
CLIENT SCREENING 

It has become common practice for personal trainers to conduct static postural assessments as 

well as movement assessments. The validity of these common practices will be examined in this 

chapter. Before coaching it is important to go through a prescreening questionnaire with the new 

client. This prescreening questionnaire is typically called the PAR-Q (physical activity readiness 

questionnaire). It is important to identify if any cardiovascular risk disease factors exist as well 

as if any musculoskeletal issues are present. The information gained from the PAR-Q will shape 

how you train your client. The PAR-Q is a step trainers cannot afford to skip.  

The PAR-Q allows the trainer to identify clients with, “known cardiovascular disease, or risk 

factors for disease who should undergo a medical evaluation before beginning an exercise 

program or undergoing exercise testing” (McNeely).   

The screening procedure helps decrease the risk of liability on the part of the trainer. The PAR-Q 

will include several yes or no questions including: 

 

 Has your doctor ever said that you have a heart condition and that you should only do 

physical activity recommended by a doctor? 

  Do you feel pain in your chest when you do physical activity? 

  In the past month, have you had chest pain when you were not doing physical activity? 

  Do you lose your balance because of dizziness or do you ever lose consciousness? 

  Do you have a bone or joint problem (for example, back, knee or hip) that could be made 

worse by a change in your physical activity? 

 Is your doctor currently prescribing drugs (for example, water pills) for your blood pressure 

or heart condition?  

 Do you know of any other reason why you should not do physical activity? (Canadian 

Society of Exercise Physiology) 

If a client answers yes to any of these questions the trainer should refer them to a physician for 

special testing before engaging in an exercise program. Written permission from a doctor is 

recommended (McNeely). A further health appraisal questionnaire can look at factors such as 

family history of cardiovascular disease, past/current diseases of the client, as well as any current 

musculoskeletal problems. An informed consent form is also something trainers should consider 

having clients sign prior to an exercise program (McNeely). 

Body Composition Assessment 

Body composition is defined as the proportion of body fat to total mass. Two of the most 

common ways trainers calculate body composition is through the body mass index (BMI) or 

with skinfold calipers. BMI is defined as total mass in kilograms divided by height in meters 

squared(Rozenek). According to the CDC a BMI under 18.5 is considered underweight, 18.5-



24.9 is normal, 25.0-29.9 is considered overweight where a BMI of 30.0 or higher is considered 

obese.  

One of the major drawbacks to using BMI is that it cannot give specific information about body 

composition (Rozenek). Clients with more muscle would come out as overweight or obese. The 

BMI of these clients would yield little useful data. 

The number of sites on the skinfold test will vary depending on which protocol the trainer uses. 

It is important to use the same protocol with each assessment. The seven site testing protocol 

measures at the triceps, the chest, midaxilla, subscapularis, suprailiac, and thigh.  

Postural Assessment 

The practice of the static postural assessment in one way or another has become common 

practice for personal trainers. “Spinal posture refers to the position of spinal segments with 

respect to each other and with respect to gravity. A ‘good’ posture for a specific task represents a 

complex interplay between biomechanics and neuromuscular function (Claus). Kendall and 

McCreary describe ideal posture as ““a vertical line passing through the lobe of the ear, the 

seventh cervical vertebra, the acromial process, the greater trochanter, just anterior to the midline 

of the knee and slightly anterior to the lateral malleolus” (Kendall FB).  

 

A more recent review by Kritz et. al. states that, “good posture is present when the line of gravity 

passes through the center of each joint just anterior to the midline of the knee and through the 

greater trochanter, bodies of the lumbar vertebrae, shoulder joint, bodies of the cervical 

vertebrae, and the lobe of the ear, placing the body in equilibrium and resulting in all internal 



forces equaling zero” (Kritz).It has been suggested that a person with this posture would 

hypothetically have maximum joint stability. Despite this definition, a consensus on what is ideal 

has yet to be established (Claus). 

The review by Kritz also states that, “the advantages of having good posture are both 

mechanically functional and economical, with the least use of energy occurring when the vertical 

line of gravity falls through the supporting column of bones where the body does not have to 

continually adjust its position to counter the forces of gravity” (Kritz) 

Trainers and strength coach’s address posture because hypothetically, when a person is in ideal 

posture minimal muscular effort is required (Griegel-Morris, Kritz) Claims have been made 

that ideal alignment means optimal muscle recruitment and therefore maximum strength whereas 

deviations negatively affect muscular efficacy (Hrysomallis, Kritz). Posture is also thought to 

be associated with certain muscle imbalances (Hyrsomalis, Walker, Page) which can be 

associated with movement impairments (Kritz). 

