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ABSTRACT 
The last decade of inflammation research has been dedicated to discovering the role of cytokines 

in disease process and pharmaceutical use. Neuropeptides are now becoming 
increasingly identified as major players and regulators in the inflammatory cascade.   Nowhere is this 
more evident than in the case of diabetic neuropathy and the occurrence of foot ulcerations. Diabetic 
peripheral neuropathy is the number one indicator of a patient developing an ulceration 
that resists healing. Wound healing requires the integration of complex cellular and molecular events in 
successive phases of inflammation, cell proliferation, cell migration, angiogenesis and 
re-epithelialisation.  Neuropeptides released from peripheral nerves such as Substance P and 
Neuropeptide Y have been shown in a number of studies to help orchestrate the cytokines and 
migratory cells. This poster will serve as a review, and for many, an introduction to the recently 
realized neuroimmune system. 
 
Considerations:  Please note this intended to present a “current state” of the research in which I was 
involved this year.  Unfortunately my experience this summer was limited to knowledge gain as opposed 
to experimental outcome gain.  As I was not involved personally in a project, I have no successful or 
failed experiment to present in the typical format.  However, the subject matter 
in which I intend to review and present in poster form is universally applicable to all inflammation and 
is surprisingly unknown to most due to its relatively new beginnings. I am 
confident that this topic will be most interesting to poster session attendees. 

Information and results for this poster will be pulled mainly from the work of my research 
mentors A. Veves and FW. LoGerfo. 
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The Role of COX-1 in Radiation Induced Neuroinflammation 
 
Introduction: Normal tissue irradiation in the brain causes both acute and delayed 
effects, including induction of neuroinflammation. The neuroinflammatory response consists of the 
activation of microglia and astrocytes and upregulation of mediators such as chemokines, cytokines, 
prostanoids, reactive oxygen and nitrogen species. These changes in the tissue are thought to contribute to 
long-term damage such as disruption of the blood-brain barrier, demyelination, and white matter necrosis. 
Neuroinflammation is seen following many types of injury and may contribute to CNS disorders such as 
Alzheimer’s, Parkinson’s, ALS, and dementia [Choi 2008]. Indeed, epidemiological studies indicate that 
individuals taking nonsteroidal anti-inflammatory drugs that target prostaglandin production by 
cyclooxygenase (COX) show reduced risk for Alzheimer’s disease [Klegeris 2005].  Previously, the 
inducible isoform COX-2 was thought to be the primary producer of prostaglandins after CNS damage 
and was presumed to be the target for many anti-inflammatory drugs [Choi 2009]. More recently COX-2 
has been shown to have protective effects on the cells of the brain and COX-1 appears to be the enzyme 
that is most relevant to CNS inflammation. 
 
Objective: To determine the role of COX-1 in neuroinflammation after radiation injury in the 
mouse brain. 
 
Background: COX-1 is primarily found in microglia, which are responsible for innate immune 
responses by producing proinflammatory molecules [Gao 2009].  In contrast, COX-2 is primarily 
found in neurons. Activated microglia numbers increase significantly 24 after brain irradiation 
and persist out to one year [Olschowka and O’Banion unpublished data]. Activated microglia 
produce a range of pro-inflammatory molecules that alone or through the activity of other cells 
can lead to neural damage, oxidative stress and cell death [Hailer 2008]. COX-1 has been 
implicated in several diseases associated with neuroinflammation, including Alzheimer’s and 
Parkinson’s disease [Yermakova et al 1999, Teismann 2003].  Recently, COX-1 deficient mice 
injected with lipopolysaccharide were found to have significant reductions in neuroinflammatory 
markers such as iNOS, chemokines, cytokines, prostaglandins, thromboxanes and microglial 
activation relative to wild-type control mice [Choi 2008]. This suggests that COX-1 inhibitors 
might be therapeutically beneficial in diseases associated with neuroinflammation [Choi 2009]. 
 

Methods: B6;129P2 mixed background (WT or COX-1-/-) mice (8-10 weeks old) were 
anesthetized, cranially irradiated using a Cesium-137 source at doses of 35 Gray (Gy), and 
sacrificed 6 months following irradiation. Mice were anesthetized and perfused with 
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4% paraformaldehyde. Brains were immersion fixed, frozen, sectioned to 30 µm and stored in 
cryoprotectant. Sections were subjected to standard immunohistochemical protocols with 
antibodies to assess radiation-associated activation of microglia (MHC-II and Iba-1), astrocytes 
(GFAP - fluorescent), and endothelial cells (ICAM-1). Stained sections were quantified from 
captured images by direct cell counting (MHC-II) or by threshold analysis and calculation of 
area occupied by stain using ImageJ (NIH).  2-Way ANOVA followed by Bon ferroni Post Hoc 
Test was used to establish statistical significant at a level of p < 0.05. 
 
Results: Numbers of MHCII+ stained per mm2 were significantly increased by radiation in both 
wild-type (p < 0.05) and COX-1-/- (p < 0.001) mice.  Interestingly, irradiated COX-1 deficient 
mice showed greater numbers of MHC-II positive cells relative to irradiated control mice (p < 
0.01). Although the morphology of Iba-1 positive microglia clearly changed with radiation, our 
quantitative approach failed to detect differences in total area stained with no difference between 
strains detected.  ICAM-1 staining was significantly increased following 35 Gy irradiation in 
both wild-type (p < 0.01) and COX-1 knockout (p < 0.05) mice, but no significant differences 
between the two strains was observed. Cells of unknown type were consistently seen on ICAM 
stained sections. Double labeling immunofluorescence of ICAM1 with GFAP or IBA1 
demonstrated co- localization in both astrocytes and microglia. 
 
Conclusions: Our results confirm that neuroinflammation occurs following irradiation and is 
prominent for the time (6 months) and dose (35 Gy) examined here.  COX-1-/- showed 
neuroinflammatory responses and in the case of MHCII, appeared to have a more robust 
response to radiation than wild-type mice.  There results are not consistent with other studies 
suggesting a pro-inflammatory role for COX-1. This discrepancy could well be due to 
differences in eliciting agents (i.e. radiation vs. LPS) or in the time points examined (days vs. 
months). Additional work will be required to more fully dissect the role of COX-1 in 
neuroinflammation following radiation injury. 
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Inhibition of Placental Growth Factor (PlGF) in Medulloblastomas Does Not Inhibit 
Neurosphere Formation 
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Objection: To determine whether anti PlGF therapy has an effect on stem cell properties in 
medulloblastoma regression. 

 
Methods: D283Med and D341Med human medulloblastoma cells were transfected with Gaussia 
luciferase cDNA and implanted orthotopically into cerebelli of SCID mice. Tumor growth was 
followed by whole body imaging and blood Gluc assay. Murine PlGF was blocked by anti-PlGF 
antibody (PL5D11D4, ThromboGenics) or silenced by siRNA.  Immunohistochemistry (IHC) for 
nestin, a stem cell marker, was performed on tissue sections of dissected tumors.  In vitro, to evaluate 
the role of PlGF for neurosphere formation, human and murine D283, D341 and 283Mbm 
medulloblastoma cell lines were cultured in Neurocult media and treated with anti-PlGF antibody and 
murine and human PlGF recombinant protein.  Sphere formation was monitored and recorded for 10 
days.  3-(4,5-Dimethylthiazol-2-Yl)-2,5-Diphenyltetrazolium Bromide (MTT) assay was performed 
in vitro to explore viability and proliferation. 

 
Results: Mice with implanted medulloblastoma cells with PlGF silenced by siRNA or blocked by the 
antibody from the day of implantation showed a significant delay in tumor growth (p < 0.0001) and 
prolonged survival (p = 0.003) when compared to IgG-treated controls. Treatment of established 
tumors 3 weeks post-implantation with anti-PlGF antibody showed stabilization of 
disease and regression of medulloblastomas (p = 0.017) by Gluc and whole body imaging 
measurements, and prolongation of survival (p = 0.0009).  Immunohistochemistry showed nestin 
upregulated in sections from siRNA PlGF knockdown tumors and those treated with anti-PlGF 
antibody compared to IgG treated controls.  Sphere formation was not prevented by anti-PlGF antibody 
treatment in vitro. Viability and proliferation were also not inhibited by anti-PlGF antibody treatment 
in vitro. 

 
Conclusions:  Pharmacological or genetic blockade of -PlGF leads to regression of medulloblastoma 
in vivo and upregulation of stem cell marker nestin. However, anti-PlGF blockade does not inhibit 
neurosphere formation in vitro suggesting that PlGF blockade does not affect medulloblastoma stem 
cells. 
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Dissemination of a Health Literacy Intervention to 
Improve Provider-Patient Communication of Medication Instructions and Decrease Outpatient 
Pediatric Errors 
 
Introduction:  According to the Institute of Medicine (IOM), almost half of all US adults have trouble 
understanding and utilizing health information, or low health literacy.”1 Health literacy has been 
recognized as a critical quality and patient safety issue, and has been specifically linked to poor 
medication management.5-9 A recent study found that 70% of preventable adverse drug events (ADEs) in 
pediatric outpatients are attributable to errors in medication administration;10 barriers to provider 
communication of medical instructions, including limited health literacy skills, play an important role.11-13 

This issue is particularly concerning given the high prevalence of dosing errors (>50%; liquid 
medications)14-16 and nonadherence17 in children. To address these issues, a bilingual (English/Spanish), 
plain language, pictogram-based health literacy intervention was developed at NYU School of Medicine / 
Bellevue Hospital to facilitate provider communication of medication information. A randomized 
controlled trial in Bellevue’s pediatric ED demonstrated the efficacy of the intervention, with decreased 
dosing errors (intervention vs. control: 5.4% vs. 47.8%, p=0.0002) and non-adherence (9.3% vs. 38.0%, 
p=0.002).18 The current study builds on this prior work by seeking to examine the effectiveness and 
feasibility of the pictogram-based intervention as it is implemented in 2 public hospital pediatric 
emergency department settings for use by pediatric providers. 
 
Objectives: 
To assess the effectiveness of the pictogram-based health literacy tool in decreasing revisit 
rates, improving medication dosing and adherence by parents, and improving the quality of provider-
parent communication. 
To assess the feasibility of incorporating the pictogram-based tool into routine practice in the pediatric 
ED, including assessing utilization rates, as well as the fidelity with which providers perform each 
component of the health literacy tool. 
 
Background: This study is consistent with a growing national focus on the development of evidence-
based strategies to address low health literacy and reduce medical errors.1, 2    Medication errors are a 
particularly critical concern in children, given the high prevalence of misdosing,16-18 and a 2.4x increased 
rate of adverse events when medication errors occur in children.21   Of further concern is an overall poor 
adherence rate of 50%,19 with implications for treatment failure and drug resistance.19, 22   Effective 
communication is critical; the ED, given its often chaotic nature, is an especially high risk site for 
miscommunication / error.23

 

 
The HELPix tool was designed to facilitate accurate dosing and adherence to the prescribed medication 
schedule by directly addressing the communication needs of caregivers with low literacy. HELPix has 
three components: 1) medication instruction and log sheets, 2) teachback, and 3) provision of a 
standardized dosing instrument (liquid medications only). 
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Methods: This study employs a pre- / post- implementation study design. We will compare findings 
from 2 public hospital EDs, Bellevue and Woodhull Hospitals, serving patients with similar 
sociodemographics, one of which will undergo implementation of the HELPix tool, while the other will 
continue to provide routine medication counseling. 
 
We have begun to enroll and assess parent/children and providers in the pre-implementation phase. 
Chart reviews at each site are performed consecutively to assess parent-child dyads for eligibility. 
Inclusion criteria: child <8 years, child prescribed a daily dose short course (<14 day) liquid medication. 
Exclusion criteria: caregiver non-English/ Spanish language (due to HELPix instruction sheets available 
in English/ Spanish only). 
Assessments by Chart review:  Child diagnosis / prescription information are obtained by chart review, 
hospital revisits are assessed, and sociodemographic information is collected. 
Assessments by telephone interview: Parent medication-related practices (report of medication 
dose, adherence (start/end time, missed doses), and use of standardized instrument), report of provider 
strategies used to communicate medication instructions (e.g. teachback), report of 
perceived quality of provider communication, and sociodemographic information. 
Observed assessments: Those parents enrolled by telephone are asked to return for an observed dosing 
assessment utilizing a previously established protocol.20 Parents are also asked to complete health 
literacy (STOFHLA (short Test of Functional Health Literacy in Adults), NVS (Newest Vital Sign)) and 
numeracy (WRAT (Wide Range Achievement Test) Arithmetic) assessments.3 

 
Results: To date, we have enrolled 79 subjects (Bellevue n=34; Woodhull n=45), which represents 
approximately 25% of the total number we plan to enroll for Phase I of the study. 
 
Caregiver health literacy and numeracy 
A significant proportion of caregivers fell into the marginal or inadequate HL categories. Statistically 
significant differences in TOFHLA categorization was seen between sites, with 
15.8% at Bellevue vs. 48.0% at Woodhull falling in to the inadequate category (p=0.04). No 
statistically significant differences between sites were seen in NVS categorization (p=0.8). Caregiver 
numeracy, assessed using the WRAT-3 Arithmetic, was poor, with 86.4% scoring below a 5th grade 
level.  No statistically significant differences in numeracy category were seen between parents at 
Bellevue compared to parents at Woodhull (p=1.0). 
 
