
In this issue of the NAN Bulletin, three colleagues present clinical and research topics pertinent to 
the practice of neuropsychology within athletic settings. In recent months, the NFL acknowledged 
potential risks associated with football and the long-term health of professional athletes. The death 
of University of Pennsylvania football player, Owen Thomas, drew particular attention after the New 
York Times reported that his autopsy showed evidence of chronic traumatic encephalopathy. Media 
coverage has certainly increased public awareness of sports concussion, though the associated 
risks, assessment techniques, and methods of long-term care and management remain 
controversial within the field of neuropsychology. Neuropsychologists and athletic trainers have 
applied assessment techniques both on the field and in the clinic to guide decisions about return-to-
play and individual player health. However, there are significant challenges to clearly defining a 
clinical syndrome associated with repeated sports concussions, as well as challenges to using 
psychometrically sound procedures within the physical and cultural contexts of athletics. Drs. 
Macciocchi, Echemendia, and Randolph offer topical summaries on these issues as supported by 
research and their clinical experiences. We hope that this issue of the Bulletin serves to generate 
additional discussions and debate, particularly in terms of how our field can continue to contribute to 
the science of sports concussion and the care of affected athletes.    
 
Tyler J. Story, PhD- Associate Editor   Deborah K. Attix, PhD, ABPP/CN- Editor 
 
We have now published three issues of the new Pivotal Topics Bulletin (Emerging Roles in 
Neuropsychology; Patient Diversity and the Practice of Neuropsychology; Sports Concussion) and 
are interested in your feedback. To send comments about your perspective on the utility and 
relevance of the Bulletin to your practice, please contact Drs. Story and Attix and NAN Publications 
Committee Chair Dr. Wilma Rosen at tylerjstory@gmail.com, koltai@duke.edu, wilmakay@aol.com. 
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Risk and Harm Associated with Sports 
Concussion 

Stephen Macciocchi, PhD, ABPP/CN 
 
When considering potentially problematic outcomes 
following a brain injury, it is helpful to focus on the risk 
and the harm of a brain injury as separate constructs. 
Risk is the probability that an injury may occur and 
harm is the negative impact or consequence of the 
injury. The probability or risk of sustaining sports 
concussion has been shown to be related to the sport 
in question, as well as factors such as age, type of 

participation (game versus practice), the number of previous concussions (Guskiewicz, McCrea, 
Marshall, Cantu, Randolph, Barr, Onate & Kelly, 2003) and equipment type (Collins, Lovell, Iverson 
& Maroon, 2006). The risk of a first time concussion varies to some degree, but is somewhere 
between 5-10% of athletes per year depending on the sport in question (Macciocchi, 2006). The risk 
of concussion appears very similar for men and women who compete in the same sport, although 
one study has shown a differential impact of concussion on women athletes (Broshek, Kaushik, 
Freeman, Erlanger, Webbe & Barth, 2005). 
 

Risk of a concussion in football has been shown to increase somewhat as the number of 
concussions sustained increases (Guskiewicz, McCrea, Marshall, Cantu, Randolph, Barr, Onate & 
Kelly, 2003). Since concussions are reported by players or more often, observed by others, not all 
concussions may be reported or observed, and some research suggests that the risk for concussion 
is actually higher than that reported in most epidemiological studies (McCrea, Hammeke, Olsen, 
Leo, & Guskiewicz, 2004).                
 

The harm associated with a single concussion has been shown to be limited. Some studies have 
shown that a single concussion in an otherwise healthy young athlete has virtually no persisting 
impact on cognition or physical functioning beyond 5-10 days, and in many cases beyond 2-3 days 
(Macciocchi, Barth, Alves, Jane and Rimel, 1996; McCrea, Kelly, Randolph, Cisler & Berger, 2002), 
but other research suggests recovery time following a concussion may be somewhat longer 
(McClincy, Lovell, Pardini, Collins, & Spore, 2006) and clinical experience shows that some athletes 
take much longer to recover from the effects of a concussion. Concussions often present differently 
and recover differently, although in aggregate, scientific studies have shown that single concussions 
do not involve persisting cognitive or physical problems (Randolph & Kirkwood, 2009). 
 

The harm associated with multiple concussions has not been studied extensively, but players with 
multiple concussions seem to have a different symptom presentation and pattern of recovery 
(Collinis, Lovell, Iverson, Cantu, Ide & Maroon, 2006), although the long term consequences of 
multiple concussions have not been systematically studied in large populations. There are no well 
controlled studies looking at the effect of multiple concussions on functioning 1, 3, 5 or 10 years post  
competition. 