These claims will be evaluated but first it is important to go over identification of the postural 

deviations that fall outside of the ideal proposed by authors like Kendall.  

Trainers may address the hips by looking at pelvic tilt. An anterior pelvic tilt is one of the 

postural deviations trainers may look at. The anterior pelvic tilt occurs, “when the pelvis rotates 

anteriorly around the hip joint’s transverse axis, resulting in lumbar extension and hip flexion” 

(Waryasz). The anterior pelvic tilt is thought to be caused by abdominal weakness and poor hip 

extensor flexibility (Waryaz). The erector spinae muscles are also thought to be tight in people 

with an anterior pelvic tilt (Youdas, 1996) as well as tight hip flexor muscles (Youdas, 2000). 

Physical therapist Vladmir Janda coined the term Pelvic Cross Syndrome (PCS) in reference to 

the anterior pelvic tilt. This PCS was created by “decreased extensibility of hip flexor and back 

extensor; and weakness of abdominal and hip flexor muscles” (Nourbakhsh 2006). 
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Trainers may also look at a posterior pelvic tilt which is the opposite of the anterior pelvic tilt 

that “results in lumbar flexion because the pelvis rotates posteriorly around the transverse hip 

joint” (Waryasz). The posterior pelvic tilt is proposed to have the exact opposite muscle 

imbalances of the anterior pelvic tilt.  

 

 

Kendall defines lordosis as “increased convexity of the lumbar spine” (Kendall). The same 

imbalances thought to cause the anterior pelvic tilt cause an increase in lumbar lordosis 

(Youdas, 1996). The same imbalances that cause a posterior pelvic tilt cause a decrease in the 

lumbar curve known as hypolordosis (Scannell, Nourbakhsh 2002).  

Kyphosis is a postural abnormality of the thoracic spine and is defined as an increase in the 

convexity of the thoracic spine (Grigel-Morris). A thoracic kyphosis is an increased flexion of 

the thoracic spine. Kyphosis is also one of the characteristics of another cross syndrome 

proposed by Janda, called Upper Cross Syndrome (UCS). UCS is thought to be caused by 

weakness of the lower and middle trapezius, serratus anterior, infraspinatus, and deltoid coupled 

with tightness of the upper trapezius, pectorals, and levator scapula (Page).  
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Trainers may also attempt to examine scapular position. A client with abnormal scapular 

position may look like they have rounded or forward shoulders. The forward shoulder scapular 

position refers to when, “the scapula is abducted in the frontal plane, and to conform to the 

curvature of the rib cage, it is also protracted in the sagittal plane, internally rotated about a 

vertical axis, and possibly elevated” (Hrysomallis 2010). It is believed that this forward shoulder 

posture is caused by shortness of the scapular abductors and weakness of the scapular retractors. 

The recommended protocol to correct the abducted scapula/forward shoulder posture is to stretch 

the pectoralis minor and strengthen the middle and lower trapezius as well as the serratus 

anterior (Hrysomallis). The thoracic kyphosis previously mentioned is thought to produce this 

abnormal scapular position because of the many muscular attachments between the spine and the 

scapula (Lukasiewicz). Therefore, corrective efforts on the abducted scapulae also focus on the 

thoracic spine. 



 

The personal trainer might observe changes in neck posture. The protrusion of the head in the 

sagittal plane so that the head is placed anterior to the trunk is termed forward head posture 

(Silva). Forward head posture is anecdotally related to the thoracic kyphosis as well as the 

abducted scapulae (Raine).  

 



Dr. Vladmir Janda proposed that these three upper body malalignments typically go hand in 

hand. He termed this Upper Cross Syndrome (UCS). UCS is defined as, “tightness of the upper 

trapezius, pectoralis major, and levator scapulae and weakness of the rhomboids, serratus 

anterior, middle and lower trapezius and the deep neck flexors” (Moore).  

Before presenting the claims associated with posture and what trainers do with postural 

assessment it’s important to examine the reliability of the postural assessment.  Intra-rater 

reliability of the visual assessment of cervical and lumbar lordosis is fair whereas inter-rater 

reliability is actually quite poor (Fedorak). The Fedorak study used highly trained medical 

professionals with at least three years more education and specialization than trainers. This 

should cast doubt on any professional’s ability to accurately measure posture. This alone should 

deter most trainers, without extensive experience, from attempting to diagnose a posture 

abnormality.  

The general claims are that posture outside of the ideal alignment causes further muscle 

imbalance, chronic pain (Lederman), decreases in force production (Hrysomallis), and decreases 

available joint range of motion (Lewis). Whether or not that is true and whether or not trainers 

should be diagnosing postural problems will be evaluated.  