Dosing errors and adherence 
51.2% made a dosing error, defined as 20% or more deviation from the prescribed dose (Figure 1).  
23.3% of parents made an error greater than a 50% deviation from the prescribed dose. The 
vast majority, approximately 90% of doses, involved underdosing rather than overdosing. Thus far, 
approximately 40.4% of parents were non-adherent (80% adherence rate considered to be 
acceptable).  We have not yet examined correlations between dosing error and adherence and the 
caregiver health literacy / numeracy variables. 
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Figure 1: Caregiver dosing accuracy, observed 
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Conclusion:  It has become increasingly evident that strategies to prevent medication errors are needed, 
particularly ones which take into account the widespread level of low health literacy in the US.  Strategies 
targeting errors in children are especially needed, given the high prevalence of misdosing and non-
adherence.16-18 Unfortunately, there has been limited development or evaluation of interventions to prevent 
parent medication administration errors in children. 
 
Prior work has already found the HELPix intervention to be efficacious in improving caregiver dosing 
accuracy and adherence in the ‘ideal’ world where the intervention was performed by trained members of 
the research team.  This current study aims to assess how effective and feasible HELPix will be in the 
‘real’ world, where each child’s health care provider administers the intervention. The low resource 
requirements for this intervention, along with a large reduction in risk and a small number needed to treat, 
support its potential utility in clinical practice.20

 

 
We have only just begun to gather data for phase I of our study.  Our findings reveal that a large number 
of caregivers are categorized as having ‘marginal’ or ‘inadequate’ health literacy, and a significant 
percentage have poor numeracy skills, below a 5th grade arithmetic level. Dosing errors were frequent and 
non-adherent rates were high, consistent with findings from our previous studies. These results illustrate 
that HELPix may be particularly effective with this population of low literate patients. HELPix integrates 
proven communication strategies to improve provider- parent communication of medication instructions, 
providing specific support for parents with low health literacy.  The pictogram-based materials help 
parents to focus on key concepts, with a particular emphasis on appropriate measurement of liquid 
medications. Ultimately, we hope to disseminate the intervention across NYC and nationally. We also 
hope to expand the scope of HELPix to include additional medication types, including those for chronic 
diseases, adult medication regimens, as well as additional languages. 
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Valproate-Induced Remission of Zebrafish T Cell Lymphomas 
 
Introduction: Treatment of pediatric T cell lymphoblastic lymphoma (T-LBL) is highly effective but 
requires 2 years of morbid and intensive therapy that also confers risks for long-term side effects to 
survivors. Molecularly targeted treatments carry the promise of less toxic—yet still highly efficacious—
therapies for T-LBL, with several classes of agents currently in development. Using transgenic murine 
Myc (mMyc) zebrafish, as well as shrek (srk), hulk (hlk), and oscar the grouch (otg) mutants, Dr. Frazer’s 
lab has piloted g-irradiation (XRT) and dexamethasone  (DXM) treatments in D. rerio T-LBL. Their 
results demonstrate that both interventions can  induce high rates of remission, and show that zebrafish 
and human T-LBL are similarly susceptible to these therapies, alluding to their common biologic features. 
Objective: To determine if valproate induces T-LBL and T-ALL remission in mMyc, srk, hlk, and otg 
lines of D. rerio in vivo. 
 
Background: Dr. Frazer and colleagues recently published their findings in Leukemia, Heritable T-Cell 
malignancy models established in a zebrafish phenotypic screeni. Their work uses zebrafish genetic 
models to better understand the molecular abnormalities that lead to T cell acute lymphoblastic leukemias 
and lymphoblastic lymphomas. Although many T cell cancers have lesions in known genetic loci, like 
well-characterized mutations in NOTCH1 and c-MYC, many other unknown genetic lesions likely cause or 
contribute to malignant transformation. Dr. Frazer and his team used transgenic fish with T-lymphocyte 
specific expression of Enhanced Green Fluorescent Protein (EGFP), rendering their T cells visible by 
fluorescent microscopy. In a ‘forward-genetic’ approach, these fish were subjected to chemical 
mutagenesis with a DNA- damaging agent, ENU (N-ethyl-N-nitrosourea). Subsequent generations of fish 
were screened for tumors expressing EGFP, and 3 lines with heritable predisposition to T cell malignancy 
were obtained. The morphologic appearance of these cancers resemble human varieties of T-cell acute 
lymphoblastic leukemia (T-ALL) and lymphoblastic lymphoma (T-LBL). 
Methods: Wild-type and mMyc D. Rerio were used to find a suitable therapeutic and non-lethal dose of 
valproate of 7.5µg/ml. Zebrafish with a positive screen for cancer from mMyc and hlk lines were used in 
the various trials. Trials in June and July 2010 had the following protocol: Four mMyc and two hlk were 
photographed on day 0 (d0) with UV light to floresce the EGFP 
expressing lymphocytes and visualize disease burden. Fish were then placed in separate containers with 
200 ml of water with a valproate concentration of 7.5µg/ml. Subsequent 
photographs were taken around every 3-4 days. Treatment was continued until day 14 and the fish 
were followed with weekly photographs to see when/if remission occurred. Alongside this project, 
previous studies in which tamoxifen is used to induce mMyc leukemia at a much younger age were 
successfully duplicatedii. This will increase the number of available D. rerio with T cell lymphomas for 
further studiesiii. 
 
Results: Photographs of each fish during the treatment period from the various trials were given a rating 
of complete response (EGFP florescence disappears), partial response, or no response. The mMyc fish 
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responded better than the hlk fish to valproate. As of July 2010 around 70% of them Myc fish had a 
complete response (100% in some trials) and the rest displayed partial responses. Most of the hlk had a 
partial response. 
 
Conclusion: In vivo valproate treatment effectively induces remission in T-LBL D. rerio lines, especially 
mMyc. 
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The malignant course of carotid artery occlusion: risk factor and outcomes 
Darren Bryan BA, John Carson MD, Qi He MD, Khalil Qato BA, Christopher L. Skelly MD 
 
Objective: The long term outcome of patients with carotid artery occlusion has demonstrated continued 
risk for neurologic events. The purpose of this study was to evaluate the long-term outcomes of these 
patients and to determine risk factors that were predictive of death, neurological event or contralateral 
carotid intervention. 
 
Methods:  Patients with 100% carotid occlusion as shown by duplex ultrasound were retrospectively 
identified and followed between January 2002 and June 2010 (follow-up range 1 to 93 months, mean 
follow-up 52 months) at a tertiary care hospital. All duplex exams were performed at an ICAVL approved 
vascular lab and were available for analysis. All patients had a 
minimum of three duplex exams available for review. Chi-square analysis was used to determine risk 
factors for death, neurologic event or contralateral intervention. Multivariate Cox 
proportional hazard analysis was conducted for those risk factors with P values (<0.1). Survival 
was estimated using the Kaplan-Meier method with p<0.05 considered significant. 
 
Results:  80 patients with carotid occlusion were identified and available for analysis with a median follow 
up of 51 months (range 1-101 months). Co-morbidities were commensurate with a tertiary care referral 
center. On initial encounter, 30 patients (38%) were symptomatic with 23(29%) patients having 
symtpoms referable to the occluded carotid.  During the follow-up period, 7 patients (9%) had a 
neurologic event, of which 6(86%) were referrable to the occluded carotid artery; 14 (18%) patients 
underwent a contralateral operation and 19(24 %) died. Significant Risk factors for contralateral operation, 
neurologic event in follow up, or Death are included in the table. Multivariate analysis revealed that 
amurosis fugax at initial presentation was a risk factor for contralateral operation (p=0.05 ); although 
numerous variables of multi- vessel disease were significant with Chi-square analysis, there was no 
significant risk factor associated with neurologic event with multivariate analysis.  Both neck radiation 
(p=0.05) and stenosis or occlusion of the external carotid artery ipsilateral to the occlusion on follow up 
exam (p<0.027) were associated with an increased risk of death. Kaplan-Meier analysis showed that 7 
year survival for patients with stenosis or occlusion of the ECA at follow up compared to those without 
was significantly worse (16.2%±10.3% vs. 79%±8.7%; p<0.00001) 
 
Conclusions:  Patients presenting with carotid occlusion frequently present with symptoms referable to the 
occlusion. 86% of neurologic events originated from the occluded carotid artery, indicating that it is not a 
benign process. Multivariate analysis revealed no factor predictive of subsequent neurologic event, 
specifically, concurrent extracranial arterial disease.  Given the significant risk of death in patients found 
to have ipsilateral ECA stenosis in follow up, it seems reasonable to continue surveillance of the occluded 
carotid. 
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Risk Factor Contralateral 
operation 

Neurologic 
Event in follow 
up 

Death 

Prior Neck irradiation 0.68 0.17 .054‡ 
Symptoms present at 
initial presentation 

0.57 0.47 0.075 

Amurosis Fugax at initial 
presentation 

.078‡ 0.76 0.44 

Contralateral ICA 
progression in follow up 

0.20 0.47 0.49 

Ipsilateral ECA at 
presentation* 

0.17 0.19 0.005 

Contralateral ECA at 
presentation 

0.005 0.56 0.014 

Ipsilateral Vert in follow 
up* 

 0.019 0.29 

Ipsilateral ECA in follow 
up* 

0.033 0.073 <0.0001† 

Contralateral ECA in 
follow up 

0.62 0.46 0.061 

Any ECA/Vertebral 
stenosis or occlusion at 
presentation 

0.053 0.098 0.007 

ECA/Vertebral stenosis or 
occlusion progression 
in follow up 

0.29 0.427 0.31 

 

Table 1. P values from Chi squared analysis of risk factors predictive of contralateral operation, 
neurologic event in follow up, and death. P values <0.01 were then put in a multivariate analysis: 
†p<0.05 in multivariate analysis. ‡p=0.05 in multivariate analysis. 
 
iJK Frazer, ND Meeker, L Rudner, DF Bradley, ACH Smith, B Demarest, D Joshi, EE Locke, SA 
Hutchinson, S Tripp, SL Perkins and NS Trede. Heritable T-cell malignancy models established in a 
zebrafish phenotypic screen. Leukemia 2009;23:1825-1835. 
 
iiLara Stevanato, Randolph L Corteling, Paul Stroemer, Andrew Hope, Julie Heward, Erik A 
Miljan and John D Sinden. C-MycER transgene silencing in a genetically modified human neural 
stem cell line implanted into MCAo rodent brain. BMC Neuroscience 2009;10:86. 
 
iiiFrancois Vaillant, Karen Blyth, Anne Terry, Margaret Bell, Ewan R Cameron, James Neil and 
Monica Stewart. A full-length Cbfa1 gene product perturbs T-cell development and promotes 
lymphomagenesis in synergy with MYC. Oncogene 1998;18:7124-7134. 
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Effects of Varying Stimulus Frequency and Rate on the ABR of the Developing Rat Introduction: 
 
The Auditory Brainstem Response (ABR) consists of a series of electrical potential peaks and troughs 
generated at various levels of the central auditory pathway(4,6,9). While human full-term neonates can hear 
at birth, previous studies have shown that auditory function in the rat as measured by the ABR begins at 
postnatal day (PND) 12-14 and adult thresholds are reached by PND 22(1,3,9).  It has been demonstrated 
that latencies decrease and amplitudes increase as a function of maturation of the CNS(2,5).  Factors thought 
to explain these maturational changes are progressive myelination of nerve fiber tracts, fiber diameter 
growth, facilitation of synaptic transmission and improved synchronization(9). In this study, the 
developmental time course of the Auditory Brainstem Response (ABR) was measured in the developing 
rat from PND 14 to PND 40 to characterize the effects of varying the rate and frequency of stimuli on the 
latency and amplitude of the ABR waveform. Peaks analyzed in this study were P1, corresponding to the 
cochlear nerve, and P4, corresponding to the inferior colliculus(9). 
 
Methods:  Rat pups were analyzed to determine the ABR latency and amplitude at PND 14, 21 and 40. 
Prior to recording, rats were anesthetized with Avertin (200 mg/kg I.P.), and placed on a heating pad to 
maintain normothermia. The stimulus presentation hardware consisted of a RP2.1 Enhanced Real Time 
Processor (Tucker-Davis Technologies, (TDT)) functioning as a digital-to- analog converter connected to 
a Leader LAT-45 attenuator. The output from the attenuator connected to a Kenwood Stereo Powered 
Amplifier (BASIC M1D), which drove a Leaf Tweeter (EAS-10TH400A, Matsushita Electronic 
Components Corp, Japan). Evoked potentials were recorded with needle electrodes connected to a HS4 
BioAmp head-stage.  Subcutaneous electrodes were inserted behind the ipsilateral ear (recording 
electrode), contralateral ear (indifferent) and at the vertex above the nose. The rat was placed so that the 
speaker was 22 cm from the left ear, in the same horizontal plane. The frequencies tested on each animal 
were 6, 12, 24, and 36 kHz.  The rates tested were 19, 29, 39, 49, 59, 69, and 79 clicks/sec.  Both 
frequency and rate tests were performed at 60, 70 and 80 dB intensities.  Artifact rejection was enabled. 
The recorded waveforms were amplified (x10,000), filtered (3 – 100 kHz) and digitized. Latency and 
amplitude measurements were made after peak identification, and values were averaged for each age and 
compared using SPSS analytical software. 
 
Results: Analysis of P4 for PND 14 rats was not performed due to the inconsistency of the waveform after 
P1. ANOVA testing of averaged waveform latency and amplitude values showed the following results (a p 
<0.05 was considered statistically significant): 

1. Effects of stimulus rate on latency:  In P14 rats, a longer P1 latency was measured at 29 
clicks/sec compared to rates of 69 and 79 clicks/sec at every intensity level; this effect disappeared 
by PND 21. Other latencies from slower rates were longer than those measured at higher rates for 
various intensities for the P14 age group. There was no effect of rate on P1 latency at any 
intensity level for PND 21 or 40. As expected, P1 latency measurements at PND 14 were longer 
than those at PND 21 and 40 for every rate and at every intensity.  No significant differences in P4 
latency due to age or rate were found between PND 21 and PND 40 measurements. 

