability and mortality associated with
aging. As stated before, it has been shown that, while muscle mass
and strength decrease in parallel, it is the loss of muscle strength
and function that declines more rapidly (-2 - 5 times faster) and

is better associated with the increased risk of overall death rather
than muscle mass. Thus, interventions aimed solely at targeting
MPS (and/or MPB) may be naively neglecting the numerous

other mitigating factors that contribute to the progression and
worsening of sarcopenia in the elderly. Indeed, acute increases

in MPS are not completely predictive of long-term accretion of
muscle mass and even less so of strength and functional outcomes
(24,26). To this end, studies utilizing exogenous androgen
administration (e.g., testosterone [T] and growth hormone [GH])
have shown that, while hormone replacement therapy does indeed
increase muscle mass and reduce body fat stores, these beneficial
alterations in body composition do not translate into concrete
improvements in strength, power, or functional outcomes such

as walking speed or rising from a chair (30). Moreover, doses at
which exogenous androgens must be administered are relatively
high, thereby bringing the safety of such treatments into question,
especially those with prostate cancer or cardiovascular disease
wherein exogenous androgens such as T are contraindicated (39).

Finally, it has been shown that aging is also characterized by the
presence of a chronic, low-grade inflammation, as well as oxidative
damage (25). This is collectively termed the inflammation of aging
or “inflamm-aging” (9). Studies have revealed that the increases in
inflammation and oxidative damage are associated with
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decrements in strength and possibly muscle function, as well as
cachexia that collectively point to a potential causal role in the
pathogenesis of sarcopenia (3,15).

ROLE FOR OMEGA-3 FISH OILS IN THE PREVENTION/
TREATMENT OF SARCOPENIA

It has been shown that the fatty acid composition of skeletal
muscle closely reflects that of the diet in humans (4). However,
the elderly may be at risk for reduced intakes of n-3 long-chain
PUFAs given their lowered overall nutrient intake. Further, n-3
PUFAs have shown enormous promise with regards to increasing
rates of MPS in the elderly, as well as potentiating the effects of
resistance training on strength and functional outcomes relevant
to increasing the quality of life in the elderly. To date, however, it is
unknown whether or not older sarcopenic individuals have lower
skeletal muscle content of n-3 PUFAs (EPA and DHA) compared

to both the non-sarcopenic healthy elderly, as well as healthy
younger individuals, and if these potential decrements in tissue
n-3 PUFAs are related to the observed reductions in functional
outcomes such as strength and walking speed. Nonetheless, in a
single cross-sectional study evaluating the relationship between
plasma free fatty acids and lower extremity performance, people
with higher baseline levels of plasma PUFAs, including n-3, were
shown to have greater lower extremity physical performance

than those with lower baseline levels (1). Furtherer, a higher n-6

to n-3 ratio was shown to increase the risk for developing poorer
lower extremity physical function whereas baseline n-3 levels

were inversely related to risk for developing poor lower extremity
physical function over a subsequent 3-year period. Thus, there is
preliminary data to suggest that n-3 PUFAs play a role in the aging
process and that fish oil supplementation may be beneficial with
regards to preventing/treating sarcopenia.

EFFICACY OF OMEGA-3 FISH OILS IN THE ELDERLY
Over the past decade fish oil, a known mediator of the
inflammatory response, has received increasing attention as a
potential nutritional agent for the treatment of various diseases
due to its inflammatory and anabolic/anticatabolic properties
with regards to skeletal muscle biology. Indeed, numerous studies
in cell culture, murine models, and human trials lend valuable
insight into omega-3’s putative role in preventing and possibly
even treating sarcopenia. In burned rats and tumor-bearing mice,
fish oil supplementation alone or in combination with amino acids
can improve whole body protein synthesis and maintain skeletal
muscle mass (13,46). Further, in humans, esophageal cancer
patients undergoing surgery and receiving enteral formulas with
additional EPA saw a preservation of lean body mass (41). Also,
Smith and colleagues showed that n-3 PUFA supplementation

(4 g/day) was able to increase muscle protein synthesis (MPS)
rates to a greater extent in the elderly (>65 years) in response

to hyperaminoacidemia-hyperinsulinemia (42). While the
molecular basis for these anabolic/anticatabolic properties is not
fully established, there is a common thread that underlies each
condition: a mild to moderate inflammatory state. Indeed, cancer,

burn injury, and aging are all characterized by an inflammatory
state, which has been shown to be associated with losses in
muscle mass. Indeed, simply reducing low-grade inflammation by
administering a common non-steroidal anti-inflammatory drug
(NSAID) for 5 months in aging rats was able to increase rates of
MPS and reduce the losses in lean body mass (34). Nonetheless,
sarcopenia is not simply a condition of muscle wasting as there
are substantial decrements in muscle strength and function that
far surpass the losses in muscle mass. Thus, sarcopenia is truly

a condition of disability and loss of function. In this regard, fish
oil supplementation in rats has been shown to increase ileal
contractility that is likely due to increased n-3 PUFA composition
of the cellular membrane that leads to increased receptor
sensitivity, while fish oil supplementation (2 g/day) in elderly
women was shown to potentiate the effects of chronic resistance
training on strength and certain functional outcomes compared
to just training alone (31,32,37). Conversely, trans-fatty acid (TFA)
supplementation in a mouse model of sarcopenia (SAMP8) was
shown to worsen functional outcomes compared to sarcopenic
controls on a standard diet with very little TFA (23). Thus, there
is reason to believe that fish oils can improve muscle mass and
increase functional outcomes by way of incorporating into cellular
membranes and thereby alleviating the inflammatory state and
enhancing intracellular signaling, as well as improving skeletal
muscle innervation at the level of the nervous system. Finally,
more recently, Smith et al. showed in a double-blind randomized
controlled trial of elderly individuals (60 - 85 years old) that 4 g/
day of fish oil for 6 months, in the absence of any structured diet
or exercise routine, improved thigh muscle volume (as measured
by MRI), hand grip strength, and TRM muscle strength (composite
score of leg press, chest press, leg extensions, and curls)
compared to placebo (4 g/day of corn oil) (43).

SUMMARY AND CONCLUSIONS

In conclusion, it would appear that there is a potential therapeutic
role for n-3 PUFAs with regards to age-associated decrements in
muscle mass and function. Evidence suggests that fish oils can
increase the anabolic effects of a meal as well as increase the
effects of strength training compared to just strength training
alone in the elderly. Moreover, the effects of fish oil on strength
and functional outcomes may even be evident in the absence of
a structured resistance-training program. These effects may, in
part, be due to fish oil’s mediation of the chronic and low-grade
inflammatory state that characterizes old age and/or through

its incorporation into cell membranes thereby altering their
responsiveness to neuronal inputs. While the few clinical trials
that have been conducted used fish oil supplements (i.e., capsules
delivering ~4 g/day of n-3 PUFS; 1.9 g EPA and 1.5 g DHA), this
intake can easily be reached through other dietary means such as
fatty fish intake (e.g., 200 - 400 g [~7 - 14 oz] salmon, sardines,
or herring). Thus, as it stands, n-3 PUFAs may play a pivotal role
in attenuating the age-related losses in muscle mass and function
although many more long-term studies are needed to conclude
the effectiveness of fish oil as a preventative and possibly even
curative nutritional agent for sarcopenia in the elderly.
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TRADITIONAL VERSUS MINIMALIST FOOTWEAR—

INJURY CONCERNS

ANDY CHASSE, MS

existed in training for thousands of years. Only recently

has the footwear industry transformed it into the current
saturated and complex state it is in now. The number of footwear
options grows annually, and traditional footwear is no longer
the only option. A recent editorial detailed the sudden surge of
interest in minimalist footwear, attributing a number of studies
published in the early 2000s along with the best-selling book,
Born to Run, as major causes for this trend (8).

M inimalist footwear in its most basic form, bare feet, has

Today, a debate centered on whether or not traditional footwear
has contributed to an increased risk of injury continues to rage
throughout the scientific and footwear communities. Recent
research provides support for both sides of the discussion

and remains somewhat inconclusive. This article will focus on
interpreting the current literature in order to provide strength and
conditioning professionals with useful information that can be
used for their clients.

First, a few basic definitions of traditional and minimalist footwear
should be reviewed. Traditional footwear has been defined as
“having a cushioned elevated heel, arch supports, and a stiff
sole,” (11). On the other hand, minimalist footwear features
“smaller heels, little to no cushioning, more flexible soles, and

no built-in arch supports,” (9). Similarly, minimalist footwear has
also been defined as simply lacking the primary characteristics of
traditional footwear (11).

FOOT STRIKE CONCERNS

Foot strike is an area of concern when considering the potential
injury risk of minimalist footwear. Research examining collegiate
cross-country runners found that those who used a rearfoot strike,
as opposed to a midfoot or forefoot strike, had a significantly
higher rate of injury (4). Additional studies have quantified some
possible reasons for this potential increase in injury risk. Regarding
compressive loading forces at various joints, one such study found
that forefoot strikers, in addition to experiencing higher ankle joint
moments during the initial portion of the stance phase, received

a 41.7% increase in contact forces at the ankle and a 14.4%
increase at the knee (12). In a study comparing various foot strike
options, those utilizing a barefoot midfoot and barefoot forefoot
strike experienced significant increases in medial gastrocnemius
electromyography (EMG), peak tibial shock forces, and minimum
angle of knee flexion (10).

When transitioning from traditional to minimalist footwear, it is
always recommended to use a cautious approach. As far as foot
strike is concerned, clients should be aware of the possibility that
their current foot strike pattern may not be as biomechanically
efficient with minimalist footwear as with traditional shoes,
especially if using a rearfoot strike pattern. This sudden change
with a rearfoot strike may increase the risk of injury due to the
increased muscle activity and pressures. Clients should understand
that foot strike patterns other than rearfoot do not necessarily
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come with a higher inherent risk of injury, but that a sudden
transition may cause complications and compensations.

ACHILLES TENDON FORCES

Aggravation of the Achilles tendon region is another major
concern for users of minimalist footwear. Some research has
quantified the prevalence and possible underlying mechanisms

of Achilles tendon injuries. In three case studies involving

runners transitioning to minimalist footwear, two experienced
Achilles tendinopathy and were forced to spend several weeks

in rehabilitation (3). Though reductions have been shown in
patellofemoral reaction forces, Achilles tendon forces have been
shown to increase significantly with minimalist footwear (14). A
similar study reported greater ankle plantar flexion moments,

as well as an increase in positive work and peak power at the
ankle joint, supporting the need to pay specific attention to the
ankle complex and Achilles tendon region when using minimalist
footwear (2). However, other research in this domain has provided
some contradictions. In a survey of runners, more than half of

the 500 respondents reported increased pain around the Achilles
tendon during the transition from traditional to minimalist
footwear, but participants also mentioned that this pain decreased
over time and eventually ceased completely (6).

Strength and conditioning professionals should explain to their
clients that minimalist footwear lacks the raised heel of traditional
footwear and places the foot in a flatter position on the ground,
forcing the plantar flexors to work harder and more forcefully. This
puts additional strain on the Achilles tendon and is a likely factor
in the many instances of Achilles tendon overuse injuries reported
in the literature. It is possible that upon making the transition of
using minimalist footwear, a sudden increase in related pain occurs
before the body adapts and the pain subsequently decreases.
Strength and conditioning professionals should remind their
clients that a slow and steady transition strategy is likely the

best route to take until the body is sufficiently adapted to the

new demands.

FOREFOOT PRESSURE

Other research has looked into the possibility of force increases
with minimalist footwear by examining forefoot pressure
differences between minimalist and traditional footwear. One
study found that minimalist footwear, regardless of foot strike,
created greater peak and mean pressure across the forefoot region
(1). Another study found greater peak pressures in the medial
forefoot of minimalist runners participating in a 50-km race (7).
This increase in pressure across the forefoot has been linked to
reports of metatarsal stress fractures in runners using minimalist
footwear. One case study featured a male marathon runner who
experienced a metatarsal stress fracture upon transitioning to
minimalist footwear (3). Additional reports of metatarsal stress
fracture incidence in runners have been reported in other studies
examining minimalist footwear runners (5,13).