Starting with the hips and lower back,  the trending theory is that Pelvic Cross Syndrome caused 

by abdominal and gluteal muscle weakness and decreased flexibility in the hip flexors and back 

extensors causes what is called lower body cross syndrome. This leads to an anterior tilt of the 

pelvis, increased lumbar lordosis, and in turn pain. However, in a study on 600 patients with and 

without back pain the authors found that their results conflicted with the current thought process. 

They found that “ the results of the study showed no significant difference in the degree of 

lumber lordosis in subjects with and without patterns of muscle impairment, or in subjects with 

and without low back pain, or in those with and without short hamstring muscles.” (Nourbakhsh 

2006).The authors did find that people with low back pain have weaker abdominals and glutes. 

They determined that those muscle impairments might contribute to low back pain but because 

lumbar lordosis had nothing to do with muscle impairment they stated that the degree of the 

lordosis had nothing to do with back pain. 

In the analysis the authors found the correlation between low back pain and lumber lordosis to be 

P=.25 which means it is not significant. They also found that hip flexor length had nothing to do 

with low back pain with a P value of .63. This means that the researchers could not verify that 

any difference wasn’t due to random chance. For this study (and most others in exercise science), 

the authors wanted to show that any difference would have occurred at least 95 out of every 100 

times, giving them a reasonable chance that there really was a difference. This study failed to do 

that: the difference seen between the two groups was so small that it could just represent normal 

variation between the groups. 

They concluded that there was “no difference in the degree of lumbar lordosis in subjects with 

different patterns of muscle impairments; and found no association between degree of lumbar 

lordosis and low back pain. Although there is a significant difference in the length and strength 



of some muscles in the lumbo pelvic area between the subjects with and without low back pain, 

such muscle impairments, do not seem to be related to low back pain by causing exaggerated 

lumbar lordosis.” (Nourbakhsh 2006). 

In another study on the relationship between lumbar lordosis, pelvic tilt, and abdominal 

performance the authors concluded that there was no relationship between pelvic tilt, lumbar 

lordosis and abdominal strength (Walker).They went on to say that, “the correlations between all 

measurements were so low that abdominal muscle function, pelvic tilt, and lumbar lordosis do 

not appear to be linked inextricably as has been proposed.” (Walker). 

When looking at the abdominals as a contributor to a pelvic tilt they went on to say that, 

“researchers examining the myoelectrical activity of the abdominal muscles during quiet 

standing and walking have found minimal to no activity. The abdominal muscles are not active 

in normal standing. Abdominal muscle function therefore is not likely to be responsible for the 

degree of pelvic tilt or lumbar lordosis during quiet standing, even though this relationship has 

been frequently assumed” (Walker). 

The abdominal muscle activity mentioned above has been confirmed in articles such as “the 

myth of core stability” where the author states that “during walking rectus abdominis has an 

average activity of 2% maximal voluntary contraction (MVC) and external oblique 5% MVC. 

During standing ‘‘active’’ stabilization is achieved by very low levels of co-contraction of trunk 

flexors and extensors, estimated at less than 1% MVC” (Lederman 2010). 

With several sources confirming the low activity level of the abdominal muscles in daily life it 

seems hard to believe that they would act solely or in conjunction with shortened hip flexors & 

erectors as the culprit for a changing pelvic position. 

Looking at women during pregnancy, where posture and pelvic position are changed, we see that 

increases in lordosis and sagittal pelvic tilt during pregnancy lack an association with back pain 

(Lederman 2010, 2010). For pregnant women their lordosis increases and abdominals are 

lengthened which one would expect to cause back pain if following the poor posture causes pain 

thought process. Postpartum, it takes 4-6 weeks for the abdominals to return to normal length 

and 8 weeks for pelvic stability to return (Lederman 2010). One would expect that all of these 

women with lengthened abdominals to have low back pain. However, in one study with “869 

pregnant women suffering from back pain during pregnancy, 635 were excluded because of their 

spontaneous unaided recovery within a week of delivery.”(Lederman 2010). This cast serious 

doubt over muscle impairments and postural impairments as a legitimate cause of pain. So the 

literature on the lower body doesn’t support any one specific set of impairments which change 

pelvic tilt or lumbar lordosis making a specific intervention for a trainer difficult. According to 

the literature, lumbar lordosis and pelvic tilt are also not correlated with increases in pain which 

seems to discount the popular lower body cross syndrome theory. 

In a 2008 systematic review, which is considered the highest form of evidence (Wright), of 54 

papers on the subject, the authors concluded that there is no evidence for a causal relationship 

between sagittal spine curvature and health including spinal pain (Christensen). However since 



the methodological quality of most studies on the subject was low they could not rule out a 

relationship between spinal curves and health.  