2. Effects of stimulus rate on amplitude: The amplitude of P1 in PND 14 rats was significantly 
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smaller than that measured in PND 21 and 40 rats at every rate and intensity. P1 amplitudes for 
19 and 29 clicks/sec were greater than the 79 clicks/sec amplitude at every intensity level for PND 
40 and for 80 dB at PND 21. Other P1 amplitudes from slower rates were greater than those 
measured at higher rates for various intensities for the P40 age group. The P4 amplitude response 
to the 19 clicks/sec stimulus was greater than the corresponding response to the 69 and 79 
clicks/sec stimuli at both PND 21 and 40. The effects of age were largely insignificant for P4 
amplitude. 

3. Effects of stimulus frequency on latency:  P1 latency shortened as age increased, consistent with 
maturation of the CNS. Higher frequencies and greater intensities of the stimulus trended toward 
shorter P1 latency for each age except for the latency measurements for 24 and 36 kHz at 60 dB 
for PND 14 rats. All other comparisons held true to the trend but not all were statistically 
significant. Differences in intensity level showed little effect in P4 latency for both PND 21 and 
PND 40.  

4. Effects of stimulus frequency on amplitude: P1 amplitudes increased with intensity level for all 
ages and frequencies. The effects of age were largely insignificant.  P4 amplitudes showed little 
change from PND 21 to PND 40, although the increase in amplitude was sharper for 6 and 12 kHz 
than for 24 and 36 kHz as the intensity level increased. 

Unless stated otherwise, latencies decreased and amplitudes increased as a function of maturation, 
consistent with previously reported data. 
 
Discussion: This study provides further support for the validity of the rat as a model for human perinatal 
auditory development. Though the ABR has been shown to be a powerful instrument for the study of the 
maturation of the human auditory system(8), the variability and difficulty in detectability during the 
preterm period limits its use(7). Whereas most full-term human neonates show an ABR response, adult 
values may not be obtained until 1-2 years after birth or longer(9). Differing responses to rate and 
frequency in the juvenile rat likely parallel the human pre- and post-natal course of development.  This 
study also confirms previously published data(5) concerning the effect of rate and frequency on the rat 
ABR.  It provides normative data and a baseline for similar frequency and rate interaction experiments to 
study environmental insults or nutritional deficiencies in the developing rat. 
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Noninvasive Uterine Electromyography can Predict Preterm Delivery 
 
Introduction: Second only to childbirth, “threatened preterm labor” is the most common diagnosis that 
leads to hospitalization during pregnancy. 1 Of those admitted to the hospital for threatened preterm 
labor, up to 50% are not in true labor and will deliver at term.2 Of those who are diagnosed as not in 
preterm labor, 20% will deliver prematurely.3 This leads to excessive hospitalizations, and missed 
opportunities to improve neonatal outcome. It is known that myometrial activation is required for 
effective contractions and true labor. This is characterized  by uterine molecular changes that lead to an 
increase in coupling and excitability of cells.4,5 These cellular changes lead to a change in the overall 
electrical activity of the uterus.6 

Background: Previous studies have shown that the myometrial activation, and the subsequent 
myometrial electrical activity changes can be monitored by uterine electromyography (EMG).6 It has 
also been observed that increases in peak amplitude and frequency, along with wave propagation 
velocity changes coincide with true labor.7,8

 

Objective: To determine if there is directionality associated with the increased electrical activity of the 
uterus during true labor, compared with false labor. 
Methods: Women presenting with regular contractions with intact membranes at term (>37 weeks of 
gestation) were included in the term group. Delivery within 24 hours of EMG measurement 
was defined as being in labor (term labor groups) and those delivering after 24 hours were defined as 
not being in labor (term non-labor group). 
Women with a diagnosis of preterm labor (at least 6 contractions in a 60 minute period assessed 
by TOCO and/or maternal perception and a cervical dilation of at least 2 cm or effacement of at least 
80% assessed by digital cervical examination) at less than 34 weeks of gestation were included in the 
preterm labor group. Delivery within 7 days of EMG measurement was classified as preterm labor, while 
those delivering after 7 days were placed in the non-preterm labor group. 
For the uterine EMG measurements, a standard 4-electrode arrangement, symmetric around the navel, was 
used. Uterine EMG was measured for 30 minutes from each patient. The patients were 
asked to remain still while supine without disturbing any of the probes and wires for the 
recordings. 
Once the uterine EMG data was collected, it was analyzed, comparing voltage peaks between two leads. 
The average time difference, velocity and directionality of corresponding voltage peaks 
were determined for each of the four groups. Results: 
pending 
Conclusion: Although it has previously been shown that uterine EMG propagation velocity and power 
spectrum peak frequency can more accurately identify true preterm labor than current 
clinical methods, the determination of more parameters that differentiate between true and false labor 
will allow better specificity and sensitivity in clinical testing. 
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Gender-Specific Risk Factors for Life-Threatening Events in Type-I Long QT Syndrome 
 
Introduction: Long QT Syndrome Type 1 (LQT1) is the most commonly occurring of the congenital 
Long QT syndromes.1   It is caused by deficiency of the slow-acting potassium channel, IKs, due to 
mutations in the KCNQ1 gene which encodes the channel’s alpha subunit. The resulting prolongation of 
ventricular repolarization often results in cardiac events, such as syncope or cardiac arrest, and is 
exacerbated by adrenergic stimulation. Accordingly, treatment of LQT1 patients often involves beta-
blocker therapy, and for intractable cases, left cardiac sympathetic denervation.2 

 
Background: The phenotypic expression of LQT1 has been shown to be affected by gender and age. 
Previous studies have focused on gender-related risk over all LQTS 1 genotypes, and have demonstrated 
that, during childhood, males have a higher incidence of cardiac events, while females display a higher 
incidence thereafter.3 

 
To date, there have been no known studies examining gender-related risk according to LQTS 1 mutation 
location.  Furthermore, previous gender studies have focused on the endpoint of cardiac events that 
include syncope as well as the more severe events of aborted cardiac arrest (ACA) and sudden cardiac 
death (SCD). In such studies, syncope served as the largest component of the combined end point due to 
its higher incidence relative to ACA or SCD in LQTS 1. 
 
Objective: In this study, we chose to examine the gender-specific risk for the more clinically important 
life-threatening events, comprising ACA or SCD, within patient subsets based on LQTS1 mutation 
location. These subsets included the cytoplasmic loop (C-loop) region, the transmembrane region not 
including the C-loops, and the non-transmembrane region. We were interested in examining the C-loop 
region, as recent work in our group has shown that mutations in this region are correlated with 
significantly increased risk for life-threatening cardiac events.4  

 

Methods: The study population comprised 1086 genetically-confirmed LQTS1 patients from the 
International LQTS registry.  Follow-up was censored at age 41 years to minimize the influence  of 
coronary disease on incidence of cardiac events. We examined the risk of ACA or SCD by gender and by 
mitation-location in the total population and in males and females separately. Mutation-location within the 
KCNQ1-encoded channel was categorized as: the C-Loop region (C- Loop), the transmembrane region not 
including the C-Loop region (Non-C-Loop TM), and the non-transmembrane region (Non-TM). The 
Kaplan-Meier life-table method was used to assess the time to first occurrence of the end point of ACA or 
SCD and the cumulative event rates by gender and mutation-location. The results were compared using 
the log-rank statistic.  Multivariate Cox proportional hazards regression modeling was used to assess the 
independent contribution of gender and mutation-location, after further adjustment for QTc duration and 
time- dependent beta-blocker therapy, to development of the end points during follow-up. 
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Results: 
1. General Risk Factors for Life-Threatening Cardiac Events: Multivariate analysis in the total 

population showed that LQT1 males had a significantly higher risk for ACA or SCD as compared 
with females (HR= 1.44 [p=0.03]). Accordingly, the cumulative probability of ACA or SCD at 
age 40 years was significantly higher in males than in females (19% vs. 15%, respectively; 
p=0.008 [Figure 1]).  In addition, LQT1 patients with C-loop mutations were shown to have 
significantly higher risk of life-threatening events as compared with patients with both non-C-loop 
TM mutations (HR = 1.92 [P=0.01]) and those with non-TM mutations (HR= 1.87 [P=0.01]). 

2. Gender-specific factors for life-threatening cardiac events: Analysis of gender-specific risk 
factors showed that among LQT1 males the risk of life-threatening events was high regardless of 
mutation-location (Figure 2), whereas LQT1 females with C-loop mutations had a significantly 
higher rate of life-threatening events as compared with LQT1 females with other mutations 
(Figure 3). Consistent with those findings, multivariate analysis showed than among males, the 
presence of  C-loop mutations was not associated with a statistically significant higher risk for 
ACA or SCD as compared with the presence of both non-C-loop TM mutations (HR = 1.34 
[P=0.38]) and non-TM mutations (HR= 1.31 [P=0.59]). In contrast, among females the presence 
of C-loop mutations was associated with a pronounced increase in the risk of ACA or SCD as 
compared with both non-C-loop TM mutations (HR = 2.53 [P=0.01]) and non-TM mutations 
(HR= 2.64 [P=0.01]). 

 
Conclusions: In this study, we have shown that among LQT1 patients, males have a significantly 
higher risk for life-threatening cardiac events from birth through age 40 years as compared with females. 
However, our findings suggest that the gender-related risk in LQT1 is affected by mutation-location. Thus, 
among males the risk for ACA or SCD was high regardless of the location of the mutation in the KCNQ1 
channel, whereas among females the presence of C-loop mutations was associated with a pronounced risk 
increase. The present results suggest that sex hormones have a location-specific effect on the expression of 
the KCNQ1 channel. These findings can be used for improved gender-specific risk stratification and 
management of patients with this inherited cardiac arrhythmic disorder. 
 
 
 
Figure 1: Cumulative probability of ACA or SCD in LQT1 patients by gender 

 
 
 
 
 



 

Figure 2: Cumulative probability of ACA or SCD in LQT1 males by mutation location 

 
 
Figure 3: Cumulative probability of ACA or SCD in LQT1 females by mutation location 
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Effect of VIP on Disease Pathology in an Animal Model of Alzheimer’s Disease Introduction:  

 
Alzheimer’s Disease (AD) is a neurodegenerative disorder associated with progressive functional decline 
and dementia. Inflammation has been shown to have a role in AD pathophysiology, likely mediated by 
cells of the central nervous system (CNS) that produce pro- inflammatory mediators. Vasoactive intestinal 
peptide (VIP) elicits an anti-inflammatory response in the CNS, and has been demonstrated to have a 
neuroprotective effect. 
 
Objective: To determine if VIP elicits a protective effect in an animal model of Alzheimer’s disease, as 
measured by AD pathology. 
 
Background: AD progression is marked by extracellular amyloid-β (Aβ) peptide accumulation, tau 
pathology, deficits in synaptic function, and neuronal loss, initiated primarily in the hippocampus, 
amygdala and the cerebral cortex. Inflammation has been demonstrated to contribute to the 
pathophysiology of AD, though it is not clear if it is etiological or a secondary effect. The cells of the CNS 
responsible for producing pro-inflammatory mediators include astrocytes, microglia, and neurons. In the 
AD brain, focal and diffuse astrocytosis is highly evident in areas of AD pathology, including at sites of 
ghost tangles, amyloid-bearing plaques, and angiopathic capillaries. Acute and chronic models of brain 
inflammation have been developed to probe how this process affects AD pathology, and synaptic 
integrity/neuronal activity.  Cytokines secreted by astrocytes, microglia, and neurons in response to an 
insult (e.g., LPS infusion, transgenic Aβ1-42 overexpression) have been implicated as the likely mediators 
of brain inflammation. Vasoactive intestinal peptide (VIP), originally discovered in the porcine intestinal 
tract, is present in the brain and CSF.1 VIP has an important role in embryonic CNS development and has 
been demonstrated to have a role in learning.2,3,4 VIP has been shown to decrease inflammation, both by 
inducing the release of anti-inflammatory mediators from astrocytes and by reducing microglial 
activation.5.6.7 Decreased levels of VIP have been shown in the aging brain, and AD patients were found to 
have significantly decreased levels of VIP compared with controls, though it is not clear if this is 
etiological or a secondary effect of the disease. An animal model of AD, treated with VIP delivered 
intranasally, demonstrated increased memory and learning compared with untreated controls.8 
 
Methods: A triple transgenic mouse model of AD (3xTg-AD) that harbors three mutant genes (hPS1M146V, 
hAPPSwe, hTauP301L) was created on a mixed 129/C57BL/6 background. The 3xTg-  AD mice develop both 
plaques and tangles in a progressive and age-dependent fashion. Two recombinant adeno-associated virus 
(rAAV) vectors were constructed: one expressing human VIP fused to the pro- sequence of the 
neurotrophin nerve growth factor (NGF) to optimize the secretion profile of VIP (rAAV2-NGF-VIP) and a 
second expressing the reporter gene product enhanced green fluorescent protein (rAAV2-eGFP). The 
individual transgenes were placed under the transcriptional control of the human cytomegalovirus (CMV) 
promoter. Both rAAV2-NGF- VIP and rAAV2-eGFP vectors were subsequently packaged into serotype-2 
virions using a baculovirus-based rAAV vector production method. The rAAV2-NGF-VIP and rAAV2 
eGFP vectors were stereotactically delivered to the left and right CA1 layer, respectively, of the 3xTg-AD 
at 6 months of age (N=9). Mice were sacrificed 6 months post-injection and brains sectioned on a sliding 
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microtome.  Immunohistochemistry was performed on the sections using: microglia/macrophage specific 
protein (anti-Iba-1); astrocyte-specific protein (anti-glial fibrillary acidic protein); AT180 specific human 
tau phosphorylated at the Thr231 residue; 6E10 specific human amyloid beta peptide, epitope in amino 
acids 3-8. Staining intensities of the CA1 region of the hippocampus were quantified. Fluorescent 
immunohistochemical staining was performed to assess presence of GFP and VIP, using anti-GFP and 
anti-VIP antibodies. Images were visualized using fluorescent microscopy. A competitive ELISA was 
performed to assess transduction of the vector. 
 