NAN BULLETIN: VOLUME 25, 2  - Sports Concussion 

Page 2 



A recent study found an association between repeated concussions and mild cognitive impairment in 
retired professional football players (Guskiewicz, Marshall, Bailes, McCrea, Cantu, Randolph & 
Jordan, 2005). While the study is often interpreted as providing evidence for a link between multiple 
concussions and Alzheimer’s disease, the authors actually found an increased risk for mild cognitive 
impairment (MCI), but not Alzheimer’s disease (Carone & Bush, in press).  
 

The association between cerebral trauma and dementia, including Alzheimer’s disease, in general 
populations has been studied for many years with mixed findings. The general conclusion from 
these studies, at least at the current time, is that severe brain injury may impact the onset of 
dementia, but mild brain injuries are not associated with onset or progression of cognitive disorders 
in late life (Plassman et al, 2000). Of course, population based studies have typically addressed 
single or a very limited number of mild brain injuries, not multiple concussive injuries. 
 

The risk of a catastrophic brain injury occurring following a previous concussion typically referred to 
as “second impact syndrome” (SIS) has been discussed widely, but the risk of such an injury has 
been shown to be extremely small (McCory, 2001; Randolph and Kirkwood, 2009), which is why it is 
important to separate risk from harm. In such cases, the harm associated with a catastrophic brain 
injury is so great that the risk is often presumed to be greater than is actually the case. Not only is 
the risk of SIS extremely low, but there is compelling evidence that SIS is not related to a previous 
concussion, but rather a failure in vascular autoregulatory mechanisms unrelated to trauma 
(McCory, 2001).  
 

While multiple concussions have not been adequately studied, there is preliminary and plausible 
evidence of associated morbidity, particularly considering the biomechanical forces sustained during 
participation (Broglio et al, 2009). Some athletes are prone to multiple concussions while others are 
not, which suggests that idiosyncratic factors are operative above and beyond biomechanical forces. 
In other words, variability in central nervous system function likely explains why some players 
sustain multiple concussions.  
 

Chronic traumatic encephalopathy (CTE), which has traditionally been viewed as a consequence of 
boxing due to the repeated nature of trauma sustained in the sport, has recently gained traction in 
the sports concussion literature. CTE is hypothesized to occur secondary to many concussions, 
which ultimately cause changes in brain structure and function over time. The presumption is that 
multiple concussions would have an additive effect that results in pathophysiologic abnormalities 
and associated neurocognitive and neurobehavioral dysfunction. The CTE concept is plausible, but 
much more research needs to be undertaken in order to better understand the cumulative effect of 
multiple concussions. 
 

Existing research has principally focused on cognitive test performance and rarely on other aspects 
of functioning, such as emotional and behavioral adjustment. Clinically informed, methodologically 
rigorous research is needed to answer many of the questions regarding the impact of concussive 
injuries on current and later life health. 
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Measurement Issues in Sports Neuropsychology 
Ruben J. Echemendia, PhD 

 
The use of neuropsychological tests and techniques has been placed 
at center stage in the evaluation and management of sports-related 
concussion, or Mild Traumatic Brain Injury (MTBI). Reports of sports-
related concussions are ubiquitous in the media from youth athletes to 
professional sports. At the professional ranks, it is common to hear 
that players have either “passed” or “failed” their neurocognitive tests 
in their bid to return to play. The purpose of this short piece is to 
highlight the key issues underlying the measurement of sports-related 
concussion, not to engage in a comprehensive review of the literature. 
My goal is to point out the salient issues in the hope of stirring up 
interest that will lead to additional research. 
 

During the early phases of sports neuropsychology, brief 30-minute 
batteries were comprised of traditional “paper and pencil” measures (e.g., list learning tasks, Trail 
Making Test, Digit Span, Verbal Fluency, etc.). While effective in distinguishing between concussed 
athletes and controls in the hours and days following MTBI (e.g. Echemendia et al., 2001; Collins et 
al. 1999; Barr et al. 2001), these batteries were difficult to administer to large groups of individuals 
because they required one-on-one test administration. The advent of computerized platforms led to 
a sea of change for sports neuropsychology since computerized tests allowed for relatively rapid 
standardized assessment of large numbers of athletes in a cost-effective manner. Several computer 
batteries have now become available. Although different in their content, these batteries typically 
assess simple and complex information processing speed and reaction time, which have been 
shown to be key deficits following concussion. Some batteries also assess visual and verbal 
memory.  
 