Forefoot injury concerns may be some of the most pressing for
new minimalist footwear users. Greater forces and pressures have
been found across the forefoot region for minimalist runners,
which could potentially lead to metatarsal stress fractures over
time. Some arguments point to too short of a transition period
and too quick of a return to normal mileage or activity. As with the
other injury concerns previously detailed, these findings suggest

the need for a cautious approach by new users of minimalist
footwear. Making the transition without reducing intensity or
frequency of the activity may increase the risk of developing
stress fractures in the foot.

LIMITATIONS

As the scope of literature on this subject is constantly increasing,
it was impossible to attain information from every single research
article published on this subject. The research presented here
represents some of the more prominent findings, but is certainly
not exhaustive. Additionally, it should be understood that

much of the research presented considers minimalist footwear
concerns from the perspective of runners, as they seem to be the
largest user group of minimalist footwear. It is possible that this
knowledge can be generalized to other sports, activities, and even
casual wear, but this is not a given.

CONCLUSION

These numbers may appear to bode poorly for those in favor

of using minimalist footwear, but they are neither definitive

nor conclusive. It seems as if each study that demonstrates an
increased risk of injury with minimalist footwear has another
study that refutes it. The primary considerations for injury risk
appear to include the period of time during which the transition
occurs, how quickly the individual returns to the levels of activity
achieved with traditional footwear, and whether or not foot strike
patterns are altered during the transition. However, some of these
considerations are highly individualized and may not necessarily
lead to injury. Given this information, strength and conditioning
professionals should make sure their clients know that a level of
caution is highly advisable when it comes to using new minimalist
footwear, especially when first starting. At the same time, it is
important to point out that there are limitations to the current
literature and that definitive evidence is still minimal.
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TENDINOPATHY AND A PREVENTATIVE
MANAGEMENT STRATEGY FOR THE STRENGTH
AND CONDITIONING PROFESSIONAL

KEITH CHITTENDEN, MS, CSCS,*D, TSAC-F,*D

tendon is repeatedly injured (i.e., a form of overuse injury)

and degenerately breaks down. Tendinopathy begins with
a condition known as tendinitis. When the tendon is constantly
being used in an activity (occupational, recreational, or from
poor position(s)), the result will be an inflamed tendon which
requires rest and the cessation of the aggravating movement.
Tendinitis is reversible initially and will not cause permanent
damage if healing and rest is allowed to occur over time (1). If the
tendon is not allowed to rest, the injury will likely reoccur. When
this happens, the cellular structure of the tendon begins to break
down. This results in degenerative changes that take place within
the tendon. The final stage in tendinopathy can result in a full
rupture of the tendon.

T endinopathy is a pathological condition that occurs when a

According to research, a tendon that is exposed to repetitive injury
progresses through a pathological continuum (2). Due to the
duration of the overuse action, this process can continue for up to
a year or more. The first stage of the pathology is the injury. This

is usually caused by a tensile force coupled with a loading force
that creates damaging stress, either at a specific site or across

the musculotendinous junction (1). During tendinitis, the tendon
becomes inflamed, warm, tender to the touch, and swollen. This
initial injury causes the primary inflammation and swelling to occur
due to the overuse nature of the movement. The collagen and
ground substance at the cellular level does not change. If treated
with the RICE principle (rest, ice, compression, and elevation), the
tendon can revert to its original status prior to injury.

The next stage is tendon disrepair. In this stage, the repetitive
action is still affecting the tendon. The tendon has not finished

the healing stage and is therefore exposed to more stress. The
tendon in this weakened state will start to break down its collagen.
The collagen and protein creates the cellular matrix of the tendon
(1,2,5,6). Collagen is necessary for tendon repair. If excessive stress
is placed on the tendon during the healing stage (when collagen

is being laid down), the collagen will be compromised. The tendon
will undergo chronic loading and increased proliferation of the
ground substance. As a result, the tendon will thicken (2). Pain
may or may not be present. However, the tendon will be more
pronounced upon palpation. The thickening of the tendon can
cause disruption at its attachment to the bone or the muscle belly
as well.

The third stage is degenerative tendinopathy. In this final stage,
the tendon’s ground substance continues to break down and

can cause cellular degradation and cell death. Once the cells in
the collagen die, they cannot be replaced. Micro tearing of the
tissues can occur as the ground substance breaks down. If the
stress on the tendon is not removed, then the tendon will finally
rupture (2). The person with tendinopathy can feel pain during
concentric movements in which the tendon becomes shortened.
There can also be a constant dull ache that can be felt even if the
tendon is not being used. In the final stage of degeneration, it is
difficult to return the tendon back to normal state before the initial
injury. Two tendons that are commonly affected in degenerative
tendinopathy are the Achilles tendon and the common extensor
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tendon of the forearm, which causes tennis elbow (1,2). These two
tendons are subjected to chronic and overload stresses during
certain activities. Occupations such as typing, writing, or sustained
walking may cause the overuse stress which contributes to the
initial tendonitis—the first injury in the tendinopathy continuum.

Achilles tendinopathy occurs fairly equally in both females and
males, frequently between the ages of 21 and 60, and is common
in sports such as running and field sports (e.g., football, baseball,
lacrosse, etc.). An occupation in which there is continuous walking
and stair climbing may increase the likelihood of overuse of the
Achilles tendon (9,11). Dysfunction in the lower kinetic chain can
also play a role in tendinopathy of the Achilles (5,9). Tightness

of the gastroc/soleus (posterior chain of lower leg) complex can
increase strain on the tendon, and along with weakness of the
anterior chain of lower leg resulting in the possible misalignment
of the calcaneus. As a result, unaccustomed stresses are placed on
the Achilles tendon due to the misalignment of the foot.

An anterior pelvic tilt and a tight iliotibial band can redistribute
forces unevenly throughout the leg and into the foot (5).
Misalignment of the lower leg can produce an overuse force and
tightening in the Achilles tendon (9,11). In an altered alignment
of the lower extremity, the biomechanics of the lower leg will be
altered as well. These misalignments may increase the strain and
load of the Achilles tendon and eventually change the collagen
matrix in the ground substance (9). This changes the cellular
properties of the tendon as well. As a result, the Achilles tendon
can create the initial tendonitis and move the tendon down the
pathological continuum.

Lateral epicondylitis (i.e., tennis elbow) is another common
tendinopathy. The tendon most commonly involved with this
tendinopathy is the extensor carpi radialis brevis (9). External
stressors on the tendon include excessive typing, writing,
hammering (or using a tight grip while manipulating tools or
small objects), and sports using a tight grip (baseball, golf,
tennis, squash, badminton, etc.) (9). Altered biomechanics of the
upper extremity may result in tight muscles around the forearm
extensors and flexors, triceps, biceps, and potential weakness

in the scapular muscles. Due to the altered muscle length
relationships with the surrounding muscles of the arm, the forearm
extensor group will be exposed to the overload stress during
activities involving the upper extremity (6,9).

It is important to recognize the signs and symptoms that

the tendon is injured and needs to rest. In each stage in the
tendinopathy continuum, the tendon undergoes physiological

and histological (i.e., microscopic) changes. The client or athlete
can experience pain and distortions in the tendon as it changes
from one pathological stage to the next. Table 1 summarizes the
signs and symptoms as the tendon goes through each stage in the
pathological continuum.

For immediate treatment (i.e., initial stage tendinitis), the client
should be referred to a medical professional. The medical
professional may prescribe medication (such as NSAIDs), or refer
that person to physical therapy for modalities such as ultrasound
and stretching. For the strength and conditioning/health and
fitness professional, specific exercise programming may help
prevent the tendinitis from continuing into the pathological

tendinopathy continuum. Research has supported the use of
eccentric exercises for tendinopathy. For most rehab professionals
(e.g., physical therapists, athletic trainers, chiropractors, etc.)
eccentric-based exercises have been the preferred choice for
developing appropriate therapeutic exercise regimes. One
advantage to using eccentric exercises over concentric exercises
is the fact that it takes fewer muscle fibers to create a contraction.
The muscle fibers are lengthened by gravity (decreasing internal
effort force) and more tension is created in the contraction with
less demand for energy and oxygen (1,4,6). The other advantage
to using eccentric exercises over concentric exercises is the
mechanical eccentric pull that occurs within the tissues has been
shown to increase ion exchange and intracellular processes (4).
The advantage to this is an increase in ion exchange at the cellular
level (CA+, NA, K), which results in more collagen production in
the ground substance (1,2).

According to research, eccentric training can result in decreased
tendon volume, decreased intratendinous signal on a magnetic
resonance imaging (MRI) test, and a reduction in fluid content
within the tendon (which may increase collagen deposition
thereby improving functional performance of the tendon) (1,4).
Davenport et al. showed a high rate of return to pre-morbid
activities in athletes from Achilles tendinopathy after eccentric
exercise training (3). Eccentric loading eliminated focal thickening
of the affected Achilles tendon. Sussmilch-Leitch et al. showed
that a 12-week eccentric strength program demonstrated the best
results in the reduction and prevention of tendinopathies (12).

MANAGEMENT AND PREVENTION OF
TENDINOPATHY

STRETCHING

Research has supported stretching of the involved muscles

for lateral epicondylitis and Achilles tendinitis. The preferred

time to stretch is when the tendon is not as reactive, such as
during the acute stages of the injury (24 - 72 hr) (1,7). Research
has supported the use of PNF (proprioceptive neuromuscular
facilitation) stretching, also known as contract and relax. PNF
stretching may be used with a partner or when alone. In this form
of stretching, the involved muscle (the agonist) is taken to its
range of motion limit. When the barrier is felt (i.e., the point in
which the extremity cannot be passed any further into the range
of motion), an isometric hold of 6 seconds is performed (either
against a partner or against yourself using the other extremity

to create a blocking force) (1). The isometric contraction should
be between 20 - 50% of maximum effort to avoid injury of the
restricted muscle. The muscle should relax to a greater extent than
it was initially, and it can then be brought into a new end-range.
This process may be repeated 3 - 5 times to maximize the results.

In the case of lateral epicondylitis, the wrist should be stretched
into its available range of wrist flexion (i.e., pulling the palm
down) while the elbow is maintained in full extension. When a
barrier is felt, then the isometric hold should be executed against
a resistance (against a partner’s force or given by yourself using
the opposite extremity) into wrist extension in order to relax the
wrist extensors (especially the extensor carpi radialis brevis). This
will activate the Golgi tendon organ (GTO) within the muscle belly
of the extensor muscles. The GTO protects the muscle from an
overload of tension. When activated, the GTO sends a signal to the
motor unit via a spinal cord reflex arch, which signals the muscle

PTQ 2.4 | NSCA.COM 21



TENDINOPATHY AND A PREVENTATIVE MANAGEMENT STRATEGY FOR THE STRENGTH

AND CONDITIONING PROFESSIONAL

to relax. The same principle can be used in the Achilles tendon.

CLIENT EDUCATION

One of the most important tasks that many health and fitness
professionals overlook is education. An effective way to prevent
overuse injuries and tendinopathies from occurring is to educate
clientele on the subject. Recognizing the signs of overuse or
overtraining is important and is an expected responsibility of
every health and fitness professional. Teaching the client how to
recognize adverse stresses/forces, how to properly unload and
reload forces, and how to prevent future overuse injuries is an
effective approach. In clinical research, this approach is known as
the EDUREP model (3).

This model is often used in a healthcare setting (i.e., physical
therapy and chiropractic care) and is used to prevent long-
term functional limitations and disability among patients with
tendinopathy. There are four steps to this model.

The first step is to EDucate the client on tendinopathy. This
includes the etiology, the symptoms, and the stresses (forces) that
are causing the injury.

The next step is to Unload the stresses/forces on the tendon. This
may take the most time and effort as it could be an occupational
stress that may need to be altered to reduce injury of the tendon
(i.e., reduction of walking/standing, frequent breaks from activity
contributing to the injury, frequent icing of the tendon, etc.) (3).

The next step is to REload the tissue. This step includes

the addition of stretches and exercises summarized in this
article to reverse the stresses on the overloaded tendon that is
being injured. The health and fitness/strength and conditioning
professional can contribute to preventing tendinopathy at

this stage.