Results: No differences were found between sides treated with eGFP and NGF-VIP using microglia and 
astrocytes as markers of inflammation, and Aβ plaques as a marker of AD pathology. Tau pathology was 
not quantified, due to poor staining. Immunofluorescent staining of both GFP and NGF-VIP was poor, 
suggesting that there may not have been adequate expression of NGF-VIP to impart an effect. NGF-VIP 
production from transduced cells was confirmed by ELISA. Injection site damage leading to poor vector 
uptake, or the use of a stereotactic injection method that promotes a more focal rather than diffuse 
distribution, could account for the results. 
 
Conclusions: VIP remains an important anti-inflammatory mediator in a variety of inflammatory 
conditions. Future studies will utilize convection-enhanced delivery (CED) methodology to enhance 
vector distribution and minimize tissue trauma, hopefully attenuating the limitations of the current study. 
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An Investigation of the Relationship between Theta Phase at the Time of Encoding and the Time 
Domain Characteristics of Amnesia for Multiple Intravenous Anesthetic Drugs In Humans 

 
Introduction: Several commonly used intravenous anesthetics possess the ability to cause selective 
amnesia, even when administered at barely perceptible doses. The exact mechanism(s) by which this 
occurs remain poorly understood. One dominant theory is that the drugs interfere with processes in the 
hippocampus, a region in the medial temporal lobe that is integral to the consolidation (early stabilization) 
of conscious memories1. A possible mechanism is that the drugs specifically interfere with the synchrony 
of theta (5-8 Hz) oscillations, a phenomenon that has been linked to hippocampo-cortical feedback loops2–

3, successful memory function4-5, and memory decay6, and which can be measured by processing of the 
electroencephalogram. 
 
Objective: To characterize the nature of anesthetic amnesia by investigating the relationship between the 
time domain characteristics of amnesia and theta activity and phase at the time of encoding. 
 
Background: One approach to evaluate memory function in humans is to mathematically model what 
happens to memories over time. In normal memory function, a trace is established rapidly and then 
progressively decays. Previous studies show that this temporal course can be described by a negative 
power function7-8, approximated under typical assumptions by the simple equation9 mt = λt-ψ where m is 
the memory strength at time t, λ describes the strength of the initial memory trace, and ψ describes the 
subsequent rate of decay of that trace. Any intervention that alters memory function, such as an amnestic 
anesthetic drug, will modulate these parameters. 
 
The objective of this study is to determine whether components of the mathematical model can be linked 
to dynamic changes in theta activity and phase. Previously, Pryor et al9 demonstrated that the degree of 
memory consolidation failure caused by anesthetic drugs (as measured by the parameter ψ) is closely 
associated with loss of the parietal P2-N2 complex, which is a surrogate measure of theta phase10. The 
object of the current study is to conduct a far more sophisticated analysis of the electroencephalographic 
data to directly examine the association between changes in theta activity and phase across all brain 
regions and drug-induced consolidation failure.  
 
Methods: Sixty-one healthy volunteers were randomized to receive propofol (n = 12), thiopental (n = 13), 
midazolam (n = 12), dexmedetomidine (n = 12), or placebo (n = 12). At two separate drug concentrations, 
subjects encoded pictures into memory using a 375-item continuous recognition task. Recognition for 
these items was later tested with drug absent, covering a broad time series. Memory function was then 
modeled over the time domain using a two-parameter, first-order negative power function (for full 
methodology, see Pryor et al15). Theta activity at the time of encoding was extracted from the 
electroencephalogram at 20 nodes, using a standard 10- 20 montage sampled at 1000 Hz. Using custom-
programmed MATLAB matrices, the raw electroencephalogram for the first 2400 ms after exposure to the 
picture was transformed into narrow-bandwidth spectral measures of power (dB and Z-values relative to 
600 ms of baseline electroencephalogram activity prior to image presentation). 
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Results and Conclusions: The project has not been completed yet, and final results and conclusions are 
therefore pending. However, sufficient processing has been performed to preliminarily assess the quality 
of data and validity of the hypothesis. Figure 1 shows the power spectra (in Z-Scores) over the precuneus 
region for subjects receiving propofol 0.90 mcg/mL (panel A) and subjects receiving dexmedetomidine 
0.40ng/mL (panel B), and clearly demonstrated a far greater loss of theta power with propofol that is 
consistent with the mathematical measures of consolidation failure. 
 
Figure 1. (Panel A) (Panel B) 
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Response to Cardiac Resynchronization Therapy among Diabetic Patients with Ischemic 
and Non-Ischemic Cardiomyopathy 

 
Objective: The present study was designed to assess differences in the clinical and 
echocardiographic response to cardiac resynchronization therapy-defibrillator (CRT-D) 
between diabetic patients with ischemic and nonischemic-cardiomyopathy (ICM and NICM, 
respectively). 
 
Background: CRT-D therapy has been shown to reduce the risk of heart failure or death in 
patients with both ICM and NICM. However, currently there is limited information regarding 
differences in echocardiographic and clinical response to cardiac resynchronization therapy 
among patients with diabetes mellitus who have cardiomyopathy of ischemic or nonischemic 
etiology. 
 
There is limited information regarding the clinical course of patients with diabetic 
cardiomyopathy of ischemic compared to non-ischemic etiology; and differences in 
echocardiographic and clinical response to cardiac resynchronization therapy in this population. 
 
Methods: The study population comprised patients with diabetes mellitus (n=552) with ICM 
(n=347) and NICM (n=205) who were enrolled in the Multicenter Automatic Defibrillator 
Implantation-Cardiac Resynchronization Therapy ([MADIT-CRT) Multivariate analysis was 
used to evaluate the clinical response to CRT-D (defined as CRT-D vs. ICD-only reduction in 
the risk of heart failure [HF] or death) and the echocardiographic response to CRT-D (defined 
as percent reduction in left ventricular end diastolic and systolic volume volumes [LVEDV 
and LVESV, respectively] at 12 month of follow-up compared with baseline values) within 
the 2 subgroups of patients with diabetes mellitus. 
 
Results: Multivariate Cox proportional hazards regression analysis showed that CRT-D was 
associated with a significant reduction in the risk of HF or death among diabetic patients 
with both ICD and NICM. The clinical response to CRT was more pronounced among patients 
with NICM (HR=0.21 [p=0.002] than among those with ICM (HR=0.50 [p=0.005]). 
Consistently, Kaplain-Meier analysis showed that the reduction in the rate of 
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HF or death was more pronounced among patients with diabetic NICM (Figure 1) as 
compared with those with diabetic ICM (Figure 2). Treatment with CRT-D was also 
associated  with  significantly  greater  reductions  in  both  LVEDV  and  LVESV  at  12 
months of follow-up among diabetic patients with NICM as compared with those with ICM 
(p<0.001 for both comparisons – Figure 3).  Interaction-term analysis showed that treatment 
with CRT-D was conferred a significant reduction in the risk of HF or death in both NICM and 
ICM patients who had a body mass index [BMI] ≤ 30 kg/m2 (HR = 0.19 [p=0.01] and 0.35 
[p=0.005], respectively), whereas the clinical benefit of treatment with CRT-D within the 2 
subgroups was attenuated among obese patients (BMI >30 kg/m2)  
 
Conclusions: Cardiac resynchronization therapy i s  associated with a significant reduction in 
the risk of HF or death among diabetic patients with both ICM and NICM. The response to 
treatment with CRT-D is more pronounced among diabetic patients with a non-ischemic 
etiology of cardiomyopathy and among those who have a lower BMI.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Time to first event (heart failure or death) 
in diabetics with non-ischemic cardiomyopathy 
stratified by treatment (ICD or CRT) 

Figure 2: Time to first event (heart failure or death) 
in diabetics with ischemic cardiomyopathy stratified 
by treatment (ICD or CR 

 
Percent changes in echocardiographic parameters at 12 months of treatment with CRT 

 
Figure 3. The Effect of CRT-D on echocardiographic parameters in diabetic patients with ischemic or non-ischemic 
cardiomyopathy
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The Impact of Recent Health Reform Legislation on the Prevention of Illness in the United States 
 

Introduction: Over the past half century, preventable chronic illnesses have taken an enormous toll on 
our Nation’s health. In 1960, an estimated 46% of American adults (ages 20 to 74) were either overweight 
or obese; by 2008, those ranks had grown to 74%, a sobering number that continues to swell. In 2007, 
obesity was associated with 162,000 excess deaths each year, over two thirds of which are attributable to 
cardiovascular disease Tobacco is another major contributor to the chronic disease epidemic. In spite of 
the science linking smoking to premature death and disability, 1 in 5 women and 1 in 4 men still smoke, 
an addiction that increases the risk of lung cancer by thirteen times for women and twenty-three times for 
men. 

These unhealthy habits are also taking a financial toll. The 133 million Americans that currently 
have a chronic disease are the most frequent users of the health care system in the United States, at a cost 
of over $1.5 trillion annually. More than 96% of Medicare and 83% of Medicaid funds are spent on the 
treatment of chronic disease. American businesses in particular bear the burden of chronic illnesses, with 
an estimated $13 billion dollars spent each year on obesity-related medical costs alone, and even more on 
reduced workforce productivity 

A cornerstone of the recently passed health reform legislation, The Patient Protection and 
Affordable Care Act (ACA) is a comprehensive approach to the prevention of illness, mobilizing all 
sectors of society to promote the health of the public. 
 
Objective: 
To evaluate those provisions in the Patient Protection and Affordable Care Act (ACA) that aim to 
transform our system into one that is oriented to prevent illness and promote wellness and to assess what 
remains to be done at the National level in order to make this transformation a reality. 
 
Background: 
In the months preceding the passage of the ACA, many organizations with expertise in public health and 
health policy issued recommendations for prevention-focused provisions to be incorporated into the 
health reform law, with the ultimate goal of shifting our system from a “sick-care system” into a more 
comprehensive “health-care system”. Throughout the legislative process, these recommendations helped 
shape the emerging bill. Some were accepted directly, others were incorporated in a modified form and 
many were left out of the bill entirely. In the context of these recommendations, we aimed to evaluate 
those provisions that were ultimately incorporated into the new law and provide insight regarding what 
remains to be done at the national level with respect to disease prevention. 
 
Methods: 
We reviewed the recommendations and statements from various organizations with expertise in public 
health and health policy regarding prevention provisions that should be incorporated in health reform 
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legislation submitted to the Obama administration and/or Congress prior to the signing by the President of 
the Affordable Care Act (ACA) on March 23, 2010. We then evaluated the prevention provisions that 
were incorporated into the ACA in the context of these recommendations. In particular, for each 
recommendation, we analyzed whether it had been directly included in the new law, included in some 
modified form or not included in the legislation. 
 
Results: 
Based on our findings, we assessed the impact that the ACA will have on the prevention of illness and the 
promotion of wellness in the United States and generated a set of recommendations regarding a 
prevention agenda that still remains to be implemented at the National level. 
 
Conclusion: 
The prevention of illness is imperative for both the financial and physical health our nation.  While the 
passage of recent health reform legislation is an important and revolutionary step in the creation of a U.S. 
health care system that prevents illness and promotes wellness, more remains to be done in order to fully 
transform our system from an emphasis on sickness to health.
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High-Throughput Screening of Cardioprotective Drugs Against Ischemia-Reperfusion Injury 
 
Introduction: Myocardial infarction (MI) afflicts 1 million patients and claims 200,000 lives 
annually in the United States. Despite decades of research and numerous clinical trials, as of 2010, 
there is not a single FDA-approved drug for the reduction of myocardial infarct size in humans. 
Furthermore, in addition to MI, cardiac ischemia-reperfusion (IR) injury is a complicating factor 
during surgeries. Therefore, cardiac IR injury remains a major unaddressed clinical problem. One of the 
major obstacles to the development of cardioprotective drugs is the limited number of efficient cardiac IR 
models. 
 
Objective: To develop a novel, high-throughput approach to screening for compounds protective against 
IR injury. 
 
Background: Currently, the most physiologically relevant model is in-vivo LAD occlusion in mice.    
This  approach,  however,  requires  animal  survival  surgery and  achieves  a  maximum throughput of 
1 animal/day. A somewhat faster model is the Langendorff perfused heart; nonetheless, the 
throughput of this model is also low. Recently, the Seahorse Bioscience XF analyzer has emerged as a 
novel methodology for screening mitochondrial function in intact cells, in a 24-well plate format. 
 
Method: The Seahorse Bioscience XF-24 extracellular flux analyzer is adapted to include controlled, 
argon gas flow.  The H9C2 cardiomyocyte cell line is exposed to ischemia, simulated by the apparatus, 
which is programmed to undergo a 30-minute, 4-step cycle to bring oxygen levels down to 12% of 
that of room air. A transient micro-chamber is then created to allow cellular respiration to bring 
oxygen levels down to just 4% of that of room air.  The development of ischemia is monitored by the 
built-in ability of the instrument to measure both O2 and pH levels. Following ischemia, the H9C2 
cells are then exposed to a 60-minute reperfusion. Following injury, cell viability was measured using 
the CytoTox-Glo™ method (Promega). The screen was first tested with known cardioprotective 
compounds: cyclosporin A, FCCP, and diazoxide, at physiologically relevant concentrations.  Next, the 
screen was done on various nitro lipids shown to be cardioprotective on Langendorff perfused mice 
hearts in the Brookes lab. Finally, using this model, a 2000 compound library (Spectrum™ 
collection) is screened, at a concentration  of  5uM,  for  the  ability  to  protect  cells  against  
simulated  IR  injury  in cardiomyocytes. 
 