Computerized and traditional batteries have different strengths and weaknesses. The traditional 
batteries allow for one-on-one administration, which generates a wealth of information regarding the 
athlete’s motivation, emotional status, the process by which the athlete solves problems, and a more 
thorough assessment of memory than is available with computers. In addition, traditional tests have 
a long history of normative and validation studies in a wide range of clinical samples. Computerized 
testing allows for group testing formats, standard administration, theoretically infinite alternate forms, 
more precise measurement of reaction time, decreased costs, and instant score reporting. However, 
the accuracy of timing in computerized tests can be hampered by numerous factors including 
processor speed, server capabilities, computer platform, mouse differences, bandwidth, etc.  
 

A large, robust multidisciplinary literature has established the value of neuropsychological testing in 
detecting neurocognitive changes in the acute phase following sports-related MTBI. Although space 
limitations preclude a thorough discussion of specific studies, an examination of recent meta-
analyses can be helpful. Belanger and Vanderploeg (2005) examined 21 studies encompassing 790  
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concussed athletes and 2014 controls. They found an overall effect size for acute assessment of 
sports related concussion (d = 0.49) to be comparable to that of MTBI in the general population (d 
= .54). Effect sizes for studies employing a control group were large (d = 0.89), whereas those 
based on intraindividual comparisons (baseline-post-injury) were less robust (d = 0.19), largely due 
to practice effects. The data were also examined by domain of functioning, with the following out-
comes: global functioning (d=1.42), memory acquisition (d=1.03) and delayed memory (d=1.0). No 
significant effects were found after 7-10 days post-injury although the authors did note that delayed 
memory remained problematic 7 days post-injury in studies that employed a control group. More re-
cently, Broglio and Puetz (2008) examined 39 studies spanning 4,145 concussed athletes and con-
trols. They reported an average effect size of -0.81 (Hedge’s g) for neurocognitive functioning as-
sessed acutely, with larger effect sizes for studies employing a control group (g = -0.92) compared 
to those without a control group (g=-0.63). Larger effect sizes were found in the acute period (1st as-
sessment post-injury) for self-reported symptoms (g = -3.31) and postural control (g = -2.56). Re-
duced effects were found for all three outcomes in follow-up assessments. A noteworthy finding was 
that those studies employing traditional tests had larger effect sizes during the 14-day follow-up pe-
riod when compared to computer based tests. Iverson (in press) compared the effect sizes of neuro-
cognitive functioning following concussion to the effects of other neuropathological conditions and 
found them to be comparable to MCI/dementia and Moderate/Severe TBI after more than 2 years 
post injury. 
 

Despite the development of a robust literature supporting the use of neuropsychological measures in 
the acute evaluation and management of sports concussion, the field is not without its detractors, 
(e.g. Randolph, et al. 2005; Kirkwood, Randolph & Yeates, 2009; Randolph & Kirkwood, 2009). This 
debate sheds light on areas that are in further need of development. For example, there have been 
no empirical studies to my knowledge that have established the utility of baseline testing in sports 
concussion, though as a field we value the precision that longitudinal assessment adds to clinical 
judgment in neuropsychology. As noted earlier, having accurate pre-injury assessments has always 
been a quest in neuropsychology that was not readily attainable except in the sports domain. In this 
sense, athletic centers have truly become a laboratory in which to examine many basic hypotheses. 
Baseline neurocognitive testing has become a cornerstone of concussion surveillance programs be-
cause of the innate rationality of the approach (e.g., intraindividual pre-post assessments) and ag-
gressive marketing by test developers. Indeed, the use of intra-individual evaluations should theo-
retically eliminate many confounding variables that would be present if normative test data were 
used instead. However, the use of baseline testing introduces significant complexity into the inter-
pretation of post-injury test data. Critics have noted that test-retest correlations have been in the low 
to moderately high range. For example, for traditional tests Barr and colleagues (2003) reported test-
retest coefficients ranging from .39 to .78. Using an average retest interval of 6 days, Iverson, Lovell 
and Collins (2003) reported test-rest correlations ranging from .67 to .86 on the four major ImPACT 
indices. In contrast, Broglio and colleagues (2007) reported low to moderate test-retest stability on 
three contemporary computer-based programs with ICCs of .15 to .65. It should be noted that this 
latter article has been criticized for significant methodological shortcomings.  Nevertheless, there are 
few who would quarrel with the need for developing measures with greater temporal stability  
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given that it is not unusual for an athlete to have their first concussion 1 or 2 years following their 
initial baseline. This is particularly important in the pediatric population where developmental 
changes in cognitive functioning would lead to changes in “baseline” scores. Yet it is also important 
to note that although the arguments against psychometric fidelity have been put forth in the sports 
neuropsychology literature, these arguments can be applied across the field of neuropsychology, 
particularly in instances where individuals are tested serially.  
 