When examining the upper body the trainer typically addresses the scapula, thoracic spine, and 

neck. Neck pain, much like low back pain, is a condition that most people will have to deal with 

at some point in their lives. One systematic review found that neck pain affects as much as two 

thirds of the general population at some point in their lives (Fejer).  Head position is often 

blamed for persistent neck pain and is often part of the clinical analysis (Silva). A forward head 

posture has often taken the blame as the culprit for neck pain. Forward head posture is defined as 

“the protrusion of the head in the sagittal plane so that the head is placed anterior to the trunk” 

(Silva). 

This forward head posture has been anecdotally “linked to musculoskeletal dysfunction and pain 

including craniofacial pain, headache, neckache, and shoulder pain” (Raine). Forward head 

posture has also been linked and related to “an extended cervical spine, or to protracted shoulder 

girdles and a kyphotic thoracic spine” (Raine).  

In order for the assumption that neck position is the cause of pain to be valid a few key points 

have to be met. 

 Control subjects without pain should have less of a forward head posture when compared 

to subjects in pain. If control subjects have ‘normal posture’ Just because subjects in pain 

have a different posture does not mean that we can view that as causation. We know that 

pain changes movement and posture (Hodges) so causation is difficult to prove but it can 

keep the theory alive. Also in order for causation to be applied exposure needs to precede 

the effect (Christensen), that is poor posture has to come before pain. 

 If there are differences in forward head posture amongst different sexes it should be 

reflective of pain being greater in those with greater forward head when comparing 

gender and at least when comparing within the same sex. 

 If there are age related increases in forward head posture that should be reflective of 

greater prevalence of pain in an older population. 

 Improvements in posture should be correlated with reduction of pain when compared to 

any other exercise intervention. 

According to the postural-structural-biomechanical model this ideal posture requires little 

amounts of muscular activity to maintain which in turn produces minimal stress and strain on the 

body (6). If this model is correct than an excessive forward head posture would put stress on the 

neck making it the cause of pain. 

In a study by Fejer et. al. comparing patients with neck pain to patients without neck pain the 

experimenters matched the subjects for age and for sex. The study included 40 patients with 

chronic neck pain (nontraumatic origin) and 40 patients without neck pain. There were more 

women in this study than men (6 men, 34 women for each group) which makes sense since many 

studies show that women report more neck pain than men (Fejer). The results of their study 

showed that patients with neck pain typically have more forward head posture in standing (45.4 



degrees +/- 6.8 pain free versus 48.6+/- 7.1). However, the ability of a clinician to detect the 3.2 

degree difference was questionable (2). 

The clinicians also found that for, “participants over 50 years of age there was no association 

between head posture and neck pain.” (Silva). It was the opposite for younger patients with neck 

pain being more associated with forward head posture. This calls into question whether or not 

pain caused the forward head posture. Perhaps increased forward head is simply a natural result 

of the aging process since patients and controls showed equal measures of forward head. Perhaps 

pain changes posture which leads to more forward head. More research is needed to determine 

causation but since it is not associated with pain in people over 50 efforts to change it may not be 

necessary. 

In another study that looked at postural deviations in the thoraco-cervical- shoulder region, 

forward head being one of the abnormalities, the authors found that pain increased for subjects 

with severe postural abnormalities but found people with normal posture also experienced pain” 

(Griegel-Morris). This contradicts the first point that if controls have normal posture they should 

have less pain than subjects with postural deviations. For the most part this is true but it is 

certainly not law. The authors also state that pain may be the cause of poor functional alignment. 

This calls into question the necessity to correct postural problems. Maybe these deviations from 

the ‘norm’ are the body’s response to pain so it can still function. Correcting the postural 

problem, if possible, may not reduce pain (Lewis). 

We have already identified that women experience more neck pain than men (Fejer). One would 

expect that if forward head posture is the cause of pain then asymptomatic women would have a 

greater forward head posture than men. Using an asymptomatic population is better than using a 

population in pain because if we determine women without pain show more of a forward head 

we may be able to humor causation since women have more incidences of pain. 

In a study with 160 asymptomatic men and women the clinicians measured sagittal head tilt; “ a 

line was drawn between the inferior aspect of the fold of skin below the left eye, and the 

midpoint of the tragus of the left ear, and the angle of the line to the horizontal was calculated in 

degrees” (Raine).  This study found no significant difference which implies that women and men 

hold their heads in relatively the same position (Raine). There have been reports that men have 

greater forward head postures (Braun) and there have been reports that women have greater 

forward head postures (Hanten 1991). 

It should be noted that one study recommended against comparing head and neck posture 

between women and men. They argued that the larger head size of men might account for some 

of the differences in posture. They state that, “Head/neck posture is different for men and women 

and should not be judged by the same standard” (Hanten, 2000). 