Results: The screen was validated with 0.2uM cyclosporine A, 50nM FCCP and 10uM diazoxide, 
which showed a decrease in cell death by 14% ± 1.71%, 19% ± 3.1%, and 21% ± 3.0%, respectively, 
as compared to control cells. The screen also indicated protection by nitrolinoleic and nitrooleic acids, 
showing a decrease in cell death by 27%± 2.1% and 40% ± 2.8%, respectively. Screening of the 
Spectrum™ collection is ongoing. Thus far, results indicate protection by a number of known protective 
drugs (eg. Adenosine, estrogen and amiloride) as well as numerous novel compounds. 
 
Conclusion: This high-throughput, in-vitro model can appropriately simulate IR injury and effectively 
detect compounds that increase cell viability following this injury.  The novel hits will be pursued in the 
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established, more physiologically-relevant models of ischemia injury, which includes the Langendorff 
perfused heart and a murine in-vivo coronary artery occlusion model. 
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Assessing the Arthroscopic Training Resources Utilized in Orthopaedic Resident Education 
 
Introduction: Arthroscopic surgical procedures substantially differ from open surgical procedures and 
require unique skill sets to address limitations. These limitations include altered tactile sensation, lack of 
depth perception, requirement to work in 3-demensions while visualizing in 2-dimensions, limited degrees 
of freedom of arthroscopic instruments, increased length of the instrumentation, and the varying levels of 
eye-hand coordination that are required during arthroscopic surgery.  The operating room is not an ideal 
setting for teaching basic arthroscopic skills due to patient safety concerns, limited resident education 
time, and cost of operating room time. Enhancement and development of skills such as anatomy, 
instrumentation, palpating with instruments, and intracorporeal knot tying is not limited to the operating 
room.  Alternatives to apprenticeship training include instructional courses, CD, video, or web based 
media, artificial models, cadavers, and virtual reality. However, the prevalence, perceived effectiveness 
and preferences for each of these modalities remains unknown. 
 
Objective: The purpose of this study was to access the educational preferences of surgeons and trainees 
who wish to enhance their arthroscopic skill as well as to assess the perceived effectiveness of common 
methods being used in knee and shoulder arthroscopic skills training. 
 
Background: Although the true costs of training residents in the operating room is unknown, a study by 
Farnworth et. al showed that resident operating times were, on average 42.47 minutes longer than 
attending operating times. This average difference in procedural time translates to a cost increase of about 
$661.85 per patient if a resident is performing a surgery1.  In 2008 the Residency Review Committee 
(RRC) in surgery stated that there needed to be an increased emphasis on simulation in surgical training, 
and the American College of Surgeons (ACS) recently endorsed the effort to “move the learning curve 
outside of the operating room”2.  As a result, surgical skills training outside of the operating room is 
becoming more common and a variety of methods have been employed. Traditionally, clinical medical 
education has included a mixture of didactic lessons combined with an apprentice-like experience3. The 
assumption is made that by the end of their clinical education, these apprentices will become competent 
physicians. Several teaching methodologies, such as virtual reality simulators and web based instruction 
including video, lectures, or e-modules, may be effective alternatives to the traditional “see one, do one, 
teach one” apprenticeship. 
 
Methods: A thirty item survey, constructed through “survey monkey”, was created with the  intent of 
addressing and ranking issues related to orthopaedic resident arthroscopic skills training. An e-mail was 
sent to 3170 United States orthopaedic residents, 152 residency program directors, 426 orthopaedic sports 
medicine attending physicians practicing at institutions affiliated with residency programs, asking them to 
participate in the online survey.  The email contained a link to the survey on “survey monkey” in addition 
to an “Introductory Statement/Consent” form.  The section involving demographic data consisted of five 
items designed to assess the arthroscopic experience of the residents. In the arthroscopic skills training 
section, the effectiveness of nine common methods of arthroscopic skills training was assessed using a 
five point Likert scale, ranging from “least effective” (1 point) to “most effective (5 points). The nine 
common methods included practice on dry models, cadaveric specimens, virtual reality simulators, web 
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based instruction including video, lectures, or e-modules, lecture or didactic only instructional courses, 
observing in live surgery, assisting or performing live surgery, reading industry technique guides, and 
reading published material. 
 
In the survey distributed to the residents, the confidence section required each resident to rate  their 
confidence in performing fifteen basic orthopaedic procedures. The survey distributed to the attending 
physicians consisted of a confidence section which required each physician to estimate their level of 
confidence in graduating chief resident’s ability to perform the same fifteen common orthopaedic 
procedures previously stated.  A ten-point Likert scale, ranging from “not confident” (1 point) to “very 
confident” (10 points), will be used for self-assessment of confidence. The positive control in this study 
was applying a short leg splint because it is a basic skill that all residents should be confident about 
performing.  Contrastingly, performing an Open Reduction Internal Fixation (ORIF) of a both column 
acetabular fracture was used as a negative control because few if any residents should be confident about 
performing this procedure. This approach has been used in many other studies that focused on the 
confidence of medical practitioners4. 
 
Each recipient was sent an e-mail link to the survey web address and, one week later, a reminder e-mail 
was sent to those who did not complete the email. Two months after the original e-mail, data collection 
was considered complete and any subsequent responses were no longer collected. A similar method has 
been used successfully in the past to assess training resources used in arthroscopic rotator cuff repair5. 
 
Results: The response rate of the survey was 31 out 152 (20.4%) contacted orthopaedic residency 
program directors, 73 out of 426 (17.1%) contacted sports medicine attendings, and 254 out of 3170 
contacted orthopaedic residents. 31 out of 31 (100%) responding residency program directors indicated 
that their program included a dedicated sports rotation. The mean duration of the sports medicine rotation 
was 8.7 months (CI 5.26-12.09). The percentage of programs that utilized various techniques utilized in 
resident arthroscopic education ranged from 5% to 100% of the orthopaedic residency programs.  In fact, 
all programs offered observation in live surgery and assistance or performing of live surgeries. 
Alternatively, very few programs (n= 6) offered practice on virtual reality simulators. The average 
effectiveness, was assessed by the residents  and attendings, on each arthroscopic learning technique. The 
assessment was basted on a five point Likert scale, ranging from “least effective” (one point) to “most 
effective” (five points). Interestingly, the opinions were similar among most techniques.  However, 
residents had an overall lower rating of observation in live surgery than the attendings. The most effective 
method with an average score of 5.65 among residents and attendings is assisting or performing live 
surgery while the least effective method, with an average score of 3.6 among residents and attendings is 
reading industry technique guides. Resident confidence levels were compared between residents without 
cadaver training and residents with cadaver training.  For nearly all fifteen procedures, residents who did 
not have cadaver training reported a lower confidence level than those who did have cadaver training.  
Applying a short leg splint was the positive control  and performing an Open Reduction Internal Fixation 
was the negative control. 
 
Conclusion: Arthroscopic educational curriculum varies significantly across residency programs. 
However, the preferred methodology of choice among most orthopaedic residency programs is the 
traditional methodology of observation and assisting or performing live surgeries. Nonetheless, dry model 
training was perceived to be almost as effective as traditional observation. Cadaveric training remains the 
preferred method of adjunctive arthroscopic education and individuals training on cadavers demonstrate 
increased confidence in their ability to perform arthroscopic procedures. 
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Characterization of Neuropathic Pain in Post Laminectomy Pain Syndromes  
 
Introduction: Low back pain is the third leading indication for surgery in the United States [1, 2]. Despite 
the growing rates and complexity of surgical treatments, the vast majority of patients are left with residual 
painful symptoms following these interventions [3, 4]. In a substantial minority, these chronic symptoms 
are moderate to severe in intensity and cause significant activity limitation. The diagnostic category of 
post laminectomy pain encompasses a highly prevalent and diverse set of chronic, low back pain 
syndromes. Roughly 20% of patients experience more severe pain syndromes after surgery, and this is a 
leading cause of referral for subspecialty pain care [3]. Given the surging prevalence of low back pain and 
associated growth of complex spine surgery [4], it is important to refine the characterization of these post 
operative pain syndromes. 
 
Objective: To demonstrate the feasibility of adapting DN4 and LEEDS questionnaires to the evaluation of 
post laminectomy pain syndrome. 
 
Background: Although post operative pain syndromes tend to have varied anatomic precipitants and 
underlying pain mechanisms, patients with more severe back pain are more likely to have a neuropathic 
component [5]. The presence of a neuropathic mechanism may adversely affect patient outcomes, since 
this type of pain strongly correlates with decreased quality of life, increased functional impairment, and 
more severe pain intensity [6]. Consequently, patients with neuropathic pain are more likely to lack 
response to conventional therapies and endorse greater pain intensity and reduced health related quality of 
life compared to patients with non-neuropathic pain syndromes. We hypothesized that post laminectomy 
pain syndromes frequently have a neuropathic component and that patients experiencing this type of pain 
may be identified using instruments validated in other chronic neuropathic pain conditions. 
 
Methods: This was a cross-sectional study with an embedded chart review of patients with chronic pain 
after spine surgery, designed to examine characteristics of post-laminectomy pain syndrome (PLPS). 
Eligible patients were between 18 and 85 years of age, spoke English, had previous lumbar laminectomy 
with or without instrumentation within the past 7 years, and demonstrated persistent pain of greater than 
3/10 intensity at the time of initial referral for pain management. Patients were recruited initially by mail 
with telephone follow-up between October 2009 and January 2010. Of 157 patients identified using 
IDXAnalyzer and recruited for the study, 43 patients (20 male, 23 female, age range: 28-79 years) were 
enrolled in the single visit. Subjects completed a panel of self-report measures validated to assess pain and 
pain-related interference. These included the following: Visual Analog Scale (VAS), Roland-Morris 
Disability Questionnaire (RMDQ), and Modified Brief Pain Inventory, Short-Form (mBPI-sf). In addition 
to questionnaires, patients were examined by trained personnel at the time of study visit to complete the 
following objective measures: Leeds Assessment of Neuropathic Symptoms and Signs (LANSS), and 
Neuropathic Pain Diagnostic Questionnaire (DN4). 
 
Results: In this sample 43 chronic pain patients were evaluated for the presence of neuropathic pain using 
the validated DN4 cut-off score of 4 or greater [7]. 67.4% were categorized in the ≥4 neuropathic pain 
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group (29 patients), and 32.6 % were in the <4 non-neuropathic pain group (14 patients). The same 43 
patients were also stratified according to the presence of neuropathic pain using the previously validated 
LANSS cut-off score of 12 or greater [8]. In this sample of 43 chronic pain patients, 25.6% were 
categorized in the ≥12 neuropathic pain group (11 patients), and 74.4 % were in the <12 non-neuropathic 
pain group (32 patients). 

DN4 positive patients scored significantly worse in all pain and disability metrics than 
those in the DN4 negative category. These included VAS pain intensity (59.7mm vs. 33.3mm, p<0.01), 
RMDQ (16.3 vs. 10.9, p<0.01), and mBPI-sf (60.9 vs. 33.1, p<0.01). LANSS positive 
patients also scored significantly worse in the majority of pain and disability metrics than those in 
the LANSS negative category, although not as markedly as seen with the DN4. LANSS positive patients 
demonstrated worse pain as demonstrated by VAS (63.5mm vs. 46.9mm, p=0.04). 
LANSS positive patients also exhibited increased disability as judged by RMDQ (17.9 vs. 13.4, 
p=0.02) although not by mBPI-sf (63.2 vs. 47.9, p=0.08). Patients with axially-distributed pain 
predominated (60.5%), though there were no significant differences in pain distribution observed between 
groups in either neuropathic pain measure (DN4: p=0.76, LANSS: p=0.24). 
 
Conclusion: The presence of neuropathic pain according to both the DN4 and LANSS was associated 
with significantly higher pain intensity, increased level of disability, and greater pain- related activity 
interference. This constellation of findings is concordant with the presence of neuropathic symptoms in 
other chronic pain syndromes such as post herpetic neuralgia (PHN). Surprisingly, the presence of 
neuropathic pain was equally distributed among patients with axial predominant syndromes and those with 
a classic, lateralized radicular distribution of symptoms regardless of the painful region they identified as 
most bothersome. Neither axial nor radicular- predominant patterns were associated with positive 
outcomes to the DN4 or LANSS. This finding challenges the historical presumption that axial 
predominant back pain conforms to the end organ dysfunction model of lumbar back pain. It may be 
inferred that the mechanism of the underlying pain syndrome may be more valuable with regard to 
identifying subpopulations of responders to specific treatments than anatomic symptom distribution. 
Identification of this subpopulation of patients with neuropathic pain offers a foundation for enriched 
enrollment strategies for clinical trials and enhanced treatment matching in clinical practice for procedures 
targeting neuropathic pain such as spinal cord stimulation. 
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Jonathan W. Friedberg 
 
ASCT is the standard therapy for relapsed and refractory HL. To determine the long-term outcome of 
ASCT in the modern “ABVD era,” and the impact of allogeneic transplantation in pts who fail ASCT, we 
reviewed all pts with HL who were treated with ASCT between 1990 and 2005 at the University of 
Rochester. Median follow-up is 10 years. 113 pts (44% female; 88% Caucasian) with documented HL 
were treated with ASCT for relapsed/refractory HL.  At ASCT, median age was 34 years (range 19-66). 
73% of these pts were treated initially with ABVD or MOPP-ABVD-hybrid therapy.   Histology was: NS 
(n=79), mixed cellularity (n=19), LP (n=6), LD (n=3), and classical NOS (n=6). 57% of patients were in 
first clinical relapse at time of  ASCT, and 32% were refractory to therapy prior to ASCT. Conditioning 
regimens at ASCT were BEAC (n=77); BEAM (n=28); Cy/TBI (n=8).  50% of pts received XRT 
following ASCT.  At 5 years, overall survival (OS) for the entire population was 55%, and event-free 
survival (EFS) was 45%.  In total, 67 pts have died; of these 38 died of HL.  Notably, 16 (24%) of the 
deaths  occurred more than 5 years after ASCT, and 6 of these 16 patients (38%) died directly from HL; 
other causes of death were acute leukemia (n=3); 1 each from cardiomyopathy, complications of 
pulmonary fibrosis, non-Hodgkin Lymphoma, myelodysplastic syndrome, acute myocardial infarction, 
and 2 unknown causes. Furthermore, 20% of the 55 relapses occurred beyond 3 years, with 5 relapses 
documented 5 years post ASCT.  12 patients received an allogeneic transplant following ASCT relapse: 9 
(75%) have died, and only 1 patient remains in remission.  In contrast to other studies, we do not observe a 
plateau in EFS following ASCT.  Patients appear to be at continuous risk of recurrence through at least 5 
years after ASCT.  While it is well-known that there are late events resulting from ASCT, late deaths 
attributable to HL have not previously been documented.  Our results have important implications in 
defining success of maintenance strategies after ASCT for HL, and emphasize the importance of long-term 
follow-up for both toxicity and recurrence. 
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Validation of a Video-based Model for Evaluating Live Diagnostic Knee Arthroscopy Performance 

 
Introduction: General surgery training programs have utilized task-specific checklists, global rating 
scales, and motion analysis as methods to assess competency in simulated and live laparoscopic 
surgery.1-3 These tools have been shown to be valid models for assessing surgeon performance and 
have led to the development of a standardized surgical skills curriculum.4 In orthopaedic surgery, 
arthroscopic procedures require a skill set similar to laparoscopic surgery yet the validity of utilizing 
similar methods of competency assessment is unknown. 
 