Test-retest reliability is directly impacted by practice effects, in which performance may be a function 
of prior experience and not cognitive improvement per se. There are two forms of practice effects, 
content and procedural. A content practice effect occurs when the same test content is used at 
Time1 and Time2, such as a repeated word-list. Alternate forms of tests (e.g., using different word 
lists, different designs, etc.) help to reduce content practice effects. A procedural practice effect oc-
curs when the patient benefits from exposure to the test format and demands, and thus is not de-
pendent on test content or mitigated by using alternate forms. Practice effects for computer pro-
grams are less significant than traditional tests but they do exist (Iverson et. al, 2003). Clearly, the 
presence of practice effects complicates the interpretation of test data, particularly when the average 
group practice effects are unknown. Of significance in the sports population is the finding that ath-
letes with acute concussions do not show a practice effect whereas uninjured controls demonstrate 
significant practice effects (Echemendia et al., 2001). This finding highlights possible value for the 
use of baseline assessments despite the concerns noted above.   
 

Athletes have been lauded as an ideal population for the study of MTBI because they are typically 
motivated to return to play and generally not subject to the secondary gain issues that are seen in 
MTBI patients involved in litigation and/or seeking disability. Bailey, Echemendia and Arnett (2006) 
demonstrated that differential motivation at baseline and following concussion may be problematic. 
They noted that players at baseline may be much less motivated to perform well due to indifference, 
boredom, suspicion, peer pressure, deliberate attempts to score low, etc. In contrast, when evalu-
ated post-injury, most players are highly motivated to perform well so that they can return to play. 
This difference in motivation may lead to premature return to play for players who were not fully mo-
tivated at baseline.     
 

It must be understood that in order to accurately interpret change scores, an index should account 
for the multiple sources of error noted earlier (interested readers are referred to Chelune [2003] and 
Crawford & Garthwaite [2007]). Reliable Change Indices use the standard error of the difference 
(Sdiff) to calculate a confidence interval for the Time1-Time2 difference (see Chelune, 2003). Subse-
quent formulas have been used to account for practice effects. Linear regression models (see Craw-
forth & Garthwaite, 2007) have also been developed that account for regression to the mean, which 
is particularly useful with scores at extreme ends of the distribution. These models generate pre-
dicted retest scores that can be compared to observed scores.  
  
The complexity underlying interpretation of test data begs the question of who should administer and 
interpret neuropsychological tests in the sports population. A desperate need among sports medi-
cine professionals, coupled with the desire for simplicity and attractive marketing have led to the 
view that these tests can be administered and interpreted by non neuropsychologists who  
 



attend basic interpretation courses. Echemendia, Herring and Bailes (2009) discuss this issue at 
length and conclude that while paraprofessionals can be adequately trained for the administration of 
tests, proper interpretation of neuropsychological tests is best left in the hands of neuropsychologists 
whose training in psychology and neuropsychology make them uniquely qualified for this purpose.  
 

In my clinical practice and research, I have begun to utilize what has been termed the “hybrid” 
approach to measurement. I utilize both computerized testing and traditional testing in post-injury 
evaluations. Our research with professional and college athletes (in preparation for publication) 
suggests that a combination of the two approaches maximizes their strengths, which allows for 
greater sensitivity and specificity. Clinically, it is not unusual to observe “normal” performance on 
one set of measures and clear deficits on others. Typically, the computerized battery does a better 
job of assessing reaction time/processing speed, whereas the traditional battery is superior in 
assessing memory functions and complex processing speed.   
 