The final step is Prevention of the injury. Prevention of the
reoccurrence of a newly healed tendinopathy is an important step
that needs to be integrated into the client’s program. This will
include awareness of any future signs and symptoms of tendinitis.
This will also help the health and fitness professional add variety
to the training program to avoid another episode of tendinopathy.
The goal of implementing the EDUREP model is to change physical
behaviors of clients and prevent injuries from occurring initially as
well as chronic recurrences (3).

EXERCISES

Eccentric exercises have been shown to be the most productive
against preventing tendinopathies in tendons subjected to overuse
stress (4,6,10). Decreasing the stress on the tendon that is affected
is important. It is also important to strengthen the fibers of the
muscles in a lengthened position as well as in the shortened
position (7). In athletic competitions, eccentric contractions are
important to produce power and maximal force in a dynamic
manner. These exercises may be performed for all athletic clients
or clients that have had a history of tendinopathy. It is also
important to include exercises for the muscles around the area of
the tendinopathy. These muscles may be weak and not supporting
the tendon that is being overused. Through proper strengthening

of these muscles, the muscle imbalance of the area of overuse
should be resolved in the short term. Table 2 provides a summary
of exercises for both Achilles and common forearm extensor and
flexor muscle group tendinopathies.

EXERCISES FOR THE ACHILLES

ECCENTRIC CALF RAISE (FIGURES 1A AND 1B)

Start on a box or a six-inch step and place the toes and midfoot on
the step. The heels of both feet should be off the step. To start the
exercise, raise the heels up, then slowly control the descent down
past the start point until a full lengthening of the gastrocnemius

is felt. All active range of motion (ROM) should be taken up

at the end of the exercise. The ankles should be in full passive
dorsiflexion. Repeat for three sets of 10 repetitions each.

FIGURE 1A. ECCENTRIC CALF RAISE

FIGURE 1B. ECCENTRIC CALF RAISE
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ECCENTRIC SINGLE-LEG CALF RAISE (FIGURES 2A AND 2B)
Similar to the two-leg calf raise, position the feet so that the heels
are off the box or step. In the starting position, use two feet to go
up on the toes. When the maximum height from the step or box
is reached, take one foot away (i.e., flex at the knee) and slowly
control the descent into passive dorsiflexion until full ROM is
reached. Switch feet and do the same with the other foot. Repeat
for three sets of 10 repetitions each.

a

FIGURE 2B. ECCENTRIC SINGLE-LEG CALF RAISE

RESISTED ANKLE DORSIFLEXION-TIBIALIS

ANTERIOR (FIGURE 3)

Lie or sit on a table or chair with the foot out in front and toes
pointed up at the ceiling. Wrap a band or resistance band around
the dorsum of the foot with the pull of resistance towards the
plantar surface of the foot. Keeping the knee straight, pull the
foot up towards the head and hold for 1 - 2 s. Release the tension
slowly to allow a full and controlled eccentric contraction until the
foot returns to the starting position. After performing on one side,
switch feet and do the same with the other foot. Repeat for three
sets of 10 repetitions each.

FIGURE 3. RESISTED ANKLE DORSIFLEXION-TIBIALIS ANTERIOR

RESISTED ANKLE INVERSION-TIBIALIS POSTERIOR (FIGURE 4)
Lie sideways on a table with the medial side of the exercising
foot facing the ceiling. Wrap the band around the foot so that the
resistance is pointing down through the lateral side of the foot.
Keeping the knee slightly flexed and resting on the table, bring
the medial side and medial sole of the foot up towards the ceiling
against the resistance. Hold the position for 1- 2 s, then slowly
release the foot with control back to the starting position. Switch
feet and do the same with the other foot. Repeat for three sets of
10 repetitions each.

FIGURE 4. RESISTED ANKLE INVERSION-TIBIALIS POSTERIOR
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EXERCISES FOR THE ELBOW

ECCENTRIC WRIST EXTENSION-EXTENSOR GROUP

(FIGURES 5A AND 5B)

Sit at a table with the exercising forearm resting on the table and
with the wrist and hand in a palm down position while holding a
dumbbell that is positioned off the table. Using the other hand
(i.e., non-exercising hand), grab the hand with the dumbbell and
manually raise the wrist into full extension. Slowly allow the wrist
to move toward the floor into passive wrist flexion (the intent is
to resist the effects of gravity pulling the wrist into wrist flexion).
Attempt to slow the motion down as the wrist moves into wrist
flexion. To aid in determining the proper speed of the contraction,
the client should count from six to one to get the effective
benefit of using an eccentric contraction of extensor muscles in
this exercise. Switch arms and do the same with the other wrist.
Repeat for three sets of 10 repetitions each.

b,

FIGURE 5A. ECCENTRIC WRIST EXTENSION-EXTENSOR GROUP

FIGURE 5B. ECCENTRIC WRIST EXTENSION-EXTENSOR GROUP

ECCENTRIC WRIST FLEXION-FLEXOR GROUP

(FIGURES 6A AND 6B)

Sit at a table with the exercising forearm resting on the table
and with the wrist and hand in a palm up position while holding
a dumbbell that is positioned off the table. Using the other hand
(non-exercising hand), grab the hand with the dumbbell and
manually raise the wrist into full wrist flexion. Slowly allow the
wrist to move into passive wrist extension while executing an
eccentric contraction against gravity. The client can use the
same six-second backwards count to maximize the eccentric
contraction of the wrist flexors during the exercise. Switch arms
and do the same with the other wrist. Repeat for three sets of 10
repetitions each.

FIGURE 6A. ECCENTRIC WRIST FLEXION-FLEXOR GROUP

FIGURE 6B. ECCENTRIC WRIST FLEXION-FLEXOR GROUP
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RESISTED SUPINATION AND PRONATION (FIGURES 7A AND 7B)
Sit at a table and rest the exercising arm on the table. Using a

light dumbbell (e.g., 5 - 8 Ib), grip the dumbbell by grasping

the end of it with the hand of the exercising arm. Start with the
involved palm facing up by using the forearm muscles (pronators)
to slowly rotate the forearm holding the dumbbell until the palm

is facing down towards the floor (i.e., rotate 180 degrees or as far
as possible). Keep the elbow and upper arm as steady as possible
and do not allow the arm to slide back and forth on the table. Hold
the contraction for 1 - 2 s and slowly return to the starting position
to take advantage of the eccentric contraction of the pronators.
The exercise can also be started in pronation (palm facing down).
Simply reverse the motion by rotating the forearm to the up
position (i.e., supination). Slowly return the arm to the starting
position using an eccentric contraction of the supinator muscles.
Switch arms and do the same with the other wrist. Repeat for
three sets of 10 repetitions each.

FIGURE 7B. RESISTED SUPINATION AND PRONATION
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TABLE 1. TENDINOPATHY AND ITS IMPACT ON STRENGTH TRAINING (1,4,6)

STAGE IN PATHOLOGICAL
CONTINUUM

PAIN/DISCOMFORT FELT

Stage 0: Normal none

VISIBLE SIGNS

none

RECOMMENDED TREATMENT/
ACTIVITY

Strengthening muscles
surrounding the tendons
subject to injury

Acute pain and discomfort
centered around a specific
point on the tendon. Tendon
is still strong but painful
during active range of
motion. Warm to the touch.

Stage T: Initial tendinitis

Possible visible swelling

24 hours - 8 days: ice, rest,
stretching muscles that are
tight around the tendon

Chronic re-injury of original
tendinitis. Painful upon
active range of motion. Pain
may be felt both at the
point of the tendinitis and
distal to the area of original
injury. Often dysfunction of

Stage 2: Tendon disrepair

affected extremity is present.

Tendon enlarged; may be

visible. Easy to palpate tendon.

May be tender to palpate.

Eccentric exercises on affected

tendons, removal of stress on

the tendon, and strengthening

of surrounding muscles around
the affected tendon

Pain on palpation, chronic
degeneration of tendon,
and weak and painful upon
active range of motion.

Stage 3: Degenerative
tendinopathy

Tendon enlarged, and
dysfunction of involved
extremity; may affect

occupation and daily activities.

Eccentric exercises,
stretching of affected
tendon, and strengthening of
surrounding muscles to balance
load and stress over multiple
muscles and tendons

No pain on palpation,
weak and painless on active
range of motion.

Stage 4: Rupture

A lump may be present from
the rupture of the tendon.

Medical/surgical
professional for repair/
reattachment of tendon
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TABLE 2. SUMMARY OF EXERCISES FOR BOTH ACHILLES TENDINOPATHY AND COMMON EXTENSOR TENDINOPATHY

TENDON/MUSCLE EXERCISE RESISTANCE SETS REPS

Achilles tendon

Eccentric calf raise

(both feet) Bodyweight 3 10
Achilles tendon L .
Eccentric single calf raise .
G ) Bodyweight 3 10
Achilles tendon .
Resisted dorsiflexion Theraband/exercise band 3 10

(5-101b)

Achilles tendon Theraband/exercise band

Resisted inversion (5-10 Ib) 3 10

Common Eccentric extension Dumbbell (5 - 8 Ib) 3 10
extensor tendon

Common flexor tendon Eccentric flexion Dumbbell (5 - 8 Ib) 3 10

Supinator Forearm roll/supination Dumbbell (5 -10 Ib) 3 10

Pronator Forearm roll/pronation Dumbbell (5 - 10 Ib) 3 10
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HOW THE MEMBER
BOTTOM LINE

JOSH LEVE

explosion of fitness studios in the local area. He mentioned

Recently | was speaking to a family friend about the
that he was amazed to see so many opening and even

recounted his recent experience with one. Here is what happened...

While out grocery shopping, he noticed some clever advertising

in the window of a local fitness studio. He was interested because
he and his wife are involved with Pilates, yoga, and personal
training. He thought he would grab some information, check out
the space and determine if the studio was a good fit for what they
were looking for. However, it is when he walked in the door that
everything changed.

First, there was no one there to greet him. Not only that, the
owner was conducting a group class. My friend asked for some
information related to the studio to review (already feeling
weird about it because he was the one interrupting class). The
owner promptly replied, “We’re out, and need to make more
copies, sorry.”

“Ok, not a problem,” he said. “Is there anyone | could talk to—to
learn more about the studio?” The owner replied, “That would be
me and I’m in the middle of class—come back in 30 minutes.”

He walked out, and never came back.

Unfortunately, for small business owners, especially fitness
businesses, this is an all too common occurrence and can
ultimately affect a facility’s bottom line.

Trust me, | get it. | understand you’re strapped for time as a small
business owner, juggling all aspects of your business, including
training. However, in today’s competitive environment you must
switch your mindset to that of your customer. You must create an
experience so positive that a prospect wants to join. Remember,
many times the person who walked in your door might already be
apprehensive about working out. It is your job to make them feel
comfortable, you are the expert—take the guesswork out of the
hands of prospective clients.

EXPERIENCE IMPACTS YOUR

As a studio operator, let’s be honest, you love to train your clients,
but don’t let the most basic fundamental elements of business
get brushed aside. Your business is a reflection on you. And the
experience your prospects and your clients receive begins the
moment they walk in your door.

For example...

«  How are they greeted? With a welcoming smile or with
someone on their cell phone? Members (and/or clients)
are like teeth—ignore them, and they will go away; or take
good care of them, and they will stay forever. Okay, maybe
not necessarily forever, but you get the drift.

e |If they are a client or member are they greeted by name?
If not, they should be if possible. Recently, a friend of mine
had a medical test done and the nurse kept calling him
“buddy.” How difficult would it have been for her to look
on the chart and find out his real name? This all relates
back to the concept of creating a positive experience.

*«  What information is available for prospects? At the very
least you should have fliers with contact information,
details about your business, your classes, and your core
values. Business cards are great informational tools. But
are they available? One option to distribute business cards
is to staple them to your fliers.

* Do the little things. Send clients a birthday greeting—an
actual card via the US Postal Service—not email. It will be
a nice surprise and very well received by your client.

*  Sign-up sheets and specialty fliers for classes. It is all
about lead capture, so make sure you are set up properly
for them to sign up.

It is no wonder fitness studios are exploding in popularity across
the country—that personalized, you can feel at home here,
everybody knows your name approach is inviting and welcoming.
You feel more connected to your environment in this approach.
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At times, it is imperative that you take a look at your business
from the outside. Remember, your frontline staff is the lifeline of
your business. Keeping them motivated and engaged is crucial in
ensuring your business has a great first impression. So how do you
keep them happy?