Objective: The purpose of the current study was to determine the feasibility and validity of using an 
arthroscopic surgery assessment tool to evaluate surgeon proficiency when performing diagnostic knee 
arthroscopy. 
 
Background: Recently, the use of a task–specific checklist and a global rating scale to assess surgeon 
performance of arthroscopic partial meniscectomy in cadaveric specimens was shown to demonstrate 
construct validity.5 Subjects’ performance scores were positively correlated to previous number of 
procedures performed and year-in-training. Additionally, Howells et al. found that transfer validity could 
be demonstrated for skills obtained using a bench-top knee model to improve proficiency at performing 
diagnostic knee arthroscopy in the operating theater.6 These studies suggest that arthroscopic surgery 
can indeed be assessed similar to laparoscopic surgery and identified potential areas for improvement. 
Incorporating video analysis into a model of assessment has been identified as a way to strengthen the 
previously mentioned tools.5,6 The use of video-based analysis has been shown to be a valid, feasible, 
and reliable way to assess performance of laparoscopic cholecystectomy.7 

 
Methods: Thirteen residents, two sports medicine fellows, and two attending physicians were 
recruited from the department of Orthopaedic Surgery at Duke Medical Center. Participants were grouped 
into novice surgeons (PGY-1,2), intermediate surgeons (PGY-3,4,5), and expert surgeons (PGY-6+). 
Subjects were asked to record the intra-articular portion of a diagnostic knee arthroscopy in a patient 
undergoing arthroscopic meniscectomy without prior history of knee injury. Each arthroscopic video 
was reviewed by a single rater who was blinded to the identity and level of experience of the 
operating surgeon. Each subjects’ proficiency was determined using the Basic Arthroscopic Knee 
Scoring System modified for analysis of intra-operative video (BAKSS-V). The BAKSS-V was 
composed of a task-specific checklist and a global rating scale. 
 
Results: No novice surgeons, two (33%) of six intermediate surgeons, and four (100%) of four expert 
surgeons had at least one case which achieved a maximum BAKSS-V score of 60 points. Moderate 
positive correlation was shown between total BAKSS-V score and postgraduate year (PGY) (r=0.68, p 
<0.01). BAKSS-V variance was shown to be statistically significant across all groups (p <0.01). Pair-
wise comparison of scores grouping novices (PGY1,2), intermediates (PGY 3,4,5), and experts 
(PGY6+) demonstrated significant differences between all groups (p =<0.01). The average score of the 

Basic Science & Clinical Research 



 

novice (PGY 1-2) group was 29.21 (95% CI, 24.75-33.68). The average score of the intermediate 
(PGY 3,4,5) group was 52.35 (95% CI, 50.32-54.38). The average score of the expert (PGY 6+) 
group was 58.85 (95% CI, 57.59-60.10). Analysis of the task-specific  checklist  score  alone  did  not  
demonstrate  any  appreciable  difference  between groups. 
 
Conclusion: This study demonstrates the feasibility and validity of using the BAKSS-V assessment of 
intraoperative video as a method of assessing arthroscopic proficiency. This has implication in 
bridging the gap between assessment of lab acquired skills and their translation into surgical 
proficiency. 
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Gender Differences in Mutation-Location Dependent Risk of Life Threatening Cardiac Events in 
LQT2 Patients 

 
Introduction Long QT syndrome (LQTS) is a congenital disorder caused by mutations in several cardiac 
ion channel genes, and is clinically identified by abnormal QT interval prolongation on the ECG1. LQTS is 
associated with clinical outcomes of arrhythmogenic syncope and sudden arrhythmic death2. Type 2 
LQTS, the second most common variant of LQTS, is characterized by mutations in the IKr cardiac channel, 
which is encoded by the KCNH2 gene3. Previous studies found an effect of gender among LQT2 patients, 
showing that although there was no significant difference in cardiac event rate between male and female 
carriers ≤15 years, female LQT2 carriers ages 16-40 years had a significantly higher risk of cardiac events 
than their male counterparts4. However, no studies had investigated how mutation-location within the IKr 
channel contributed to the gender differences in cardiac event rate. 
 
Objective The goal of this study was to investigate how mutation location, specifically locations within 
pore-loop, the transmembrane nonpore region, the N-terminus, and the C-terminus of the IKr cardiac 
channel, would influence the gender dependent risk of life threatening events in adult patients with LQT2 
syndrome. 
 
Methods We examined the occurrence of a first cardiac event of either aborted cardiac arrest (ACA) or 
sudden cardiac death (SCD) among 1188 LQT2 patients enrolled in the U.S. portion of the International 
LQTS Registry. The baseline and follow up clinical characteristics of the study population were evaluated 
using the chi-square test for categorical variables and the t-test for continuous variables. The cumulative 
probability of a first life-threatening cardiac event from birth through age 40 years was assessed by the 
Kaplan-Meier method, and significance was tested by the log-rank test. Multivariate Cox proportional-
hazards regression models were used to evaluate the independent contribution of clinical and genetic 
factors to the first occurrence of ACA or SCD. 
 
Results Although there was no difference in event rates between male and female patients during 
childhood, the rate of life threatening events was higher among LQT2 females after the onset of 
adolescence (Fig. 1). Significant differences in the risk for life-threatening events were identified between 
males and females by mutation-location. Among males, pore-loop mutations were associated with a 
significantly higher rate of ACA or SCD as compared with mutations which were located in other regions 
of the KCNH2 channel (Fig. 2). In contrast, among females the rate of ACA or SCD was high regardless 
of mutation location (Fig. 3). Consistent with those findings, multivariate analysis showed that pore-loop 
mutations were associated with a significantly higher risk for life-threatening events among males as 
compared with other mutations (HR=3.46, p=0.003), whereas the presence of pore-loop mutations was not 
associated with a significant increase in the risk of ACA or SCD among females (HR=0.949, p=0.820). 
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Figure 1: Cumulative probabilities of ACA and 
SCD in LQT2 patients by gender 

Figure 2: Cumulative probabilities of ACA and 
SCD in LQT2 males by mutation-location 

 
 
Figure 3: Cumulative probabilities of ACA and SCD in LQT2 females by mutation-location 

 
 
Conclusion Our findings provide mutation-specific data regarding gender differences in the risk for life-
threatening events in LQT2 patients. We have shown that the rate of ACA or SCD after the onset of 
adolescence is significantly higher among LQT2 females as compared with the respective males. 
However, further analysis by mutation-location demonstrated that despite the overall lower-risk of LQT2 
males, those who harbored mutations in the pore-loop region still exhibited a high rate of ACA or SCD as 
compared with other mutation-locations, whereas the rate of life-threatening events among LQT2 females 
was shown to be high regardless of mutation- location. Further investigation of the mechanisms of the 
different mutations in the IKr channel, especially how testosterone and estrogen may alter the functioning 
of the channel depending on the type of mutation within the channel, may explain why LQT2 males 
exhibit a lower incidence of ACA or SCD associated with transmembrane nonpore and N-terminus/C-
terminus mutations and have a lower incidence of life threatening cardiac events in adulthood than LQT2 
females. 
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Introduction: Hormonal changes are hypothesized to play a role in the onset of depression  during 
pregnancy and the postpartum period. During pregnancy, levels of β-endorphin, CRH, cortisol, HCG, 
prolactin and gonadal steroids are unusually high. In the postpartum period, however, women experience 
a sudden drop in most pregnancy hormones, particularly the gonadal steroids estrogen and progesterone 
due to the removal of the placenta as well as elevation in brain levels of lactational hormones, oxytocin 
and prolactin, depending on breastfeeding status. iii iii  Over 10% of postpartum depression appears to 
onset during pregnancy, but there has been little attention given to potential differences in risk factors, 
clinical features or treatment response.iii   If there are pathophysiological differences in depression which 
onsets during pregnancy as opposed to postpartum, these differences would be important to consider in 
genetic studies and in design  of prevention and treatment efforts. 
 
Objective: To determine if there are differences in symptomatology, risk factors, and demographics 
between women with a major depressive episode of postpartum onset versus pregnancy onset and if so, to 
determine if these differences indicate if either pregnancy-onset or postpartum-onset depression is a 
distinct illness from major depressive disorder (MDD). 
 
Methods: Medical records of 185 women who were evaluated in a reproductive psychiatry specialty 
clinic and three private practices during an episode of peripartum depression were 
examined.  Psychiatric history variables were recorded and included personal and family history 
of depression or bipolar disorder, personal history of panic disorder, OCD, GAD, premenstrual 
symptoms, suicide attempts, and discontinuation of antidepressant medication less than one year prior to 
symptom onset. Psychosocial variables included history of physical or sexual abuse, current social 
support, partner discord, partner status, infant health problems or premature 
delivery, and planned vs. unplanned pregnancy.  Reproductive history variables included number of 
prior deliveries, elective terminations, pregnancy losses, infertility treatment, prior or current 
pregnancy complications, and nausea during pregnancy.  Non reproductive medical conditions 
were recorded. Current symptom variables included agitation, psychomotor retardation, suicidal ideation, 
insomnia, hypersomnia, panic, OC symptoms, psychotic symptoms, intrusive violent thoughts, and 
response to treatment. Results for all patients were analyzed, as well as those for an exclusive subgroup, 
from which patients with ongoing MDD, dysthymia, bipolar disorder, and 
those who discontinued their antidepressant less than one year prior to symptom onset were excluded. 
 
Results: Women experiencing a new onset of depression during pregnancy had a higher rate of 
history of MDD than women experiencing a new onset of depression postpartum. When the exclusive 
groups were examined, 46% of women with pregnancy onset depression had 
experienced a previous episode of MDD, while 14% of those in the postpartum onset group had 
experienced a previous episode (X2=9.4, p<0.01). In the overall group, 84% of the pregnancy onset 
group and 46% of the postpartum onset group had a history of MDD (X2=28.47, p<0.001). In the overall 
analysis, multiparous women who were depressed during pregnancy had a higher incidence of history of 
“postpartum” depression (53%) than multiparous women with postpartum onset (19%) (X2=9.25, 
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p<0.01). The incidence of obsessive compulsive (OC) symptoms was significantly higher in women with 
postpartum onset depression than those with pregnancy onset. In the exclusive group, 29% of women in 
the postpartum onset group experienced OC symptomsduring their current depressive episode, while 
7.7% of women in the pregnancy onset group experienced such symptoms (X2=4.41, p<0.05). In the 
overall group, 28% of women in the  overall postpartum onset group and 13% of women in the overall 
pregnancy onset group experienced OC symptoms (X2=6.30, p<0.02). In the overall analysis, reported 
history of physical and/or sexual abuse was significantly higher in the pregnancy onset group (29%) than 
the postpartum onset group (14%) (X2=6.44, p<0.02). Psychotic symptoms were significantly more 
common among patients with postpartum onset depression when examining both the overall and 
exclusive groups. In the analysis of the exclusive groups, 14% of women in the postpartum onset group 
experienced symptoms of psychosis, as compared to 0% in the pregnancy onset group (X2=4.10, 
p<0.05). Overall, 11% of patients with postpartum onset experienced psychosis, while 0% of those with 
pregnancy onset experienced such symptoms (X2=11.57, p<0.001). Women experiencing pregnancy 
onset depression were more likely to have discontinued antidepressant pharmacotherapy less than one 
year prior to symptom onset when results were examined overall. 35% of women in the pregnancy onset 
group had discontinued medication less than a year prior  to symptom onset, as opposed to 12% of the 
postpartum onset group (X2=13.66, p<0.001).  
 