In the article “Head Posture and Neck Pain of Chronic Nontraumatic Origin: A Comparison 

Between Patients and Pain-Free Persons,” the authors review three papers and state that the 

degree of forward head posture in pain free individuals over the age of 55 was greater than the 

posture of neck pain subjects with a mean age of 38. It should be noted that there was a wide 



variability in the way neck angles were measured in the reviewed studies including “a personal 

analysis digitizing system, a goniometer, and the use of photographs” (Silva). 

If these results are reliable, however, it would make one question cervical posture as a cause for 

pain since older individuals had a greater degree of forward head but with no pain. Of course this 

is comparing individuals in pain to individuals without pain and at different ages so only 

assumptions can be made. However, it is not unreasonable to conclude that forward head posture 

may not play a role in pain. 

One study on patients with chronic neck pain had two different 6-week exercise intervention 

protocols to determine if ideal posture could be held longer in a ten minute distracting activity. In 

the pre test the clinicians put subjects in front of a computer in an “upright posture which was 

defined as a vertical pelvic position” (Falla). Subjects played Solitaire for 10 minutes while 

posture was observed. The neck pain group had greater changes in cervical neck angle. After the 

test, subjects were then lumped into two different exercise groups, a craniocervical flexor 

training group which had exercises that “targeted the deep flexor muscles of the upper cervical 

region” (Falla) and an endurance-strength training intervention group for the neck flexors. 

Post intervention it was discovered that the craniocervical flexor training group demonstrated a 

significant reduction in the change of cervical angle compared to the endurance-strength training 

group to the point where they resembled the initial control group. However, both groups 

demonstrated a reduction in the average intensity of their pain. So we have two groups, both 

groups with reduced pain and only one group with improved posture. 

A few things should be noted with this study, (1) “This study was not designed to “compare the 

efficacy of the approach to reduce pain and disability” (Falla) even though reduction in pain 

intensity occurred. This could possibly be due to expectations from the participants or even from 

general exercise (although the intervention could hardly be considered rigorous). (2) Subjects in 

pain were placed in an ‘ideal’ posture. These subjects more than likely adopted a new posture 

because of pain so discovering that they had a harder time holding an unnatural posture when 

compared to controls is not surprising. (3) Finally, it is hard to believe that lasting postural 

changes occurred because of a six week intervention; rather better postural control in an 

‘unnatural’ position was what probably occurred. 

After an examination of the literature the consensus seems to be that posture is not strongly 

correlated with pain and more than likely isn’t a causative factor. Postural imbalances are also 

not associated with any set pattern of muscle imbalance as well so the typical intervention of 

stretching and strengthening for certain impairment most likely wouldn’t work. Interventions 

would have to be specific to the person and not to the posture.   

Furthermore, some of the literature suggests that exercise interventions do not seem effective at 

changing posture (Walker, DiVeta) which indicates much more work needs to be done to change 

posture rather than simple stretching and strengthening. In a literature review Eyal Lederman 

states that, “ In the context of postural-structural-biomechanical (PSB)factors, it is expected that 

tremendous forces, well above the daily physical stresses would be required to 

reposition/adjust/correct any structural misalignments. These would have to be applied on a daily 



basis over several months or even years. A termination of treatment is likely to result in rapid 

reversal of PSB gains, unless the individual is able to self-maintain them by specific exercise. 

The winner in this competition-in-adaptation is ultimately the one most practiced, that is, the 

default PSB state/behavior of the individual” (Lederman 2010).  

This is not to say that it cannot be changed, just that a tremendous effort is necessary to adjust 

posture. It is the recommendation of the author that personal trainers focus on general exercise 

before attempting to correct posture for the reasons stated above. Postural changes may be 

adaptive, that is the client may have adapted a slouched posture due to inactivity. If a trainer 

starts introducing activity the client may change their posture by adapting to a new active 

lifestyle.  

Movement Screening-Lower Body 

Before elaborating into specific screening protocols it is important to remember that every 

exercise is a screen in itself. Screens are not as specific as assessments are which may take 

measurements such as hip or shoulder internal and external range of motion. Lower body 

screening exercises include but are not limited to, the squat, lunge, and deadlift. The text will 

focus on evaluating the squat and the lunge.  

The squat, in some form is one of the most widely used exercises in personal training and 

strength and conditioning. A desirable body weight squat is when the client can reach at least 90 

degrees of knee flexion with proper leg symmetry. The inability to do this could be indicative of 

a number of different factors (Kritz 2009). 