1. This seems so simple, and yet easy to miss. When you hire
your frontline staff, it is important for them to understand
your business and culture, and want to be involved in
your forward growth. If they are not fitness people, it is
probably not a good fit.

2. Make sure to congratulate your employees when they
have done great job. It is the little things, such as wowing
a member, or stepping up to the plate when an instructor
needs assistance that shows they care. Make sure to let
them know you acknowledge this.

3. Too many times employees wind up making decisions
because they do not remember the proper protocol.
Going over the basics from time to time is not only going
to ensure your staff knows what to do, it is going to help
them be confident in their decision making.

4. Anything you have your staff do, make sure to follow suit
and do the same (lead by example).

By laying the groundwork for a strong community within your
facility’s staff, and developing this community with regularity, your
employees will have a greater impact on the lives of your members
and, therefore, a greater impact on your bottom line.

At the end of the day, remember one thing: it is all about the
member/client experience. Know what your competitors are doing
and then blow them out of the water by doing it better. Make your
members and prospects feel great and they will tell their friends.
It all starts from the moment they walk in your door. Provide your
clients with the best member experience and they will stay and
continue to pay.
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and older) experiences a fall (4). These falls often lead to

injury and possibly even preventable death. In 2012 and
2013 there were almost 60,000 deaths in the United States as a
result from a fall in older adults (4). Additionally, there are several
other negative short- and long-term effects which can result
from falling, such as disability, reduced quality of life, loss of
independence, increased healthcare costs, and fear of doing daily
activities. While a multidisciplinary approach to fall prevention
among the growing older adult population is ideal, the cost to
implement and sustain such a plan is prohibitive. Exercise, as a
single component of a fall prevention strategy, has been shown
to reduce the occurrence of falls in community-dwelling older
adults (7). Consequently, certified strength and conditioning
professionals have the opportunity to play an important role in
preventing and reducing the severity of falls among older adults
in the community. The purpose of this article is to review common
risk factors for falls, discuss practical means to assess risks, and
propose training strategies and other avenues aimed at reducing
the risk of falling in older adults.

E very year, one out of three older adults (65 years of age

RISK FACTORS FOR FALLS

Several factors have been identified, which heighten the risk

of falls among older adults. These factors can be divided into
non-modifiable and modifiable risks. Strength and conditioning
professionals should be aware of both risk factor types in order
to identify those at risk and to develop an effective approach for
addressing risks that can be altered through physical training.

While the list of non-modifiable and modifiable risk factors below
is not exhaustive, it should provide strength and conditioning
professionals with an awareness of several important factors that
may help in identifying and treating those at heightened risk.

NON-MODIFIABLE RISK FACTORS

Age: Risk for falls increases in older adults with advancing age (8).
Yet, this increased risk with age may be more related to a decline
in health and physical function rather than an increase in years (8).

Sex: According to a study in the United States, fall injuries among
older adults are greater in women than men (19). In contrast,
however, fall fatality rates appear to be greater for men than for
women (20). Furthermore, fall risk in those 85 years of age and
older has been found to be greater among men than women (8).
Consequently, when assessing fall risk based on sex, one must
consider the interaction between age and sex.

History of Falls: Older adults with a history of falls are at
heightened risk of falling again (1,5,16).

MODIFIABLE RISK FACTORS

Muscular Strength and Power: Muscular weakness, especially in
the lower extremities, is an important risk factor for falls among
older adults (14). While further research is warranted, reduced
muscular power appears to increase the risk of falling in older
adults (9,11).
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Balance: Research related to falls and balance demonstrates
the positive correlation between balance deficits and fall risk in
older adults (1).

Flexibility: Adequate flexibility or mobility in the lower extremities,
especially at the hip and ankle joints, is important for reducing fall
risk in older adults (6,12).

ASSESSMENT OF MODIFIABLE RISK FACTORS

All older adults should be assessed for fall risk either in
combination with or independent of other essential physical
and psychosocial assessments. Assessing non-modifiable risk
factors can be as simple as asking the client a few questions.
However, assessing modifiable risk factors requires more time
and involvement from both the client and the strength and
conditioning professional.

In most cases, there are several valid assessment tools for each
of the modifiable risk factors; however, for the purposes of this
article, only one or two for each will be described. Strength
and conditioning professionals should use good judgement and
caution with any assessment activity to ensure safety.

ASSESSING MUSCULAR STRENGTH

Strength should be measured, in particular, for the lower
extremities. The most common method for assessing muscular
strength is the one-repetition maximum (1IRM). However, for this
population, IRM measurement is not often feasible. If this is the
case, then the 5RM or the 30-s chair stand test may be used as
appropriate alternative measures (2,3).

BALANCE ASSESSMENT

Several balance assessment tools are available to the strength
and conditioning professional, such as the Berg Balance Scale
(BBS). The BBS is a 14-item balance measure and may be a viable
option because it is easy to administer and inexpensive (18). In

a recent study, research determined that the BBS was a valid
predictor of fall risk (17). As with any balance assessment, strength
and conditioning professionals should use caution and good
judgement to determine what individual clients can and cannot
do. They should also provide support and assistance during the
test, as needed, to prevent a client from falling.

FLEXIBILITY ASSESSMENT

Flexibility and mobility of the hip joint and the foot-ankle
complex should be assessed. There are various means to
assess flexibility including the sit-and-reach test (10). Fitness
professionals are encouraged to use methods they are
comfortable with to assess flexibility of their older clients to
help determine their risk of falling.

TRAINING STRATEGIES TO REDUCE FALL RISK
Training strategies to reduce the risk of falling among older adults
must be directly tailored to findings from an individual’s fall risk
assessment. Therefore, in reviewing the training recommendations
below, strength and conditioning professionals should use

the individual’s weaknesses and specific risks (based on their
assessment) to guide professional application. While a general
strength and conditioning program that includes a foundation

of aerobic, strength, and flexibility training is recommended, it is
essential to integrate training strategies that are specific to fall
prevention as well.

STRENGTH AND POWER TRAINING

Strength and conditioning professionals should focus on
strength and power training. Specifically, attention should be
paid to the muscles required for flexion and extension of the hip
and knee joints and plantar flexion and dorsiflexion of the ankle
joints (11,13,21,22).

BALANCE TRAINING

Both static and dynamic balance training should play an integral
role in exercise programming for fall prevention. Balance training
can be completed in isolation or integrated with strength and
power training. For example, depending on ability level and
comfort, heel raises can be performed in a single-leg stance,
narrow two-leg stance, wide two-leg stance, on a step, or on an
instability balance trainer.

FLEXIBILITY TRAINING

Increasing flexibility and mobility, primarily in the hips, knees,
and ankles, is essential for fall prevention. Both static and
dynamic flexibility training methods can be incorporated

into training programs for older adults. When designing a fall
prevention exercise program using the training modalities
described above, strength and conditioning professionals should
incorporate functional movements as much as possible. For
example, tasks similar to everyday life such as stepping over and
maneuvering around obstacles can be used to improve balance
and flexibility. Another example that may aid with strength

and balance development is to incorporate squatting to lift an
everyday object of a known weight (such as a one gallon water
container, roughly eight pounds) and placing it on a shelf at eye
level. Strength and conditioning professionals should be creative
and work with the older adults to determine trouble areas (e.g.,
fear of falling when reaching to pick up objects from the floor) to
help guide the programing.

INTERPROFESSIONAL COLLABORATION

Falls among older adults are a multifaceted public health concern;
therefore, professionals from a variety of disciplines should
work collaboratively to alleviate the issue. When necessary, fall
prevention strategies should involve strength and conditioning
professionals, primary care providers, physical therapists,
audiologists, optometrists, social workers, occupational
therapists, dietitians, and community health workers, among
other professionals. Strength and conditioning professionals
should reach out to other professionals to provide the most
comprehensive approach to reducing their clients’ risk of falling
if it is outside of their scope of practice.

Furthermore, strength and conditioning professionals should
embrace community efforts already in place by being actively
engaged in local fall prevention coalitions and networks. A list

of coalitions in the United States is provided by the National
Council on Aging (15). Active engagement with community efforts
through coalitions will not only enhance strength and conditioning
professionals’ ability to make a difference in the community, but
also expand their network with like-minded professionals, which
could result in the growth of their client pool. Interprofessional
collaboration may also be achieved through involvement with
evidence-based, community fall prevention programs. A list of the
aforementioned programs is provided by the National Council on
Aging (15). In addition, a compendium has been developed by the
Centers for Disease Control and Prevention (4).
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CONCLUSION

Falls among older adults are a serious public health concern.
Certified strength and conditioning professionals can play an
integral part in the effort to reduce falls, as well as the cascade
of associated problems after a fall, such as disability, reduced
quality of life, loss of independence, increased healthcare costs,
fear, and death. By utilizing muscular strength, balance, and
flexibility assessments, strength and conditioning professionals
can effectively design specific training programs for older adults.
Adhering to an individualized, well-designed exercise program can
be an effective strategy for reducing the risk of falling in

older adults.
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THE IMPORTANCE OF THE INITIAL INTERVIEW—
ESTABLISHING CREDIBILITY QUICKLY WITH A NEW
POTENTIAL CLIENT

ROBERT LINKUL, MS, CSCS,*D, NSCA-CPT,*D

he process of earning a new potential client’s business
Tstarts with the client making some kind of contact to inquire

about the personal trainer’s services. Typically, the personal
trainer will schedule a consultation and health appraisal with the
potential client to learn about their health history, goals, needs,
etc. Unfortunately, many trainers hurry through or skip right over
the initial interview process to jump right into assessments of
their new client. The initial interview is the starting point for the
client-trainer relationship and sets the tone for the emotional
connection and the development of trust and value for a long
lasting professional relationship (2).

According to the National Strength and Conditioning
Association’s Essentials of Personal Training textbook,

“during the initial interview, the personal trainer and client
assess compatibility, develop goals, and establish a client-trainer
agreement,” (1). In today’s fitness industry there is a great

deal of focus placed on assessing a client’s ability. So much that
the initial interview is often underutilized and in some cases, not
used at all. Developing a program and initiating a training program
with a client that has not had their health history and fitness
background disclosed to the personal trainer is a dangerous
situation for all parties involved.

INITIAL INTERVIEW

The initial interview is typically the first time the personal trainer
and client will meet in person. Although the initial interview

can be performed over the phone, it is recommended that it be
conducted in person to allow for more personal interaction. The
initial interview is the moment in which both parties will decide if
there is potential for a working relationship. This interaction sets
the bar for all communications and interactions moving forward,
therefore, setting the stage for the personal trainer and the client
to make great first impressions. To start, the personal trainer
should inquire about the client’s basic information (e.g., phone
number, email address, etc.) followed by four basic but, very
helpful, questions that may generate a great deal of information
from the client in a small amount of time.

1) “Does Anything Hurt?”

This is a great question to start with as the client typically
thinks of an injury that is causing them the most pain or
being the biggest burden at that time. A past or current injury
could be a reason that the client is seeking out the personal
trainer’s services. This information may help a personal
trainer understand which exercises to avoid. It can also be
beneficial to ask if they know of any movements or exercises
that specifically hurt when performed. Based on movements
that elicit pain, the personal trainer can make modifications
or refer to a physical therapist or qualified healthcare
professional when necessary. Trainers should remember to
refer a client to another health professional if they have an
injury beyond their scope.

2) “What Physical Limitations Do You Have?”

Though similar to the first question, this question addresses
other physical limitations that the client might have. These
may be injuries or weakness that may be forgotten because

it stems from an injury occurring a long time ago or because
the discomfort is no longer bothering them on a regular basis.
The personal trainer should work from head to toe asking
about each joint. For example, “how does your neck feel,”

“do your shoulders move well,” or “do you have any back
issues or discomfort?”

3) “What Surgeries Have You Had?”

Inquiring about a client’s past surgeries is another great
reminder for clients to recall any minor or major injuries they
have undergone. Clients may forget about surgeries that they
have had if they were minor or a long time ago, especially if
they are not still in pain from it. However, that information
may be of importance to the personal trainer.
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4) “What Medications, Vitamins, or Supplements Do

You Take?”