Discussion: Our data suggest that women with a history of MDD are more susceptible to a peripartum 
depression, but that this depression will onset during pregnancy and not be delayed until the postpartum 
period. Similarly, more women in the pregnancy onset group had a history of postpartum depression than 
those in the postpartum onset group, indicating again that if a woman is at risk for a peripartum 
depressive episode, that episode is more likely to happen during pregnancy than postpartum. It seems 
that women who are already at risk for MDD based on past medical history should be on the lookout for 
depressive symptoms long before the arrival of the new baby. This finding is important given the general 
belief that women with a history of MDD are more at risk for postpartum depression. In addition, the 
increased rate of obsessive  compulsive symptoms during postpartum depression indicates an inherent 
difference in at least some aspects of the symptomatology of postpartum depression compared to MDD. 
According to one study, 9.9% of outpatients with MDD had concurrent OCD.iii While this statistic fits 
with the 7.7% of women with pregnancy onset MDD found to have OC symptoms, the rate of 29% in the 
postpartum onset group is staggeringly higher. While depression during pregnancy and postpartum are 
currently both considered episodes of MDD, these data indicate that while symptomatology and risk 
factors for pregnancy onset depression fit the MDD criteria, postpartum onset may be different. These 
findings have important implications in the early diagnosis and treatment of MDD relapse in pregnant 
women. 
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What’s on the street?  What do adolescents and young adults know about STDs and how do they think 

we can promote routine screening for STDs using technological innovations? 
 
Introduction: In response to a survey completed by adolescents at the beginning of seven focus groups at 
the Mount Sinai Adolescent Health Clinic (MSAHC), the data demonstrated that almost all adolescents 
owned a cell phone, and were mostly minority females and almost all were sexually active.  Chlamydia 
trachamoniasis was the most common sexually transmitted disease 
among this sample of adolescents. Finally almost all the sampled adolescents did respond quicker to text 
messaging than voicemail and therefore this could be a plausible method to 
provide annual screening reminders among sexually active adolescents as well as a means of 
sexual health education. 
 
Objective: To determine if adolescents respond faster to voicemails or text messages as well as their 
interest in receiving health education via text messages. 
 
Background: Chlamydia trachamoniasis is the most widespread bacteria sexually transmitted disease in 
the United States with over fifty percent of cases affecting women ages 15-25 years. 1 Despite 
recommended annual screening among sexually active young women, the majority of adolescents and 
young adults are still not routinely tested for Chlamydia2 and other STDs. The widespread adoption of 
cell phone text messaging and email among adolescents and young adults make these channels an 
attractive tool to launch new strategies to promote Chlamydia education testing and treatment. Preliminary 
results in the UK and Australia using text messaging to deliver lab results are encouraging;3,4 however, 
little has been done in the US to evaluate the feasibility of such technologies to effect behavior change and 
address key barriers to STD testing and treatment among adolescents and young adults.5 The barriers to 
STD screening are complex and not completely understood. The beliefs of patients, providers and 
practices are important variables one should consider, 9 additionally, patients’ demographic variables like 
lack of health insurance, race/ethnicity,10,11,9 all play a role in barriers to STD screening.  However, failure 
to present for preventive health services is likely the most significant factor. A recent study using 1994-
2003 National Ambulatory Medical Care Survey (NAMCS) data for adolescents ages 11 to 21 years, 
found that only 9% of adolescent visits to physician offices were for preventive care, with an   even lower 
rate of 3% among late adolescent females.10 In a complementary study using the 1996-2006 NAMCS and 
National Hospital Ambulatory Medical Care Survey data for young adults ages 20 to 29 years, researchers 
found that only 17% of young women ambulatory care visits were for preventive care and only 2.7% of 
visits included counseling about STIs.11 Barriers to treatment are multi-faceted and include lack of 
knowledge among adolescents and young adults about asymptomatic disease, where to get tested, and 
complications associated with disease. Additional patient concerns include fear of positive test 
implications as well as testing confidentiality. 
 
Methods: 31 English-speaking patients of Mount Sinai Adolescent Health Clinic between the age of 15 
and 23 participated in the 7 held focus groups and answered this survey. Each patient was assigned to the 
‘pm walk-in’ clinic and had to wait for the providers to commence clinic session at 1pm, so the patients 
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would have been sitting in the waiting area until that time. Recruiting in this way is done routinely at 
MSAHC and found to be successful. Participants were approached in the waiting area at 11:30 and given 
verbal and written information regarding the purpose and content of the focus groups.  At the beginning of 
the focus groups they each completed a brief survey and could choose to not answer questions as well as 
select more than one answer for some questions and this quantitative data was entered into an Excel 
spreadsheet from which basic frequencies and cross tabulations was done. 
 
Results: From the survey data it was shown that there was a difference between the two proposed methods 
of communications that adolescents respond to.  30/30 adolescents stated that they would respond faster to 
text then to email. CI {.9049661, 1.0000000} p-value < .0001. The survey results also demonstrated that 
there was a significant difference between adolescents that owned a cell phone and had unlimited text 
versus those that did not.  It was determined that 29/31 adolescents owned a cell phone and had unlimited 
text when compared to those without a cell phone and unlimited text. CI {.8105355, 1.0000000} p-value 
<. 0001. A significant difference was observed among young adults that would be interested in receiving 
health information via text messages and the ones that were not. The results demonstrated that 19/28 
adolescent wanted to receive health education messages via text CI {.4764836, .8412240} p-value 
0.001335. There was also a marked significant difference between adolescents who are sexually active 
versus those that are not. It was determined that 28/31 adolescents were sexually active CI {.768497, 1. 
0000000} p-value <. 0001. This survey showed that there was a significant difference between the 
genders of the adolescents completing the survey.  More females were part of the survey in comparison to 
male counterparts 30/31 CI {.8559096, 1. 0000000} p-value <. 0001 Likewise it was determined that 
there was significance in the age at onset on intercourse between the three proposed aged groups. The 
number of adolescents with onset of intercourse was both 15/30 in the 16-19 and 13-15 age groups and 
0/30 in the 20-24 age group. χ-squared 15 df= 2 p-value = 0.0005531. However when the two groups with 
earlier onset of intercourse where compared no significant difference was found. The results were both 
15/30 for both the 13-15 and 16-19 age group. CI {0.3129703, 0.6870297} p-value = 1. When looking at 
the demographics of the adolescents sampled once again there was a significant difference between the 
races. The proportions were 16/31 African Americans, 15/31 Hispanic, and 0/31 Mixed or Caucasian. χ- 
squared 31.0645 df 3 p-value <. 0001. When a binomial test was performed to compare the proportion of 
the African American respondents to the Hispanic respondents there was no significant difference. CI 
{0.3306006, 0.6984543} p-value = 0.7239. When, looking at the prevalence of Chlamydia compared to 
gonorrhea, syphilis, herpes, HPV, trichamoniasis there was no statistically significant difference. The 
proportions were 7/11 for Chlamydia, 3/11 for Trichamoniasis and 1/11 for Herpes.  χ-squared = 0.8182 df 
= 1 p-value = 0.3657.  Finally when asked where adolescents get their health information about STDs 
there was a significant difference in distribution of sources. The proportions were 12/76 for family 13/76 
for friends, 6/76 for teachers, 19/76 for the Internet, 6/76 for books, 5/76 for magazines and 15/76 from 
the Internet.  χ-squared 15.7368 df= 6 p-value = 0.01524. 
 
Conclusion: From this survey it was determined that female minorities do make up a larger population of 
the MSAHC. They stated that they do respond faster to text messages in comparison to voicemails and do 
want to get health information via text messages and therefore since some of these individuals are already 
sexually active, text messaging may be a potential new venue to provide reminders of preventative care 
such as STD screening, or be used as a reminder for an upcoming appointment or even as a method to 
ensure compliance with birth control as well as a potential educational tool for their sexual health. 
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Demographic Risk of Slipped Capital Femoral Epiphysis and Adolescent Tibia Vara Among Obese 

Children 
 
Introduction: 
Adolescent Tibia Vara (ATV) is a growth disorder involving the medial portion of the proximal 
tibial growth plate that produces a localized varus deformity. The incidence is greater if the child is obese, 
has an affected family, and resides in certain geographical locations. The cause is unknown, but it has 
been theorized that in susceptible individuals, mechanical stress damages the proximal medial growth 
plate during the normal stage of bowing thus converting physiological bowlegs into tiba vara.18

 

 
Slipped capital femoral epiphysis (SCFE) is a failure of the upper femoral epiphysis allowing 
displacement of the femoral head on the neck. The condition is often associated with genetic and 
geographic factors. The causes of SCFE are complex. Multiple factors contribute to a mechanical failure 
of the growth plate. Growth plate failure occurs when mechanical stress exceeds the strength of the plate. 
The hip is anatomically vulnerable because of the biomechanics of the joint. Loading across the hip joint 
is about four times body weight. The growth plate is relatively weaker than other skeletal components 
during puberty. Overloading of a vulnerable hip, as such with obese individuals, leads to a failure of the 
growth plate and SCFE.18 
 
Objective: 
To determine if patients with SCFE or ATV that cannot be attributed to a congenital, endocrine, or 
metabolic bone disorder are more likely to reside in a demographically high risk areas than other children. 
 
Background: 
SCFE and ATV result in a decreased tendency to participate in physical activities due to the pain 
associated with each disease. These diseases occur far more frequently in obese than in slender children 
1-17. Subsequent weight gain and long term disability often ensue later in life due to the inability to 
exercise. 
 
The University Rochester has developed a database of the community with the goal of identifying 
populations  at  risk  for  nutritional  related  disorders.  This database may provide further 
understanding of the role demographics play in these two musculoskeletal disorders of childhood obesity. 
If this is the case, then it should allow more targeted prevention of these lifetime disorders. 
 
Methods: 
The billing records of the Department of Orthopaedics and Rehabilitation were searched for the 
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ICD-9 codes for slipped capital femoral epiphysis (732.20) and adolescent tibia vara (736.42) from 2000-
2010.  Males and females aged 7 to 16 years old were selected. This search returned 98 patients with 
SCFE and 14 pateints with ATV were found. The charts were then reviewed for specific data points to 
include: date of injury, diagnosis, or surgery; age; height and weight; gender; race; address; insurance 
type; medications; and previous medical diagnoses. After chart review patients with SCFE or ATV 
secondary to a congenital, endocrine, or metabolic bone disorder were excluded. 93 SCFE patients and 7 
ATV patients met inclusion criteria for the study. 
 
The billing records of the Department of Orthopaedics and Rehabilitation were searched for the ICD-9 
codes for distal radius/ ulna fractures (813.40, 813.41, 813.42, 813.44) from 2000-2010 in order to design 
the control population.  Children with distal radius/ulna fractures were selected as a control population 
because there is no association with these fractures and obesity or BMI.  The aim was to choose a control 
group that represented “normal” children. Males and females aged 8-16 years old were selected.  This 
search returned 15,023 patients.  For statistical purposes four control patients were chosen for every 
patient with SCFE or ATV. Patients with distal radius/ulna fractures were separated by gender and age.  
The fracture patients were then placed into random order using a random sequence of numbers generated 
by a free program available on www.random.org. The charts were then reviewed for specific data points to 
include: date of injury, diagnosis, or surgery; age; height and weight; gender; race; address; insurance 
type; medications; and previous medical diagnoses. Patients with distal radius/ulna fractures secondary to 
a congenital, endocrine, or metabolic bone disorder were excluded. This generated a control group of 400 
patients randomly selected from the 15,023 patients found on the initial search. This control group was age 
and gender matched to SCFE and ATV patients. Controls were deliberately not filtered by geographic 
location. This method allowed us to obtain a truly random sample of age and gender matched from 
controls without a congenital, endocrine, or metabolic bone disorder and of all heights and weights from 
the entire geographic area treated by our department. 
 
Data from the charts reviews were collected on a form designed for this study. The data from the forms 
was entered into Microsoft Access to create a database. The patient database was then analyzed and 
compared to a demographic database to determine the demographic risk factors for SCFE and ATV 
compared to the control group.  Standard statistical techniques were utilized to evaluate the data. 
 
Results/Conclusion: 
Pending completion of project. 
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Introduction.  Given that the ability to respond to an acute stressor by raising cortisol is important for 
health, the identification of underlying physiological dysregulation among female adolescent patients 
engaged in acts of teen dating aggression has high public health significance. Previous studies have shown 
that adolescent girls engage in high levels of physical dating aggression toward their romantic partners 
both as perpetrators and victims. It is also known that aggressive youth and those with histories of child 
maltreatment are at highest risk for altered cortisol responses in response to a laboratory stressor (cortisol 
reactivity). Altered cortisol slopes among these high-risk youth have been characterized by not showing 
an increase in levels of cortisol following a stressor, nor do they have a gradual flattening of response (i.e., 
flattening slopes). 
 
Purpose.  Using an ecologically valid stressor test in the laboratory, this pilot study explored resting and 
reactivity cortisol levels among female adolescents served at an inner city adolescent health clinic in New 
York City. We hypothesized that teen females engaged in perpetrating physical aggression (PDA) toward 
their romantic partners are more likely to show hypothalamic- pituitary-adrenal (HPA)-axis dysregulated 
cortisol reactivity (i.e., flattening of slopes) as compared to those who were not (No PDA). 
 
Methods. 

The sample. The preliminary sample comprised of N = 20 female teen patients ages 14- 17 who 
were recruited from waiting rooms at MSAHC. 79% of those eligible (sexually active, not pregnant, with 
a sibling +/-in the home) agreed to participate. Mean age was 16.9 (.9) years; they lived in a single parent 
household (77%), and mostly belong to ethnic minority backgrounds (53% Latina, 27% African 
American). Self-reports gathered face-to-face showed that in the past 30-days 20% drank alcohol weekly, 
and 47% smoked marijuana at least once. In regard to child maltreatment history, 20% reported moderate 
to severe physical abuse, 47% sexual abuse, 47% physical neglect, with 75% reporting at least one child 
maltreatment type  (CTQ); 57% experienced sibling physical aggression (SAS); and 80% reported CES 
depression scores above clinical cutoff (>16). Thus, the sample is characterized as showing high levels of 
exposure to family violence, health-related risk behaviors, and psychological distress symptoms. 