When introducing the squat to a new client it is not necessary to try to make a diagnostic 

evaluation based on lack of mobility or stability in certain joints or hypothesized specific 

weaknesses. The first thing a trainer should consider is that the client simply does not know how 

to squat. Once lack of knowledge of how to squat is ruled out the trainer may then want to look 

at specific strengthening or mobilization techniques along with modification or regression of the 

exercise.  

When evaluating the squat it would be wise for trainers to ask the client to do multiple 

repetitions. With each rep examine what is happening at each joint. In the squat compensation 

can show itself in the ankles, knees, hips, lumbar spine, or thoracic spine.  The trainer should 

also examine the client from different angles. Watching the client only from the saggital plane 

may not allow the trainer to see any medial knee displacement that would be observed in the 

coronal plane. The bilateral squat is described as flexion of the hip and knee joints until the 

proximal part of the femur is lower than the distal portion. The knees and hips then extend back 

to their starting position.   

The squat is a movement pattern that requires mobility at the ankle, hip, and thoracic spine with 

stability at the foot, knee, and lumbar spine (Cook). The client may not be able to squat due to a 

number of reasons including anthropometics, previous injury, lack of coordination, or range of 



motion and balance (Kritz). When examining any movement pattern and attempting to identify 

what or even why compensation exist it is important to remember the theory of regional 

interdependence. Regional interdependence is the concept that seemingly unrelated impairments 

in a remote anatomical region may contribute to, or be associated with the patient’s primary 

complaint (Rein). For example, medial knee displacement/valgus collapse may be caused by 

weakness of the hip muscles or lack of ankle mobility (Padua). 

 

*medial knee displacement  

Stiffness in the ankle can restrict dorsiflexion range of motion and may cause the heels to come 

off the ground which creates compensatory torques increases about the ankles, knees, hips and 

spine (Kritz). The trainer may also see foot pronation which is an inward roll of the foot. The 

trainer may also see the feet rotate externally if the client lacks ankle dorsiflexion. Restricted 

dorsiflexion may be due to tight and/or overactive calf muscles that result in increases in foot 

pronation, tibial internal rotation and calcaneal eversion (Padua). 

Moving up to the knees the trainer may observe medial knee displacement know as valgus 

collapse or a bowing of the legs known as a varus knee position. Knee valgus is associated an 

increased risk of ACL injuries, patellofemoral pain, knee osteoarthritis, medial collateral 

ligament sprains, and knee cartilage and meniscus damage (Padua). Knee valgus is thought to be 

the result of femoral adduction and internal rotation and tibial aduction and external rotation 

(Bell).  



During the squat the knees should be tracking over the toes rather than inside (valgus) or outside 

(varus) the toe line. The knee has been termed a black hole joint because its control is dictated 

by the joint above or the joint below it. The knees may fail to maintain alignment because of 

faulty structure and function of the joints and muscles above or below the joint (Kritz).  

Neuromuscular characteristics associated with knee valgus include decreased gluteal activation 

or strength, increased hip-adductor activation, and decreased ankle-dorsiflexion range of motion 

(Padua). The danger in valgus collapse in loaded patterns and sporting activities is that high 

valgus angles stress the ACL (Ford). 

In a study by Bell et. al the authors found, contrary to popular belief that weakness of the hip 

external rotators as well as the gluteus maximus and medius did not seem to be a contributing 

factor to medial knee displacement. Differences were found in dorsiflexion range of motion but 

the differences were not statistically significant. The medial knee displacement group did exhibit 

less plantarflexion strength by 17%. The valgus collapse may be explained by this since the 

medial gastrocnemius acts as a dynamic knee stabilizer and may prevent knee valgus (Lloyd). 

The Bell study did state that the role of ankle dorsiflexion should not be discounted in medial 

knee displacement.  

In a study by Padua et. al. on medial knee displacement they discovered that hip adductor, 

gastrocnemius, and tibialis anterior muscle activation amplitude was greater in the medial knee 

displacement group.  Glute medius and glute maximus muscle activation amplitude was not 

different.  They found that activation of the gastrocnemius was 42% greater in the medial knee 

displacement ground when compared to the control group. When they added a two inch heel lift 

to the medial knee displacement group gastrocnemius and tibialis anterior activation was 

decreased and there was an associated decrease in medial knee movement.  

 A heel lift is often used to determine if the medial knee displacement is caused by lower leg 

imbalances or hip imbalances or weakness. It is hypothesized that if medial knee displacement is 

not present after the inclusion of the heel lift that the lower body musculature was causing the 

dysfunction. If the aberrant knee movement is still present after using a heel lift than it can be 

assumed that the hip musculature was causing the problem.  “Correction of MKD when using a 

5.1-cm (2-in) heel lift is theorized to occur by increasing ankle plantarflexion and thereby 

decrease the tension within the lateral ankle musculature and restore the normal length-tension 

relationship of the medial gastrocnemius, anterior tibialis, and posterior tibialis so that they may 

better control knee valgus and foot pronation” (Bell). 