Many medications, vitamins, and supplements can have
various effects with exercise. It is vitally important to find out
exactly what the client is currently taking. Any medications
that send up a red flag (e.g., medications for blood pressure,
anti-depressants, etc.) should be followed by a release note
from the client’s doctor stating that they are allowed to
exercise while taking this medication. The same goes for
vitamins and other supplements, as some of these items may
have negative effects on elevated heart rates or other
physical reactions to exercise. Partnering and consulting

with a Registered Dietitian is a great way for a personal
trainer to determine if the vitamins and other supplements
that a client may be taking are safe. It is important for
personal trainers to understand that prescribing medication,
vitamins, supplements, and dietary strategies is outside their
scope of practice.

The purpose of these questions is to discover all of the physical
issues or limitations the client has without doing so in a
condescending way. It is the personal trainer’s job during the initial
interview to collect as much information about the client in order
to help them design, produce, and implement an appropriate
program design specific to their goals.

It is important for the personal trainer to keep the initial

interview “client-focused.” The personal trainer’s line of
questioning should be very inquisitive and prompt answers that
necessitate further explanation rather than “yes” or “no” answers.
The more details the personal trainer can get from the client, the
more successful they can be in determining the client’s program
design, motivational techniques, and goal setting strategies. Once
the personal trainer asks a question, they should remain quiet and
allow the client to answer in full without any interruptions. The
personal trainer should keep the conversation on track and

guide the line of inquisition by asking follow-up questions that
lead to more detailed answers and minimize personal stories

and tangents. Once this line of questioning is completed, the
personal trainer and client can turn their focus toward setting
appropriate goals.

Goal development is necessary for program design because it can
help keep the client focused during sessions and provide a way
to assess progress. When working with the general population,
common goals include losing body fat, gaining strength, and
enhancing performance.

The personal trainer should make sure their client’s goals follow
the “SMART” guidelines (specific, measurable, attainable, realistic,
and time-based). For example, when writing the goal of losing
body fat, the personal trainer could word it like this: “by training
a minimum of three times per week and eating an appropriately
healthy diet the client will lose 10 Ib over the next six weeks.”
These goals can be printed and posted on the wall in the gym
(with the client’s permission) or can be stored into the personal
trainer’s database for reference during future reassessments.

Many personal trainers call their agreement a contract. The term
“contract” can be a rather intimidating term to use with a new
client as it sounds binding, long-term, permanent, and inflexible.
Instead, the personal trainer could use a less definitive word
such as “agreement,” as it lends the feeling of two mutual parties
coming together over one common goal. This agreement should
outline the following items and terms of the agreement:

*  How many sessions the client is going to purchase

*  The price of each session or groups of sessions (as well as
how the transactions will occur)

* The total investment including the initial interview and any
other services purchased

*  An outline of scheduling and business guidelines (e.g.,
cancelation policy, rescheduling policy, facility policies,
etc.)

* Any legal terms that need to be highlighted (e.g., parties
involved, signatures, dates, injuries, etc.)

The initial interview is a component of basic business practices
that every personal trainer should do in order to operate a
successful and professional business. By performing an effective
initial interview, the personal trainer can begin to establish

rapport with their clients. It is also an opportunity to acquire all

of the information needed by the personal trainer to design and
implement an appropriate training program for the client that is
both safe and geared toward accomplishing their goals. Lastly, it is
crucially important to discuss, sign, and store legal documents for
how business will be conducted moving forward. It is the personal
trainer’s responsibility to conduct themselves like a professional by
performing these tasks.

1. Evetovich, TK, and Hinnerichs, KR. Client consultation and
health appraisal. In: Coburn, JW, and Malek, MH (Eds.) NSCA’s
Essentials of Personal Training (2nd ed.). Champaign, IL: Human
Kinetics; 147-151, 2012.

2. Linkul, R. Developing trust and value for personal trainers.
Performance Training Journal 12(1): 7-9, 2011.
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TRAINING CONSIDERATIONS FOR ROWING ATHLETES

JACK CARTER AND CHAT WILLIAMS, MS, CSCS,*D, CSPS, NSCA-CPT, *D, FNSCA

utdoor sports seem to be on the rise, and in particular,
O rowing seems to be gaining in popularity in recent years.

Rowing is a physically demanding sport that utilizes the
whole body to propel the boat through the water. Teamwork is of
the utmost importance when rowing. All rowers must be in sync in
order to maximize the efficiency in the water. In order to do this,
the athletes must work together effectively. In order to understand
the mechanics of rowing, the mechanics and steps of the stroke
must be learned. The stroke in rowing is broken up into four parts:
the catch, drive, finish, and recovery.

THE ROWING STROKE

The catch (Figure 1) begins with the athlete coiled forward on

the sliding seat with the knees fully flexed and the arms fully
outstretched. The catch concludes as the athlete drops the oar
vertically into the water. The drive begins with the legs forcefully
pushing into the foot restraints. The upper body does not change
position and keeps the same forward posture (Figure 2). The work
started by the legs is transferred through the core as the athlete
leans back, and concludes with the arms pulling the handle toward
the chest, or the blade through the water (Figure 3). The finish is
the transition between the drive and the recovery where the oar
blades must be removed from the water. During this phase, the
athlete’s hips and knees are in extension and leaned back. The
athlete pushes the oar handle down which removes the blade
from the water. As the oar blade exits the water, the blade is
feathered (moved from a vertical to a horizontal position) (Figures
4 and 5). The recovery (Figure 6) brings the athlete back to the

coiled position of the catch at the beginning of the stroke. As

the athlete slides forward, the feathered blade is returned to a
vertical position. When these steps are all performed properly and
smoothly, the boat should move through the water seamlessly.

Depending on the race length and number of practices, the
athlete could be put into this coiled or flexed position hundreds or
thousands of times. This places extra importance on performing
the movement properly even when stressed or fatigued. If the
athlete performs the movement in a dysfunctional manner, it
could lead to a higher risk of experiencing low-back pain or injury.
Research has indicated that low-back pain costs over 100 billion
dollars annually in the United States (2). Furthermore, 70 - 90% of
low-back pain subsides within 2 - 3 months, but can reoccur in 25
- 60% of people within the following 12 months (4).

LOW-BACK PAIN

Low-back pain is multifactorial and can be the root of many
underlying conditions. If the athlete has tight hips and a tight
upper back, then their body may sacrifice stability in the low back
in order to perform the desired movement. With the movement
and instability in the presence of load, degenerative changes

can occur in this area (1). Nadler et al. found that athletes with
low-back pain performed subpar on a 20-m shuttle test leading
to the thought that this condition can cause issues even if the
symptoms are not apparent immediately after the exercise session
(5). Strength and conditioning professionals have their hands full
with the rowing athlete in this case. A strength and conditioning
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professional should find a way to design a workout that challenges
the athlete safely, while also progressing them closer to reaching
their goal.

WARM-UPS

One way to help the strength and conditioning program to be
successful is through a quality warm-up prior to each workout
session. Tables 1 and 2 show a basic warm-up for a beginner
rowing athlete that consists of self-myofascial release, stretching,
and active warm-up exercises. This warm-up routine primes and
prepares the body for the rigors of the subsequent workout.

TRAINING PROGRAM FOR ROWERS

Tables 3 and 4 provide a sample resistance training program
for the rowing athlete. These workouts utilize big multi-joint
movements with an emphasis on quality movement and
kinesthetic awareness.

Conditioning is also an important aspect that should be addressed
in the program. Conditioning is a measure of how well an athlete is
able to meet the energy production demands of their sport (3). A
typical rowing race is 500 m, which usually takes an eight-person
team 1:50 - 2:30 min to complete. The energy system requirement
for rowers is geared more towards the anaerobic energy system.
One of the limiting factors in rowing is starting power, hence the
focus on anaerobic power. If an error occurs at the start of the
race, it can be very difficult to make up the time in a 500-m race.

By having specific conditioning training in the program, the
rowing athlete can develop the energy system that they will use
in competition. Table 5 consists of exercises that are specific

for a conditioning workout that can be used in tandem with the
resistance exercise workouts.

CONCLUSION

Rowing is a physically demanding sport that requires its
own unique training parameters to maximize performance.
Strength and conditioning professionals should fully
understand the components of the rowing stroke before
working with rowing athletes. It is recommended that
strength and conditioning professionals train their rowers
with a targeted warm-up routine, specific resistance
training exercises, and supplemental conditioning training
to help reduce injury risk and optimize performance.
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TRAINING CONSIDERATIONS FOR ROWING ATHLETES

THE CATCH (FIGURE 1)

In the catch, the athlete sits with the knees bent, shoulders in front
of the hips, and the arms outstretched fully. This position also gets
the athlete ready for the next phase, the drive.

FIGURE 3. THE DRIVE - FINISH

THE FINISH (FIGURES 4 AND 5)

The finish is the beginning of the recovery. While recoiling into
the flexed position, the athlete should feather the blade out of
the water. As the handle of the oar passes the knees, it is squared
FIGURE 1. THE CATCH back up and ready to enter the water.

THE DRIVE (FIGURES 2 AND 3)

The drive begins with the legs forcefully pressing into the foot
restraints. The upper body will maintain the forward lean until the
hands go past the knees. The force produced by the legs will be
transferred via the backward lean and finally the pulling of the
handle toward the chest to complete the drive.

FIGURE 4. THE FINISH - START

FIGURE 2. THE DRIVE - START

FIGURE 5. THE FINISH - FINISH
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THE RECOVERY (FIGURE 6) KETTLEBELL DEADLIFT (FIGURES 8 AND 9)

The recovery occurs when the athlete returns to the starting The kettlebell deadlift is a great hip dominant exercise. The athlete
position of the catch and as the squared blade returns to the should start with the kettlebell handles even with the heels. The
water. athlete should grip the handle tight and keep the spine (including

the neck) in a neutral position. Keep the weight in the heels
while standing up by extending the hips. The athlete should keep
the ears, shoulders, and hips in line. Return the kettlebell to the
starting position.

FIGURE 6. THE RECOVERY

GOBLET SQUAT (FIGURE 7)
Goblet squats begin with the kettlebell held up in front of the

che;t and the fget shoulder-width apart. Begin the Qescent by FIGURE 8. KETTLEBELL DEADLIFT - START
flexing at the hips and knees. Extend through the hips and knees
to return to a standing position.

FIGURE 7. GOBLET SQUAT FIGURE 9. KETTLEBELL DEADLIFT - FINISH

PTQ 2.4 | NSCA.COM 39



TRAINING CONSIDERATIONS FOR ROWING ATHLETES

TALL KNEELING PALLOF PRESS (FIGURES 10 AND 11)

The tall kneeling Pallof press is an anti-rotation exercise. The
athlete should keep the knees, shoulders, and ears in line. The
athlete should press the band out in a manner similar to a chest
press. The athlete should stay tall and resist the rotational torque
placed on the body.

FIGURE 11. TALL KNEELING PALLOF PRESS - FINISH

HALF GET-UP (FIGURES 12 - 15)

Start with the kettlebell straight over the shoulder with the arm
extended fully. Extend the opposite arm out 45 degrees from the
body and press it into the ground (Figure 12). Drive through the
foot of the flexed knee and rotate up to the elbow to start the
half get-up (Figure 13). The athlete should keep the chest high,
the core tight, and the shoulder under the kettlebell. Keeping the
eyes on the kettlebell will help keep the neck in proper position
during the exercise. The athlete should extend the supporting
arm and find the ground with their hand while continuing to
keep the chest high and eyes on the kettlebell (Figure 14). The
final part of the half get-up is to extend the hips up off the ground
(Figure 15). Reverse the order back to the beginning to complete
one repetition.

FIGURE 13. HALF GET-UP
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FIGURE 14. HALF GET-UP FIGURE 15. HALF GET-UP

TABLE 1. SAMPLE FOAM ROLLING ROUTINE FOR SELF-MYOFASCIAL RELEASE

AREA DURATION NOTES
20-120s Roll the soleus and gastrocnemius; internally and externally
Calves
each leg rotate the leg to get all aspects of the lower leg.
Thighs 30 s each The four quadrants are the hamstrings, outer thigh,
o quadrant hip flexors/front of the leg, and adductors.
. 20-12 . . .
Hips/Glutes :ach |§gs To get deeper into the hip, externally rotate the hip.