In sum, sports neuropsychology has enjoyed a fast rise into the lexicon of American sports. Team 
medical staffs rely on neuropsychologists to provide important and unique information to assist in the 
return to play decision-making process. Like all new areas of research and practice, we have much 
to learn and many of our most basic assumptions (e.g., the need for baseline testing) must be 
carefully evaluated to assess their incremental utility. We also need to continue striving to refine our 
measurement techniques and develop better algorithms in order to have greater confidence in our 
findings. Irrespective of the baseline/no baseline debate, our measures continue to be central to the 
post-injury assessment of players and clinical decision-making regarding the presence or absence of 
neurocognitive dysfunction. In the last analysis, we must remember that applying 
neuropsychological techniques to the sports arena is a clinical enterprise that requires the best we 
have to offer from our psychological and neurological training.  
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Challenges in the Care and Management of Sports 
Concussion 

Christopher Randolph, PhD, ABPP/CN 
 
In general, the development of any given algorithm for 
injury management should be based upon the modification 
of risk and/or outcome. That is, one would like to minimize 
further risks following an injury, and if possible, improve 
outcome (via more rapid or more complete recovery). The 
management of sport-related concussion, however, has 
evolved largely in the absence of any data regarding 

outcome modification, and very little discussion of risk reduction. It is perhaps the lack of such data 
that has led to the proliferation of various competing “guidelines” on management. In discussing 
management strategies, this section will focus upon post-injury management, recognizing that there 
are certain strategies (rule changes, equipment choices) that have the potential to alter (although not 
eliminate) the incidence of concussion. It is also recognized that there may be long-term 
consequences of repetitive head trauma/concussion, but a discussion thereof is beyond the scope of 
this section on post-injury care/management. 
 

The management of concussion in a given athlete essentially involves decision-making in the acute 
(immediately post-injury), sub-acute (~ one week post-injury), and post-acute phases of recovery. In 
a recent paper, we reviewed the existing data on the epidemiology of risks, using American football 
as a model (Randolph & Kirkwood, 2009). The primary serious acute risk following sport-related 
head injury is subdural hematoma. Over a 10-year period involving 18 million player-seasons, there 
were 88 cerebral injuries that resulted in death or permanent neurological deficits. Almost all of 
these were due to acute subdural hematomas. While these injuries are very rare, the gravity of the 
outcome certainly warrants close monitoring of neurological status in the acute phase following a 
concussion, and the availability of rapid transport to a trauma center in the event of deteriorating 
status. 
 

Moving to the sub-acute phase, there is little in the way of rationale for specific algorithms for 
management, most of which revolve around return-to-play decision-making. This is the post-injury 
phase that has received the most attention, however, and engendered the most controversy. There 
is a general belief that following a concussion, the brain is in a state of vulnerability, and that an 
athlete should not be returned to play until his/her brain has “recovered”. Symptom checklists, 
baseline neurocognitive testing, and balance testing have all been studied as techniques for 
monitoring recovery from concussion. Despite the near-universal agreement regarding the need for 
symptom resolution prior to return to play, there are almost no data to suggest that there is a 
significant risk associated with “premature” return to play.  
 

The specter of “second impact syndrome” is often cited as a reason to ensure players are symptom-
free before returning to play. This phenomenon involves diffuse brain swelling after a minor trauma, 
often following a period of lucidity. The relevant literature is fairly clear, however, in establishing  
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that this is a very rare condition, does not require two closely-spaced injuries, occurs more 
commonly in non-sports settings following a single minor head injury in children, and may be linked 
to a genetic mutation involving a calcium channel subunit. Moreover, there was only one case of 
diffuse cerebral swelling identified in our 10-year review involving 18 million player seasons, so it 
seems impractical to develop a management strategy around this particular risk.  
 

There may be a slightly elevated risk of repeat concussion within the first 7-10 days following a 
concussion, but this risk remains quite low, is not associated with significantly worse outcome from 
the second concussion, and appears to be more tightly linked to time than to the resolution of 
symptoms (McCrea et al., 2009). In sum, there is no evidence that “premature” return to play carries 
any additional risks, and absolutely no evidence that the use of baseline testing (or any other 
measurement strategy) is helpful in modifying outcome. Given the absence of any such evidence, it 
seems most appropriate to encourage team medical personnel to rely upon their own clinical 
judgment in decision-making regarding return to play, rather than adhere to any rigid algorithm. In 
addition, there are a number of psychometric issues that complicate the use of baseline 
neurocognitive testing and may result in decision-making based upon unreliable information 
(Randolph, in press). Furthermore, in the recent study cited above (McCrea et al., 2009), it was 
determined that approximately 40% of players were returned to play while still symptomatic, 
suggesting that the various guidelines are routinely ignored, as they universally call for symptom 
resolution prior to return. 
 

The vast majority of sport-related concussions are characterized by rapid and complete recovery of 
symptoms, balance impairment, and cognitive impairment. This recovery typically occurs over a few 
days, and no prospective controlled study has yet identified a group difference after one week post-
injury. There are occasional cases of prolonged or atypical recovery, however, and these should be 
the focus of some discussion with respect to management. The exact incidence of “prolonged” 
recovery is currently unknown. The proportion of injured athletes falling into this category must be 
quite small, however, as they fail to affect group comparisons in controlled studies after about 7 
days.  
 