 

Aside from medial knee displacement the trainer may notice that the client initiates the squat 

with knee flexion but lacks the hip flexion to go along with it. This anterior motion of the knees 

increases shear and compressive forces at the knee (Fry). In this pattern the trainer may also 

notice a squat pattern where the knees move past the toes. In a study by Escamilla et. al they 

identified different squat stances for master level powerlifters. In a narrow squat stance they 



discovered that there was on average 4-6 cm greater forward knee movement when compared to 

the medium or wide stance squat (Escamilla). They also stated that greater forward knee 

movements during the squat increase shear forces at the knee. This squat pattern isn’t inherently 

dangerous, Olympic weight lifters squat with their knees over their toes, but due to the shear 

forces it is recommended to practice a squat pattern with the knees not going over the toes. This 

may indicate a quadriceps dominance pattern over the hip extensors. For example, females tend 

to produce knee stability during the squat and other jumping and landing activities by relying on 

the quadriceps (Ford).However, the trainer shouldn’t be concerned with keeping the shins 

completely vertical, the forward knee motion is necessary to some degree, to complete the squat 

pattern (Kritz).  

 

The hip is a joint that needs mobility in the squat pattern (Cook). It has been postulated that if 

the client lacks hip mobility the lumbar spine will flex to compensate for the lack of range of 

motion (Kritz). Lumbar flexion is typically addressed it occurs before the client reaches parallel 

in the squat. Before attempting to address any one specific issue that the client is experiencing to 

cause the lumbar flexion the trainer should focus on teaching the squat. The trainer can use a 

high box squat to identify the point where form breaks down. If form breaks down on a 

seventeen inch box work with the available range of motion while grooving the pattern. Work 

down to a sixteen inch box and then work towards having the client hit parallel. Besides lack of 

hip mobility, anecdotal evidence suggests that lumbar flexion may also be caused by shortened 

hamstrings or a lack of core strength.  



The squat pattern should not be loaded if the trainer observes that the client has the inability to 

squat without flexing at their lumbar spine. The inability to stabilize the lumbar spine and/or 

slightly extend at the thoracic spine during the loaded squat increases compressive and shear 

forces of the lumbar spine (Kritz). 

The forward lunge can be used to assess lower extremity strength, flexibility, and balance (Crill). 

The lunge is a movement pattern that is similar to the human gait pattern. Compared to the squat, 

the lunge requires similar mobility and stability demands. The forward lunge involves calcaneal 

eversion, talar plantar flexion and adduction, tibial internal rotation, knee flexion, extension, and 

abduction, as well as hip flexion, extension, and adduction (Kritz).  

For the lunge pattern the client steps forward with the lead leg which then flexes at the knee. The 

trail leg also flexes until both legs make a 90 degree angle. The lead hip also experiences flexion 

while the trailing leg experiences extension. The lead ankle dorsiflexes while the trail ankle 

plantarflexes. 

According to a 2009 review by Kritz et. al, “movement strategies such as turning out of the feet, 

turning in of the feet, dropping of the arch, and/or lifting of the lead heel off the ground are 

considered faulty during the performance of the lunge” (Kritz).  

The knee should maintain good alignment, staying in line with the direction of the foot during 

the lunge pattern. Medial displacement of the knee can be caused by the same dysfunctions that 

may be causing the medial knee displacement during the squat. Just like in the squat, the heel 

should remain in contact with the ground. If the client’s knee tracks too far over the toe the heel 

may lift off the ground. 

 



*excessive anterior knee displacement during the lunge may be indicative of a number of factors 

including quadriceps dominance, poor motor program, or lack of extensibility of the soleus 

During walking muscles including the gluteus maximus, biceps femoris, and gastrocnemius- 

soleus are working to maintain stability of the stance leg. If any of these muscle are 

compromised it may be evidence in the lunge pattern. Crill et. al note that, if significant hip 

adduction on the right side on a right forward lunge compared with the left hip on the left 

forward lunge is observed the examiner can suspect gluteal weakness. The authors also state that 

the inability to keep the lunging foot flat on the ground may be indicative of a soleus flexibility 

issue (Crill). 