When foam rolling the upper back, giving the torso a big hug will help to pull the
scapulae out of the way. A mobilization technique that can be helpful is to lie with
the roller right below the scapulae and drop the hips to the floor. With fingers

Back 20-12 . .

Upper Bac 2 Vs laced behind the head, try to touch the head to the ground. This helps

get the extension back in the thoracic region. Do a few repetitions then rotate
the foam roller 45 degrees, this helps get the rotation back in the thoracic spine.

Lats 20-30s Lie with the foam roller positioned right under the back of the armpit.

each side Roll down to the bottom lateral border of each scapula.
Feet 60 s each Use a handball or tennis ball to roll out the bottoms of the feet.
foot As with the foam roller, find and concentrate on the tender spots.
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TABLE 2. SAMPLE STRETCHING AND ACTIVE WARM-UP

EXERCISE VOLUME NOTES

World’s Greatest Start in a push-up position with the right leg to the outside of the right hand. Squeeze

. . 1x 5 each the glutes and push the chest toward the ground. Keep the neck neutral. To add in the
with Thoracic . . . -
Soine Mobilit side thoracic spine mobilization, rotate the left arm up and around. Keep the neck neutral

P y and eyes on the left hand. Do five repetitions then switch to the other side.

) 2x1 h -

Bird Dogs X S%Eac Hold the extended position for an exhale of 2 s.
Walking High 2 % 20 vards With each step, extend the ankle of the supporting leg

Knee Pulls b4 as the opposite knee is pulled up to the torso.
ALY NS Use a line on the field or floor. Jump over and back as many times as possible
(Forward and 2x15s . . . .

in the given amount of time. Try to keep the center of mass over the line.

Backward)

Medicine Ball Sagittal plane: hold the medicine ball out in front and squat as deep as possible with

2 x 3 each good form. Frontal plane: widen the feet and sit with the hips towards the heel of the right

3-Direction Squat Lo
irection squats foot. Perform for full range then return to the start and repeat movement on the opposite side.

Walking Hip Grab the left ankle with the left hand by flexing the knee. With a tall spine, flex at the hips so the

Flexor Stretches 2 x 20 yards head moves forward and a stretch is felt on the left side and hamstring/glute activation on the
with a Reach right side. Come back up to standing, take three steps and repeat with the opposite leg.
Ankle Jumps 2% 15s Use a line on the field or floor. Jump side to side as many times as possible

(Side to Side) for the given time. Try to keep the center of mass over the line.

TABLE 3. SAMPLE WORKOUT—RESISTANCE TRAINING DAY 1

EXERCISE SETS X REPS

Goblet Squats 3x8
Lat Stretches 3 x 5 breaths each side
T-Bar Rows 3x10
Incline Dumbbell Presses 3x8
Deep Squats with Single-Arm Overhead Reach 3 x 3 each side
Sled Pushes 3 x 20 yards
Medicine Ball Slams 3x10
Push-Ups 3x8
3 x 10 breaths
Stability Ball Bridges (more challenging progression:

3 x 10 roll-outs on stability ball)
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TABLE 4. SAMPLE WORKOUT—RESISTANCE TRAINING DAY 2

EXERCISE SETS X REPS

Kettlebell Deadlifts

3x8

Half Get-Ups

3 x 3 each side

Single-Arm Dumbbell Rows

3 x 10 each side

Farmer’s Walks

3 x 40 yards

Step Back Lunges with Reach

3 x5 eachleg

Single-Arm Landmine Presses

3 x 8 each arm

Closed Grip Pulldowns

3x10

Tall Kneeling Pallof Presses

3 x 10 each side

TABLE 5. SAMPLE CONDITIONING WORKOUT

EXERCISE

ENERGY SYSTEM
EMPHASIS

RECOVERY

1 min or heart rate

Stationary Bike 3 0.2 mi Less than 35 s below 130 Anaerobic
Rowing Er 3 500 m Less than 70 s Ui € R (S Anaerobic
2= below 130
Rowing Erg 1 2,000 m 8 -9 min N/A Aerobic capacity
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A PERSONAL PERSPECTIVE

RYAN CARVER, CSCS

goals, whether it is to lose weight, build muscle, improve

balance, etc. It is the job of the personal trainer to help their
clients reach that goal in a safe and effective manner. However,
personal trainers can sometimes lose sight of the big picture of a
client’s life and have tunnel vision on specific training aspects that
may not matter.

E very client that comes in the door has their own specific

When | first started as a personal trainer almost 10 years ago,

my boss taught me a valuable skill in keeping clients happy and
coming back for years. At the time, | listened but | did not realize
the pricelessness of the advice until after | started talking to
others in the industry. He had been in business for more than 15
years and was still training many of the clients he started with. To
this day, | try to heed his advice by asking two simple questions
each session with each client: “how are you feeling?” and “what
do you feel you need most today?”

HOW ARE YOU FEELING?

This question is more than simple chitchat. You want to get an
update of their overall wellbeing (e.g., physically, emotionally,
mentally, etc.). This happens by sincerely listening to what they
have to say. As Stephen Covey says in his book, The 7 Habits
of Highly Successful People, “seek first to understand, then to
be understood,” (2). If the client does not respond specifically,
the personal trainer should follow-up with additional questions
pertaining to previous injuries, how much sleep they have been
getting recently, or other questions that make it personal.

The purpose of asking this question is to get a quick gauge of
their state of body and mind before jumping into the workout. It
is very common for personal trainers to get started with a session
and after several minutes, they notice that something is off with
the client that day. At this point, the personal trainer asks the
important question: “How are you feeling?” or “I notice something
seems off. What’s going on?” If the personal trainer simply asked
the question at the beginning of the session, they would likely

not have to change plans midsession and the training session
would have a better chance for greater flow and consistency.

For example, | recently asked a client the “how are you feeling”
question and found out they had done a monster hike the day
before and were suffering from delayed onset muscle soreness
(DOMS) in their legs. This meant that the original plan of going for
a personal record on squats was out the window, and the session
was adapted to their needs.

WHAT DO YOU FEEL LIKE YOU NEED MOST TODAY?
When | was right out of college, | would write very specific
programs for all my clients. Very quickly, | found myself frustrated.
For some reason, my clients were not adhering to the program or
would come into a session and not be on their “A” game. Finally, |
realized that it is fine to have goals | want the client to accomplish
in a given workout or week, but | needed to be more flexible in
specific prescription. This flexible approach along with asking this
guestion has proved to be a great strategy for dealing with clients.
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It is fair to say that individual clients know their bodies better
than the personal trainer does. If they tell the personal trainer
what is going on with them and what they need, it can save a lot
of time and effort, and may help in allowing the client to achieve
their goals. Without asking this question, the personal trainer

has to rely solely on guesswork or how the client is moving in a
session. However, this input from the client should not dictate the
programming but rather help the trainer better plan around the
client’s wellbeing and current state (physical and emotional).

This question does come with two caveats. First, the personal
trainer must be prepared with a solid, yet flexible, workout before
asking the question. If the personal trainer is not willing to change
the workout plans, they should not bother asking. A great follow-
up statement | use right after asking the questions is: “I have a
couple different ideas, but | wanted to get your input first.” For
example, | recently used this follow-up with a client giving him
three different options. He picked two of them that he wanted to
do that session, and the third option he chose to do in the next
session. Overall, he got what he wanted while sticking to the
program and staying on target for reaching his goals.

Second, there will always be those clients who do not want to
push themselves and want to take the easy way out. Although it

is tempting, personal trainers should not ignore asking either of
these questions to these particular clients. In this situation, the
personal trainer has a couple of options: they can talk about the
client’s goals and discuss whether their “needs” at the moment are
going to help with those goals, or the personal trainer could try to
adapt their training session in a different way than normal while
still adhering to the training strategy.

As an example, | have a client who is always stressed and always
asks for something easy each session to help cope with the stress.
For a while we did yoga, foam rolling, etc. but she was not working
towards her goal of building strength and stamina. The next

time she told me this, | switched it up. Instead of doing weights
(original goal) or yoga/mobilization training (usual result), | had
her do some bodyweight/lighter weight compound movements,
really focusing on range of motion. She found that she loved

this compromise. Additionally, she achieved all her goals for the
session, felt less stressed, and worked towards her long-term goal
of increased strength and stamina.

WHY THIS WORKS

First and foremost the personal trainer must recognize that

the client is the boss and the personal trainer is their employee.
The client is ultimately in charge and they have the power to
“fire” the personal trainer at any time. If the personal trainer
keeps their boss happy with their work, they are more likely

to stay “employed.”

Second, by asking these questions, the personal trainer gives their
client an active role in their workout, their goals, and the process
as a whole. In other words, the personal trainer makes it about the
client. Deci and Ryan call this autonomy in their self-determination
theory (3). Autonomy, in this case, essentially means that the
client believes that they have the power of decision-making. This
autonomy may reduce the dread of the workout, complaining,
resting as much as they can get away with, or even the view that
the personal trainer is the enemy. If the client has autonomy, they

are more likely to have better attitudes and push themselves
harder with less coercion on the part of the personal trainer (3).
Bandura in his self-efficacy theory said, “Among the mechanisms
of personal agency, none is more central or pervasive than
people’s beliefs in their capability to exercise some measure of
control over their own functioning and over environmental events,
(1). Therefore, it is very important for personal trainers to give
their clients the opportunity to make some decisions about their
training sessions so they can be a more active participant both
mentally and physically.

CONCLUSION

It is important for personal trainers to remember why the client
hired them in the first place. It was probably to get help in
reaching some sort of physical goal. When a personal trainer asks
the client what they need and the personal trainer delivers, they
have just given them the exact results for which they have agreed
upon and paid. If the clients are always getting exactly what

they want and need, the personal trainer has a better chance of
retaining them as clients for a long time.

REFERENCES
1. Bandura, A. Social cognitive theory: An agentic perspective.
Annual Review of Psychology 52:1-16, 2001.

2. Covey, SR. The 7 Habits of Highly Effective People. Free Press,
2004.

3. Deci, EL, and Ryan, R. 2011. Self-determination theory. In: Van
Lange, PAM, Kruglanski, AW, and Higgins, ET (Eds.), Handbook of
Theories of Social Psychology: Collection: Volumes 1and 2. SAGE
Publications; 416-433.

”

ABOUT THE AUTHOR

Ryan Carver is a fitness coach and independent personal trainer.
He was a collegiate athlete and spent one season in the American
Ultimate Disc League (AUDL). He received his Bachelor’s degree
in Exercise Science with a minor in Nutrition from the University
of Utah. He is a Certified Strength and Conditioning Specialist®
(CSCS*®) and a Functional Aging Specialist through the Functional
Aging Institute (FAI). Carver is the founder of Leverage Fitness
Solutions, which helps corporations and individuals achieve a
healthy and sustainable lifestyle.

PTQ 2.4 | NSCA.COM 45



FEATURE ARTICLE

PERSONAL TRAINING FOR THE SEDENTARY
OFFICE WORKER

RYAN MCCLURE, CSCS, NSCA-CPT, AND BRYAN JACKSON, MS, CSCS, NSCA-CPT, USAW

they were not meeting all of the current federal physical
activity guidelines (19). It is well documented that
a sedentary lifestyle, like that of a typical office worker, can
contribute to a number of negative health consequences such
as cardiovascular disease and low back pain (5,15). There is not
substantial proof that a sedentary lifestyle by itself causes low
back pain; however, there is research that shows that a high
percentage of sedentary office workers suffer from low back pain.
The personal trainer can play an important role in preventing some
of these negative effects by being aware of health concerns and
taking systematic action to prevent them from occurring.

LOWERING THE RISK OF CARDIOVASCULAR DISEASE
The Centers for Disease Control and Prevention (CDC) reported
that cardiovascular disease was the number one killer of
Americans in 2010, and preliminary data points to this still being
the case currently (13). Despite the evidence linking regular
physical activity to various degrees of cardiovascular health, a
majority of adults in the United States remain sedentary and less
than one-third meet the minimal recommendations for activity
outlined by the CDC, American College of Sports Medicine
(ACSM), and American Heart Association (AHA) (14,17,22,23). In
addition, excessive sitting has been associated with the risk for
chronic disease and premature death even after controlling for
time spent in leisure exercise or moderate to vigorous physical
activity (12). Personal trainers are likely to work with individuals
that are not only sedentary in their recreational time, but also sit

M ost people in the United States reported in 2014 that

for a majority of their working day. Due to this, personal trainers
should work to develop comprehensive programs for clients that
not only focus on areas that can be addressed during training
sessions but also help with strategies that clients can incorporate
into their daily routines.