There are a number of potential contributors to prolonged or atypical recovery, and this is the area in 
which clinical neuropsychology clearly has the most to offer in terms of differential diagnosis and 
treatment planning. In doing so, we must be cognizant of the natural history of typical recovery, and 
of various neurological and psychological factors that might influence symptom expression over 
time. It is very clear that persistent post-concussive symptomatology (and even neurocognitive test 
performance) can be influenced by factors such as diagnosis threat/expectation as etiology, and that 
recovery can even be prolonged by iatrogenic influences. It is not uncommon to hear about 
practitioners advocating for weeks of complete “brain rest” following a concussion in a high school 
athlete. To date, there is no credible scientific basis for such a recommendation, and this type of 
advice is likely to engender fears of long-lasting or permanent symptomatology, prolonging recovery 
and interfering with academic progress. The literature regarding psychoeducational interventions for 
uncomplicated mild traumatic brain injury should provide a basis for the management of prolonged 
symptomatology following sport-related concussion, in the absence of any comparable controlled  
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studies of interventions in sport-related concussion. Neuropsychologists are the professionals best 
equipped to engage in the process of differential diagnosis and appropriate treatment planning for 
such individuals, on the basis of our training and the tools that allow us to tease apart the various 
factors that may be contributing to prolonged or atypical symptomatology. These tools involve not 
only standard neurocognitive assessments, but also measures of effort and of psychological 
symptomatology and personality profiles (e.g., MMPI-II) where indicated. 
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Prestigious Upper Midwest Multi-Specialty Group Seeking  
Neuropsychologists 

Sanford Health is currently seeking two full-time Neuropsychologists (1 Adult 
and 1 Pediatric) to join its well-established Neuroscience Center in Fargo, ND.  

Post-doctoral training in neuropsychology and eligibility for board certification is required.  Sanford Neuroscience Center is 
the premier neuroscience group in the region and currently includes one pediatric and one adult neuropsychologist, seven 
adult neurologists, one pediatric neurologist and three neurosurgeons.   The practices include assessment and interven-
tion for a broad spectrum of patients with CNS disorders.  Academic appointments are available.  Opportunities for clinical 
research, supervision and mentorship of practicum students are also available. 
 

Sanford Health, an integrated health system headquartered in Fargo, ND and Sioux Falls, SD, is now the largest, rural, not
-for-profit health care system in the nation serving 110 communities in six states.  Sanford Health Fargo includes a 380-
bed hospital; 203-bed CARF accredited rehabilitation unit, and a CARF-accredited brain injury program.  Patient referral 
area of nearly 450,000.  
  
The metro area of Fargo-Moorhead, home to nearly 190,000, features three universities, excellent school systems, and 
year-round cultural activities and sporting events.  For more information about Sanford Health and the community Fargo-
Moorhead visit websites www.sanfordhealth.org, www.fmchamber.com, and www.culturepulse.org. To learn more 
about these excellent practice opportunities contact: 

 
Jean Keller, Physician Recruiter 

Sanford Physician Recruitment 
Phone: 701-280-4853 

Fax: 701-280-4136 
Email: Jean.Keller@sanfordhealth.org 

http://www.sanfordhealth.org/�
http://www.fmchamber.com/�
http://www.culturepulse.org/�

	Sanford Health is currently seeking two full-time Neuropsychologists (1 Adult and 1 Pediatric) to join its well-established Neuroscience Center in Fargo, ND.  Post-doctoral training in neuropsychology and eligibility for board certification is required.  Sanford Neuroscience Center is the premier neuroscience group in the region and currently includes one pediatric and one adult neuropsychologist, seven adult neurologists, one pediatric neurologist and three neurosurgeons.   The practices include assessment and intervention for a broad spectrum of patients with CNS disorders.  Academic appointments are available.  Opportunities for clinical research, supervision and mentorship of practicum students are also available.
	Sanford Health, an integrated health system headquartered in Fargo, ND and Sioux Falls, SD, is now the largest, rural, not-for-profit health care system in the nation serving 110 communities in six states.  Sanford Health Fargo includes a 380-bed hospital; 203-bed CARF accredited rehabilitation unit, and a CARF-accredited brain injury program.  Patient referral area of nearly 450,000. 


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