Screening the Pushup Pattern 

 

The pushup is an exercise that can be used by almost any client and is easily modifiable to the 

client’s abilities. The pushup is fairly easy to learn. It is an exercise that challenges the shoulder 

girdle (Kritz 2010), may be used to assess core strength, and upper body strength. The pushup 

requires stiffening of several joints including the knee, hip, pelvis, and spine to maintain a 

straight line. The shoulders extend and the elbows flex on the eccentric portion of the lift where 

as the shoulders flex and the elbows extend on the concentric portion of the lift. The scapula 

retracts on the eccentric portion and protracts on the concentric portion to facilitate 

glenohumeral range of motion (Contreras 2012). Pushups can be screened in a variety of stances. 

If the client cannot perform a traditional pushup they can perform a pushup on their knees which 

reduces the body weight the client has to move to 54% in the top position and 62% in the 

bottom. This reduces strength demands and core muscle requirements (Contreras 2012). The 

pushup can be screened with a wide base or a more difficult narrow base. 



It is recommended that when performing the pushup the client doesn’t extend at their lumbar 

spine. This may be indicative of weakness or simply lack of knowledge on how to remain stable 

during the pushup pattern (Kritz 2010). 

 

*faulty pushup pattern with excessive lumbar extension 

Kritz et. al suggest that the pushup will highlight issues an athlete has with scapula muscle 

strength and control. They state that weak or poorly activated scapula muscles may influence the 

resting position of the scapula and that if the scapula is not in a correct starting position the 

glenohumeral joint may experience dysfunction (Kritz) which may contribute to shoulder 

impingement.  

SCREENING THE OVERHEAD PRESS 

To the authors knowledge there is no formalized screening process for personal trainers when it 

comes to determining whether or not the client is capable of doing overhead pressing 

movements. The shoulder joint is arguably the most complex joint in the body and is the joint in 

the body with the greatest range of motion. Since there is no established screening protocol the 

discussion can come down to scapular mechanics, spine position, and commonly seen 

compensation patterns. 

The scapulothoracic joint is an important joint that contributes to shoulder motion. The scapula 

can elevate and depress, abduct and adduct, tilt posteriorly and anteriorly, rotate internally and 

externally and can downwardly and upwardly rotate. 



  

 There are seventeen muscles attach to the scapula. They can be put into three groups. The first 

group includes the trapezius, rhomboid, levator scapulae, and serratus anterior. These muscles 

are concerned with stabilization and rotation of the scapula. The second group is the extrinsic 

muscles of the scapula including the deltoid, biceps, and triceps. The final group is the intrinsic 

muscles, the supraspinatus, infraspinatus, teres minor, and subscapularis, otherwise known as the 

rotator cuff (Kibler). 

Assessing exact scapular motion may be beyond the scope of practice for the trainer. Trainers 

should have physical therapist in their network to help with assessments if necessary. That being 

said, when assessing the client the trainer, or preferably therapist, should examine what is called 

scapulohumeral rhythm which describes the relationship of motion between the scapula and 

humerus (Andrews). While the number is disputed, the upward rotation of the scapula 

contributes to approximately one third of total glenohumeral motion. 

Posture may play a role in examining whether or not the client should perform overhead 

motions. Michener et. al state that, “relatively small increases in thoracic spine flexion has 

resulted in more elevation and anteriorly tilted scapula at rest, and less upward rotation and 

posterior tilt during glenohumeral elevation” (Michener).In non pathological shoulder movement 

as the humerus is elevated the scapula upwardly rotates and posteriorly tips. A kyphotic position 

is thought to cause the acromion and humerus to approximate closing what is called the 

subacromial space leading to impingement of the supraspinatus muscle (Borstad).    

There is some support that reducing thoracic kyphosis can contribute to improving arm elevation 

and there is little evidence that reducing the angle of kyphosis will decrease the intensity of 



shoulder pain. It should be noted again that posture does not follow any set patterns. In a a study 

on decreasing the angle of kyphosis, despite a mean improvement in range of motion there were 

still some subjects that had no improvements in range of motion and some who had decreases in 

range of motion and increased pain(Lewis). This could suggest that for some clients an increased 

kyphosis may be a protective response to pain.  

One common limitation to the overhead press would be the inability to reach the hands all the 

way overhead. The client may be pressing the weight upwardly and anteriorly to the midline. 

 

In order to compensate for the lack of range of motion the client may increase their lumbar 

lordosis to get the weight overhead. 



 

A simple way for the trainer to screen the client to see if they are able to press overhead would 

be to lie them on their back and having them put their forearm on the ground and then ask them 

to press overhead. If they can do that without the forearms coming off the floor the trainer at 

least knows they have the passive mobility to do so. This does not guarantee that they will 

perform a perfect overhead press just that it is more than likely within their ability to do so. 



 

It is not necessary for every client to overhead press. It should be the goal of the trainer to get the 

client exercising in a pain free and full range of motion. In further chapters alternatives to the 

overhead press will be presented. 
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