Prevention of cardiovascular disease should be a primary concern
of personal trainers when working with sedentary clients like
those who hold office jobs. There are numerous factors that may
contribute to cardiovascular disease, such as smoking, genetics,
obesity, or a combination of other factors. Even though a personal
trainer cannot control for all factors associated with cardiovascular
disease, they can potentially limit some of the risk factors by
encouraging better lifestyle choices like smoking cessation, weight
management, and increased activity levels in daily life and during
exercise sessions. Many people are educated about the research
linking inactivity to cardiovascular disease, but they may not be
motivated to make changes or become properly educated on
strategies to increase activity—this is where the personal trainer
can make a positive impact.

Personal trainers should take the opportunity during discussions
with their clients to offer suggestions on ways to move more
during their work day and during their free time away from work.
Table 1 offers some ideas that clients can use at work to increase
their activity levels. It is critical to understand that what happens
during the approximate 16 hours of daytime is equally if not more
important than what happens in an hour long training session a

46 PTQ 2.4 | NSCA.COM



few times per week. Personal trainers should take advantage of
every opportunity to educate their clients on lifestyle choices that
can benefit their cardiovascular health.

Two mainstream options for improving cardiovascular fitness

are continuous endurance exercise and high-intensity interval
training (HIIT). Continuous endurance exercise may be defined

as 20 min or longer of cardiovascular activity at a steady-state
level of intensity. HIIT may be defined as the combination of
high-intensity intervals ranging from less than 10 s to several
minutes interspersed with low-intensity recovery periods of equal
time or longer. Both options are an effective means of improving
cardiorespiratory fitness, although in some studies HIIT training
has been shown to be more effective (8,24).

When deciding whether or not to incorporate HIIT into personal
training sessions, several factors must be analyzed. When working
with a population like sedentary office workers, personal trainers
should understand that these people might have a limited amount
of time that they can devote to exercise. Because of this time
limitation and the potential physiological benefits, HIIT training
may be more effective for busy populations. Table 2 provides a
sample of a weekly workout program that can be completed in 30
min per session. However, HIIT protocols could be dangerous for
people who are not fit and able to handle the program intensities.
Overtraining and injuries are possible when a program is not
individualized and when a client is not progressed properly.
Personal trainers should understand their individual clients and
ensure that their programs fit their current needs and level of
fitness, while progressing safely to new levels of fitness. It should
also be noted that “high intensity” is a relative term to every
individual’s fitness level. When performing HIIT, the personal
trainer should have their client perform high-intensity intervals
that are at an appropriate high intensity for that specific client.

Because benefits have been shown for both steady-state
endurance training and HIIT, it may be appropriate to incorporate
both of the methods into a client’s overall training regimen.
However, clients typically do not want to perform steady-state
cardiovascular activity with a personal trainer when they are
paying the trainer to aid and monitor other more complicated
aspects of their routine. Steady-state cardiovascular training has
a place in the exercise program of office workers, although in
some cases it may be best utilized outside of the personal training
session. Personal trainers can use their influence and training
knowledge to motivate and educate their clients to perform
consistent, steady-state cardiovascular exercise on their own
time. It is important to note that a good training program alters
intensity, volume, and frequency of training in a periodization plan
to meet the goals of specific clients properly. This is another good
reason for a personal trainer to encourage both HIIT and steady-
state aerobic exercise.

If a client has already developed cardiovascular disease, then

a personal trainer should take extra caution in the evaluation
process and in program design. A client with cardiovascular
disease or symptoms of cardiovascular disease should always be
cleared by a medical professional before exercising. In these cases,
HIIT may be inappropriate and unsafe. The above guidelines are
only general guidelines, and a personal trainer should never

assume that all of these recommendations and training systems
are effective and safe for all of their clients.

LOWERING THE INCIDENCE OF LOW BACK PAIN
Much like cardiovascular disease, low back pain (LBP) is an
extensive health concern in the United States with 70 - 85%

of adults suffering from LBP at some point in their lives and

an approximate 15% - 45% of people suffering from LBP every
year (2). One large group with high odds of developing LBP

is sedentary office workers; in fact, LBP was reported by 34%

of office workers in a 2008 study by Janwantankul et al. (9).
Additionally, office workers who use computers extensively and
sit the majority of the time at work with awkward postures, such
as a forward-bent trunk position, have an increased potential

of developing LBP (11,16,21). LBP can result in missed days at
work, reduced ability to perform routine daily activities, and high
medical expenses (1,10,18).

To help prevent the onset of LBP, personal trainers can

be proactive with their training of office workers by using
preventative exercises during training sessions and encouraging
lifestyle changes like weight loss, increased physical activity,
smoking cessation, and posture improvement while sitting
(11,20,21). The goal is to prevent individuals from ever reaching
the level of moderate to severe LBP by properly training and
educating them. If an individual already suffers from LBP, a
personal trainer may be able to reduce the effects. However, it
is very important to remember that all cases of LBP should first
be analyzed and treated by medical professionals followed by a
referral to a personal trainer.

The focus of the next section will be the prevention of LBP
through lifestyle change and proactive core training. The
educational and training program suggestions below are general
points that may be used as a guideline for trainers but do not
apply in every situation because of the complexity of lower back
issues and the various differences in strength, flexibility, body
type, previous injuries, age, ability levels, and numerous other
factors of individual clients.

PREVENTION THROUGH LIFESTYLE CHANGE

AND TRAINING

One of the priorities of a trainer working with a sedentary office
worker should be to educate the client on the importance of their
posture while at work and during times of prolonged sitting, as
well as the benefit to adjusting posture frequently. LBP in office
workers can stem from sustained spinal flexion, among other
causes, where the worker rolls the shoulders forward and rounds
the back (7,11). A recent study showed a negative effect on lumbar
disks, specifically disk height which may correlate with LBP, after
prolonged sitting without intermittent breaks (4). A trainer can
help with this by showing their clients pictures of different sitting
postures and by having their clients practice them while resting
during training sessions. Trainers can also express the benefit of
changing position or posture every 15 min or so (4). See Figures 1
and 2 for an example of different desk sitting postures. The client
must understand that it is not only the training sessions that are
important in preventing or reducing LBP but also consistent ideal
postures in daily life and potentially many other controllable and
uncontrollable factors. However, ideal postures in sitting, standing,
and other activities may depend on the individual’s anatomy and
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injury history.

Another area that trainers can potentially make a difference
outside of the training session is by encouraging their clients to
move more during the work day. This is important considering that
cardiovascular disease and LBP may be linked to disuse syndrome,
or too much sitting (3). There does not appear to be clear proof in
scientific research that moving more can reduce or prevent LBP,
but many medical professionals recommend that their patients
engage in more movement throughout the day to reduce LBP.
Regardless of whether or not moving more at work decreases

or helps prevent LBP, more movement is beneficial because of

the positive impact it has on weight loss or maintenance and
cardiovascular health (6).

Personal trainers can assist their clients in training the core
muscles to withstand everyday activities such as sitting for
prolonged periods. Because the office worker typically sits
for most of the day using different postures, the core should
be trained to withstand that rigor. Therefore, it may be more
important to train the core for endurance rather than strength
or power in this population. This necessitates higher repetitions
with short rest periods or isometric holds for long periods of
time with short rest periods. However, it is important to
discontinue a core exercise when an individual begins using
improper technique because of fatigue. This may help prevent
injury and allow the client to continue to use good posture
throughout the exercise session.

When working the core muscles for posture improvement in

the office, it may be ideal to focus on “open” core exercises

with isometric components because these exercises promote a
neutral back rather than a flexed, rounded back that is common in
“closed” core exercises. Examples of open core exercises include
variations of planks, some stability ball exercises (Figures 3 and
4), and numerous isometric holds or movements that involve
multiple muscle groups (Figures 5 and 6). Examples of closed core
exercises that do not promote a neutral back and good posture
include sit-ups and crunches. It should be mentioned that there

is no longitudinal research comparing the effects of open versus
closed core exercises on sitting posture or low back pain.

The posterior chain (i.e., the back side of the body) is another area
that should be adequately trained to improve posture and may
potentially prevent the onset of LBP. Upper body pull exercises
and farmer’s walks are good exercises to use for replicating the
shoulders being pulled back while a worker sits at their desk
(Figures 7 - 9). A good rule of thumb for training office workers
is to incorporate more upper body pull exercises than upper body
push exercises during training sessions. Proper resistance training
exercises also promote good posture when done correctly, so it is
important for personal trainers to encourage proper technique by
instructing their clients to keep a neutral back in most instances
(e.g., barbell squat, shoulder press). The back should never be
rounded during most exercises and the shoulders should not
round forward during most resistance training exercises.

Low back issues can stem from various sources that may be out
of the personal trainer’s area of expertise and scope of practice.
When personal trainers have clients who have already developed
LBP, personal trainers should personalize training programs

to meet the specific needs of their individual clients based on
the guidelines provided by medical professionals. The above
recommendations are general steps that may be taken to help
prevent or reduce LBP and are certainly not all-inclusive, nor
should they be incorporated in every situation. Many other factors
have been studied as possible causes of LBP, but are outside the
scope of this article. There is ample research available on the
topic of LBP that can be studied in a personal trainer’s attempt
to provide safe, effective, and specific programming for their
individual client’s unique situations.

CONCLUSION

No training program can completely eliminate the risk of
cardiovascular disease or LBP, but some steps can be taken to
decrease the likelihood of being afflicted by either. Personal
trainers can use their influence to encourage their clients to
make better lifestyle choices like moving more at work and
during free time away from work. Steady-state aerobic exercise
and HIIT are effective in improving cardiorespiratory fitness and
can be dually incorporated into a client’s overall training program.
Personal trainers should work with their clients to figure out ideal
postures and encourage them to use these postures throughout
the day at work, keeping in mind that changing postures may
be important for preventing LBP during prolonged sitting. The
core musculature can be trained in an “open core” fashion using
endurance principles to mimic the sitting positions that require
active muscular contractions. Strengthening the posterior chain
is also important in maintaining good posture and potentially
preventing LBP. As with all training programs, trainers should
consider clients on an individualized basis while using proper
progression to keep clients safe. Anyone with a current disease
or signs and symptoms of a disease should first be cleared by
an appropriate medical professional before

starting with a personal trainer.
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FIGURE 1. LESS OPTIMAL SITTING POSTURE FIGURE 2. MORE OPTIMAL SITTING POSTURE

FIGURE 3. STABILITY BALL PLANK FIGURE 4. STABILITY BALL PLANK ROLL-OUT

FIGURE 5. WALL SIT FIGURE 6. OVERHEAD LUNGE
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FIGURE 7. BAND ROW FIGURE 8. FARMER’S WALK FIGURE 9. FARMER’S WALK (UP THE STAIRS)

TABLE 1. WAYS TO INCREASE MOVEMENT AT WORK

Walk to co-worker’s office/desk rather than discussing business through email

Take several bathroom breaks or walks to the water fountain

Spend more than half of lunch break standing or walking

Ask co-workers to have meetings “on the move”

Take the stairs rather than the elevator

Stand while working whenever possible

Take the long way back to the office/desk

Park farther away from the entrance to the building

Stand up frequently throughout the day

Make a challenging but realistic goal to reach a certain number of steps every day at work
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TABLE 2. SAMPLE 30-MIN WEEKLY WORKOUT PROGRAM

DAY EXERCISE SETS X REPS
Monday Band horizontal rows 3x10
Dumbbell bench presses 3x10

Medicine ball overhead lunges

3 x10 each leg

Forearm planks

3x30s

Dumbbell single-arm rows

3 x 10 each arm

Kettlebell Romanian deadlifts

3 x10 each leg

Stability ball knee drives

3 x10 each leg

Stationary bicycle sprints

10 x 15 s (hard) or 10 x 30 s (easy)

Wednesday Dumbbell reverse flies 4 x10
Push-ups 4 x 15
Wall sits 4 x1min
Stability ball roll-outs 4 x10
Seated machine rows 4 x10
Dumbbell farmer’s walks (up the stairs) 4 x 50 steps

Renegade rows

4 x 10 each arm

50-yard sprints

10 x 50 yards with slow walk back to recover

Friday Singe-arm cable rows 3 x 10 each arm
Dumbbell squat presses 3x10
Hamstring curls machine 3x10
Forearm planks 3x45s
Suspension trainer or bar inverted row 3x10

Dumbbell lunges

3x10 each leg

Push-up plank sideways crawls

3 x 20 yards down and back

Rowing ergometer sprints

5x 30 s (hard) or 5 x 1 min (easy)
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COMMUNICATION—INTERVIEWS FROM EXPERTS IN
PERSONAL TRAINING

CARMINE GRIECO, PHD, CSCS

are necessary for the profession of personal training,

success really boils down to just one thing: the ability to
effectively communicate. Everything hinges upon this critical
skill. Communication is a “skill” because, just like motor skills,
communication is something that is learned and is trainable.

D espite the myriad complex skills and knowledge that

It may seem like an oversimplification to suggest that personal
training success is dependent upon something as seemingly
simple as communication. The word “communication” however,
actually reflects a dizzying diversity of discreet skills. For example,
nonverbal cues such as posture, body positioning, clothing,

and facial expressions are powerfully important elements of
communication. Willis and Todorov found that judgements of
facial expressions are registered in as little as 100 milliseconds (1).

Realistically, personal trainers are not providing any information to
their clients that they could not get elsewhere at a much cheaper
rate and in a more convenient format. Why, then, is personal
training a viable profession? It is the ability of a personal trainer
to engage, motivate, and sometimes even entertain their client.

In short, this is communication. For some personal trainers, this
ability comes naturally, for others this is a process of learning and
practicing the many skills that make up effective communication.

In this article, three outstanding fitness professionals share their
thoughts and experiences on the importance of communication.

The expert panel includes:

* Lindsay Vastola (LV) is the editor of Personal Fitness
Professional magazine and is the owner of Body Project
Fitness and Lifestyle in Robbinsville, NJ.

. Heather Nutting (HN), NSCA-CPT, is the Group Exercise
Director at Saco Sport and Fitness in Saco, ME.

*  Shirley Archer (SA), NSCA-CPT, is the author of Fitness 9
to 5: Easy Exercises for the Working Week and a personal
trainer in Los Angeles, CA.

HN: “Communication skills have been crucial to my success. |

have been told time and again by clients that they chose me after
having watched me training other people. The reason was because
they felt | was really paying attention to my other clients. Now
that sounds almost absurd, right? Who else would | be paying
attention to? Well, a fitness facility is a busy place with lots of
people and distractions; it can be easy for trainers to lose their
focus. If my client is working on the floor, | get on the floor. If they
are seated on some equipment, | might get down on one knee. My
eyes are on them. | communicate in every way possible that | am
there for them.

Whether you are training an individual or a group, your
communication skills are key to how you deliver your information
and how you connect (or do not connect) with a client. You are
always communicating, whether you mean to or not. The question
is, what is it you are communicating? Are you drawing them in or
pushing them away? Imagine you are having a horrendous day and
someone cuts you off as you are pulling into the fitness center,

S0 you blare your horn and scream a few choice words out to the
offender. Then 10 min later you sit down with your first client of
the day and realize you are face to face with the same person
from the parking lot. What have you communicated to that
person? Will this client be open to a connection now? Clients
need to feel comfortable with the person they work with, and

in this case, you might not get a second chance to leave a good
impression. My advice is to remember that you are always
communicating something.

A fitness professional needs to set the stage so that clear
communication can flow both ways. The trainer needs information
from the client to be able to determine the best plan to reach
their goals, and then the trainer needs to share the plan with

the client. The trainer needs to be a great listener and the client
needs to know they are being listened to. This builds trust in the
trainer/client relationship. Communicate that you are listening by
remaining focused on them, nodding in understanding, asking
clarifying questions or sometimes even restating what you have
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heard. Fitness training is a challenge for most people, but if they
have someone they enjoy being with and trust, it makes the
process much more manageable.”

LV: “I think in many ways communication is a far more important
skill than your training skills. You have to be really intuitive in

the way that you communicate and cue your clientele. It is about
finding your voice. Communication is something that is practiced.
Invest in a speech coach and listen to yourself talk. Certainly it is
going to impact how your client receives the information you are
providing. | think one of the best things | have ever done is invest
in a speech coach. It was really incredible how that impacted my
sense of self-awareness. From a client’s standpoint, obviously
being really mindful of the words that you use is really significant.
How you paint the picture in the other person’s mind is very
important. The word ‘modification’ for example, connotes to a
client that they are not fit enough and we need to change things.
The word ‘progression,” however, has a totally different feel to it. It
suggests that the exercise is changed just for them and it is more
inclusive. It is important to be thoughtful with your words.”

HN: “Nonverbal communication is a huge part of the package.
Everyone has had an experience speaking with someone who

is saying all of the ‘right things,’ but the nonverbal communication
was saying just the opposite. For example, saying ‘I am here to
support your success, while they are standing with their arms
crossed and looking at people on the other side of the room.

You communicate with your posture and your body position. For
example, are you leaning in or away? Sitting or standing? Arms
open or closed? Are you close enough to the client without
invading their personal space?

You communicate with your face. Are you smiling sincerely? Is
your facial expression appropriate? Are you engaged or are your
eyes glazed over? You communicate with your voice. What is the
tone of your voice? | often hear people training older adults and
using a condescending tone frequently.

Another consideration is what the trainer is wearing. Are you
communicating that you are a fitness professional and that you
take your role seriously, or do you look like you are headed to
get a workout yourself? Is your appearance intimidating? Also,
showing too much skin can be off-putting.

Trainers have to read the client’s nonverbal communication

as well. Sometimes when asking a client how they are doing,

they verbally say they are ‘fine,” but you can see by their facial
expression, body language, or tone of voice that they are not fine.
You might be able to read from their hesitation that there is more
to the story.”

LV: “I think even more important than verbal communication is
nonverbal communication. The nonverbal aspects such as the way
you stand, the way you present your authority, the delivery, and
being really purposeful in the way you pause in a conversation

are all really important factors. For example, do you say the same
phrases over and over again? Are you even aware of that? It is best
to be hyperaware of who you are speaking to and bring emotional
intelligence to your communication.

| was watching one of our new ‘green’ trainers as she was going
through one of her fist sessions and | noticed that she was
constantly leaning to one side. Physically, this is cueing to the
client that you are there in body, but not really present. It feels
uncomfortable to stand tall if you have not practiced it. When you
stand by a client and you are cueing you should keep your weight
balanced. This is an authoritative stance. After the session, | would
then solicit feedback from the clients. After just a few coaching
tips from me it was amazing to watch her progression over the
first few sessions. Now she seems really engaged and focused and
now she has more credibility with the clients.”

SA: “Clarity. Great writing or speaking is the result of clear
thinking. To write about or explain something, you need to
understand it well and learn to explain it in terms that your
audience understands, not your terms. That results from doing
your research and practicing how to present information. For
example, it does not help your client to tell them to activate
their “serratus anterior” or to supinate their hand if they have
no idea what that means. You understand it, but you have not
communicated anything meaningful to your client.”

HN: “A great communicator understands that communication
is made through much more than just the words you say. The
nonverbal communication is equally important.”

LV: “A great communicator is somebody who is very aware and
thoughtful about what they are going to say. It is authentic and
is not forced. They also have some variety in the way that they
speak, so it is not monotonous. Also, you can see it in the way
they carry themselves, especially with eye contact. The best
communicators tend to be the best listeners and able to read
people’s nonverbal cues. That is where emotional intelligence
becomes important, the ability to read an audience and
understand when they are or are not engaged.”

SA: “The practice of good communication is my professional

and personal passion. Since childhood, | have loved gathering
information and sharing it with others for education and
entertainment. [| have honed these skills as an editor of my middle
school paper and yearbook, an editor of my high school yearbook,
and eventually as a professional journalist, columnist, book author,
and blogger.]

| began writing articles for professional fitness magazines on
topics that | thought needed more attention fairly early in my
fitness career. | used my research and writing skills from my
education and prior work experience to share information with
my peers, which enhanced my reputation as a master trainer and
as a fitness industry leader. | wrote for consumer publications
and as my reputation as an industry expert grew, | was often
sought out by media outlets to be interviewed for my expertise.

| have been interviewed by many top-tier publications including
The Washington Post, USA Today, Forbes, Shape, and high profile
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websites such as CNN.com, Marketwatch.com, Fitbie.com, WebMD.
com, and HuffingtonPost.com.

Additionally, | did public speaking in my community wherever |
was invited, including the local chamber of commerce, older adult
communities, professional groups, and other corporations. This led
to my making a concentrated effort to improve my public speaking
skills so that | could offer keynotes, as well as educational
speeches on fitness and wellness topics. | took classes on public
speaking and joined Toastmasters International.

My visibility throughout the community and in the media increased
my reputation as an expert and soon | was approached by a

book agent to write my first book. One led to another and now |
have authored or coauthored 15 titles. These books have been
translated into several languages and are now sold throughout
North America, Europe, Asia, New Zealand, and Australia. At this
point, | have written over 600 magazine articles and continue to
write on a monthly basis, including being a contributing editor for
IDEA Fitness Journal.

| am now working to translate this expertise into success with
social media. | maintain multiple Facebook pages and have Twitter,
Instagram, Pinterest, and Tumblr accounts on which | share articles
and photos and continue my passion for communication.

Each opportunity—such as writing one magazine article—has
led to others. Then, it snowballed; | am now regularly featured
in the news as journalists contact me for interviews and | have
been appointed a media spokesperson for the American Council
on Exercise and IDEA Health and Fitness Association. | have
been approached by companies to represent their brands as a
spokesperson. Clients are attracted to me as my credibility is
validated by my media presence. | have been able to get books
published and sold internationally. And, | have been invited to
speak all over the world. | think my emphasis on communications
throughout my career is the basis for my professional success
combined with my hard work and passion for excellence.”

DO YOU HAVE ANY COMMUNICATION PRINCIPLES
THAT GUIDE YOU?

SA: “Listen. To communicate well with others you need to
genuinely listen to what each person is communicating to you.
And, you need to make an effort not to interpret what they are
saying from your point of view. Instead, try to be empathetic.
Try to imagine what it is like to walk in their shoes and to see
through their eyes. So often, people are in a rush and they feel
unrecognized and unheard.

To communicate well, listen, observe, and try not to judge. When |
train clients, | try to understand their lifestyle, their concerns, and
to design a training plan that speaks to their needs and concerns
in a way that works for their life, not the life that | think that they
should lead or the goals that | think that they should have. That
does not mean there is not a role for professional education and

guidance. | educate all the time, but at the same time, | let people
be who they are and make programs that fit them, rather than
trying to make them fit a preconceived idea of a program.

Follow your passion; | never wrote anything, gave a speech, or
led a workshop simply for the money. | always did it from a place
of passion fueled by my desire to provide valid information to
help others in an area cluttered with so much misinformation.
So, if | were to boil that down to a principle, it would be to write
and talk about what you genuinely care about. People can feel
authenticity.”

LV: “Simplicity is the ultimate form of sophistication. My business
has really been focused on simplicity. Sometimes the most
powerful way to communicate is to keep things simple. | really
think this is a great reminder for me. At the end of the day people
want to take away a simple concept. When | am communicating |
always ask ‘what is in it for them?’ What are they going to get out
of this?”

DO YOU HAVE ANY OTHER COMMUNICATION TIPS
THAT YOU WOULD LIKE TO PASS ON TO OTHER
STRENGTH AND CONDITIONING PROFESSIONALS?
SA: “Try to incorporate one communication tip [from the article]
that you are not already doing in your business and see if it makes
a difference. The proof will be in the practice.”

LV: “Listen, just listen. Listen to the business. When | started out, |
had these preconceived notions of what marketing is, for example.
| had a business coach once that told me to listen to my business.
Then you can tailor the way you communicate. That is one thing
that really moved the needle for me. Seek out people who will tell
you how to be better. Hire coaches or find mentors; people who
can help you speed up that process for you. Read voraciously and
always be learning.”
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