Procedures.  Participants provided written parental consent (and child assent) or adolescent 
informed consent. Safeguards to protect the safety of subjects approved by the IRB 
were in place. Participants completed a 2-hour clinic visit which included face-to-face health risk 
self-reports (AddHealth, CTQ, SAS, CTS2, CES, PTSD), behavioral ratings following the lab stressor 
(attitudes toward violence and emotional distress), and cortisol samples at resting and 
reactivity periods.  An independent clinician met with each participant to discuss her reactions to 
the test and give her the opportunity for a referral to the on-site mental health clinic. Participants were 
asked to refrain from eating, drinking, or smoking during the visit 

The stress test. The Attitudes toward Interpersonal Violence Assessment (AIVA; Reese- Weber, 
2008) was administered to assess cortisol reactivity. This 3-minute assessment provides visual stimuli for 
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the observation of adolescent dating violence. The AIVA uses standardized video vignettes of 
increasingly violent interactions between a male and a female adolescent (age 15). About half of subjects 
viewed the female aggressor version while the other half viewed the male aggressor version. 

Cortisol collection. Native saliva was collected using Salivette synthetic rolls; six salivary cortisol 
samples were gathered at identical time intervals in minutes before (at -45, -25, - 5) and after (at +20, +40, 
and +60) viewing the AIVA stressor (0). The time prior to the administration of the stress test was defined 
as the resting measure of log cortisol, while the post- AIVA was considered log cortisol reactivity. To 
reduce diurnal variability, testing was done between 1-5 pm when cortisol is most stable. To ensure 
quality of specimen we also tracked use of birth control pills (27%), medications (13%), inhaler for asthma 
(20%), hydrocortisone cream (13%), and physical activity (7%) and verbal disagreement (50%) in the past 
24-hours. 

Cortisol assays. Assessment of unbound salivary cortisol concentrations (in nmol/l) reflected the 
level of unbound cortisol as determined by DELFIA enzyme immunoassay conducted at the University of 
Trier. Container was centrifuged at 2000g for 10 minutes and assaying was done in duplicate. The 
coefficients of variation were between 4.0% and 6.7% and the corresponding inter-assay coefficients of 
variation were between 7.1% and 9.0%. 
 
Results 
In the CTS2, 53% of the sample reported at least one severe physical assault act towards partner such as 
slamming against a wall, kicking, beat-up (perpetration group), while 27% reported being victimized by 
partner (pushing, grabbing, slapping) at least once. Intercorrelation between PDA perpetration and 
victimization was .30. Higher scores in female perpetration of severe PDA were associated with 
victimization by their partners (r -.24), perceived emotional distress following the stressor (r =.25), 
association with deviant friends (r =.32), PTSD symptoms (r = .25), and 30-day marijuana use (r =.36). 
 

Figure 1 shows that perpetrators 
(PDA group) and non-perpetrators 
(No PDA group) showed a 
descending slope at resting (before 
the stressor) which continued over 
time following the presentation of 
the stressor. After exposure to the 
stressor, teens in the PDA group 
tend to show a delayed increase of 
cortisol at +60 minutes, while teens 
in the No PDA group showed no 
such increase and instead showed 
flattening of cortisol over time. 

Conclusions 
High levels of perpetration of physical dating aggression and exposure to family violence were reported in 
this sample.  Preliminary results suggest that overall female adolescents were largely non-reactive to the 
laboratory stressor ( i.e., flattening of cortisol concentration at resting which continued at the reactivity 
phase). Our findings are consistent with those recently found by Mac Millan et al., 2009 (Biological 
Psychiatry 66:62-68) for female adolescents with histories to child maltreatment.  Furthermore, as 
compared to the No PDA group, a delayed increase in cortisol concentration found in the PDA group 
deserves further scrutiny. 
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The Aging Auditory System: Presbycusis and Hormonal Influences 
 
Introduction: Aldosterone is a steroid hormone secreted from the adrenal cortex. It plays a critical role in 
the regulation of Na and K balance throughout the body, inducing transcription and translation of Na/K 
ATPase and NKCC. This particular effect has been observed in the inner ear (Pitovski et al., 1993).  
Several studies have shown that serum aldosterone levels decrease with age in humans as well as in 
rodents (e.g. Mulkerrin et al., 1995; Kau et al., 1999). 
 
Objective: The aim of this study was to gather new data on the range of aldosterone levels in young adult 
and aged mice. By doing so, we hoped to quantify age-related declines in serum aldosterone levels and 
their relations to presbycusis, as has been done in humans. This is to prepare for potential future 
experiments in which aldosterone supplementation could be explored as a possible treatment for 
presbycusis for mice with naturally decreased serum aldosterone levels. 
 
Background: Cochlear function is highly dependant upon the maintenance of an appropriate 
endocochlear potential. The stria vascularis maintains this potential by transporting and cycling K+ ions 
through the endolymph (Salt et al., 1986-87).  Na/K ATPase channels as well as Na/K/2Cl Co-transporters 
(NKCC) are crucial for K+ transport from the perilymph and from the surrounding cells. Previous studies 
have shown that individuals with imbalanced Na/K-ATPase and NKCC channels in the cochlea 
experience defective K+ transport in the endolymph  and hearing loss (e.g. Schmidt et al., 2002). 

While no direct connection has been made regarding the effect of serum aldosterone levels on 
presbycusis, a recent study has shown a correlation between low serum aldosterone levels and severity of 
presbycusis in aged humans (Tadros et al., 2005). In CBA/CaJ mice, we hope to directly investigate the 
role of aldosterone in cochlear K+ transport, and its possible protective 
effects against presbycusis. 
 
Methods: We measured auditory brainstem responses (ABRs) and otoacoustic emissions (DPOAE) levels 
in young adult (3-4 mon, N=10) and old (22-24 mon, N=2) CBA mice, along with their serum aldosterone 
levels upon sacrifice after the completion of the hearing tests. 

Mice were anesthetized with a mixture of ketamine/xylazine (120 and 10 mg/kg body weight, 
respectively, intraperitoneal injection) prior to all experimental sessions. All recording sessions were 
completed in a soundproof acoustic chamber (IAC lined with Sonex) with body temperature maintained 
with a heating pad. ABR and DP-grams were acquired and 2 or more trials were obtained for each mouse, 
with the recording session duration limited by depth of anesthesia. Duration of testing was up to one hour 
per animal. DP grams and ABR recordings were obtained in a manner similar to previous publications 
(Jacobson et al., 2003; Guimaraes et al., 2004; Varghese et al., 2005). The mice were then allowed to lie 
undisturbed for one hour before they were sacrificed by carotid arterotemy for sample collection, followed 
by cervical dislocation. Samples were allowed to coagulate at room temperature for 45 minutes and then 
spun at 3000 Hz for 30 minutes. Serum was collected in eppendorf tubing and sent to ARUP laboratories 
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in Salt Lake City, Utah for analysis. 
 
Results/Discussion: Eight of the young animals’ samples had to be combined among litter-mates because 
of sample size smaller than 0.5 cc, producing only four samples. They ranged from 19.4- 
35.4 ng/dl (within the expected range). However, the other two young animals as well as the two old 
animals produced samples just under 0.6cc. These samples were unable to be read reliably. 
While the two old animals showed Presbycusis by their DPOAE and ABR thresholds, we were unable to 
correlate their serum aldosterone levels with their hearing loss due to insufficient blood sample size. Two 
more young animal samples as well as six more old (24-30 months) animal 
samples are needed to complete the study. Each sample will need to be significantly greater than 0.6cc, 
requiring two animals per sample. 
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The Effect of Bradykinin on Astrocyte Regulation of Blood Flow 

Introduction: Post-subarachnoid hemorrhage (SAH) vasospasm cause of stroke resulting in 
neurologic injury in a younger patient population than is typically seen for ischemic stroke. Cerebral 
vasospasm is the reversible process of reduction in vessel diameter that occurs several days after SAH, 
intracerebral hemorrhage, or brain trauma. Vasospasm induced by SAH can lead to ischemia and 
infarction and thus poor neurologic outcome or death.  Preliminary studies have demonstrated that 
microcirculatory dysfunction due to SAH is also associated with local hypoxia, astrocytosis, and decreased 
function of astrocyte to initiate Ca2+ dependent vasodilation. 
 
Objective: Bradykinin is a highly active proinflammatory peptide hormone that is released  during various 
kinds of tissue injury. SAH causes astrocytes to have abnormal calcium metabolism, leading to impaired 
astrocyte regulation of blood flow, and this may be mediated by bradykinin that is released in the brain as 
part of the inflammatory response initiated within 24-48 hours of SAH. Recent work has suggested that 
bradykinin may mimic some of the effects of SAH on microcirculation. In the present study, we directly 
analyzed whether bradykinin effects  calcium signaling and brain perfusion in both normal and SAH mice. 
 
Methods: FVB/NJ mice were injected with SAH and arranged for in vivo imaging using techniques 
previously described. We monitored astrocyte calcium signaling using calcium- sensitive fluorescent dyes. 
The effects of bradykinin superfusion onto the brain surface on astrocyte calcium signaling, and perfusion 
was then studied in both SAH and control animals 
using stereologic techniques. 
 
Results: Astrocyte calcium signaling was quantified as change over baseline fluorescence and cerebral 
blood perfusion was measured. We observed that bradykinin superfusion caused elevation of astrocyte 
intracellular calcium as compared to mice superfused with phosphate buffered saline, although this change 
was qualitative; we are in the process of developing quantitative techniques to more rigorously define this 
effect. Bradykinin treatment also appeared to cause an increase in capillary blood perfusion in normal 
mice, but in SAH mice bradykinin treatment caused variable changes in capillary perfusion, suggesting 
that the effect was either not as robust, or was variable due to reasons yet unknown. 
 

 
Conclusion: 
Qualitatively, it appeared that astrocytic intracellular calcium signaling increased after the superfusion of 
bradykinin in SAH mice, in addition, notable increase in capillary blood perfusion for control mice and 
less robust effects in SAH mice. This suggests that bradykinin may play a role in mediating astrocytic 
response and microcirculation postSAH, but larger numbers of treatment animals and quantitative 
assessment of calcium signaling are needed. Further investigation of microcirculatory failure could lead to 
increased knowledge of the pathophysiological mechanism of vasospasm and brain ischemia after SAH, 
and may lead to clinical therapeutic interventions 
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SAH induced changes in microglia and the impact on capillary function  
 
Introduction:  Subarachnoid hemorrhage (SAH) is a devastating neurologic event that causes poor 
neurologic outcomes in patients for a variety of reasons. Cerebral vasospasm is a common consequence of 
SAH, and can cause cerebral ischemia and infarction [1].  Many patients with vasospasm, however, do not 
necessarily develop strokes, and many patients with ischemia-related neurologic deficits do not 
demonstrate vasospasm [1, 4, 5].  This has lead to a reinvigorated search for other mediators of neurologic 
injury after SAH. 
 

Background: Recent work has suggested that SAH causes significant changes in capillary 
function independent of vasospasm, which can then lead to cerebral infarction and poor patient outcomes 
[1, 2, 3]. Work from this laboratory has shown that SAH leads to capillary failure, brain hypoxia, and 
neuronal injury and death [6].  Using in vivo 2-photon laser scanning microscopy, our laboratory has 
developed novel assays for looking at capillary blood flow, and have shown that SAH causes changes in 
capillary blood flow that are not related to vasospasm.  However, the biologic mechanisms by which SAH 
induces changes in the capillaries remain poorly defined. Microglia are the resident inflammatory cells in 
the brain. There is some evidence that SAH can cause activation of microglia [7], but the time course and 
degree of microglial activation after SAH remains poorly described, in part because the quantification of 
microglial activation has depended on immunohistochemically techniques that are prone of artifacts. 
 

Objective: To demonstrate SAH causes activation of microglia within 48 hours, using novel transgenic 
mice expressing green fluorescent protein under the cx3cr1 promotor. 
 

Methods: We used a transgenic mouse model that expresses eGFP under the control of the endogenous 
cx3cr1 locus; in these mice, microglia selectively express eGFP and are visible with confocal microscopy. 
We performed either SAH or SHAM in age and sex matched mice, using an autologous blood injection 
model of SAH, and then waited either 6 or 48 hours to perform routine immunohistochemistry for CD 31 
(to label endothelial cells) and GFAP (to label astrocytes).  Using confocal microscopy, we examined 
SAH-induced changes in microglial morphology, which was quantified using a stereological system 
created in our lab. The signal generated by each microglia, after noise had been subtracted, could be used 
to compute the area of each of these microglia in a single plane.  By adding up the areas over every plane 
of imaging a regional volume for each microglia could be generated. 
 

Results & Discussion: Mean microglial volume in SAH mice, when compared to SHAM mice, was 
significantly reduced at 48 hours (10531.481 +/- 1422.465 vs. 17038.500 +/- 3144.091, p = 0.035). 
Further, at the 6-hour time point the same relationship between SAH and SHAM microglial volume was 
identified (19981.867 +/- 1928.497 vs. 27484.476 +/- 5587.957, p =0.108), although the reduction of cell 
volume was not statistically significant at 6 h. The reduced microglial volume seen in SAH mice when 
compared to SHAM is in accordance with the biology of microglia.  When microglia are quiescent they 
have many thin, ramified processes that survey a wide local environment looking for injury-mediating 
agents.  However, when activated (i.e. following SAH) they retract their processes and assume a more 
amoeboid morphology, ideal for phagocytosing and neutralizing potentially injurious substances. 
Consequently, it would be expected that silent microglia would occupy a much larger regional volume 
than microglia that are activated and have withdrawn their processes from the surrounding environment. 

Basic Science & Clinical Research 



 

 

 
 
Conclusion: Subarachnoid hemorrhage causes activation of microglia within 48 hours as 
observed by reduced regional volume in comparison to SHAM microglia. What remains to be determined 
is if activated microglia, while retracting certain processes, specifically extend other processes toward 
capillaries and post-capillary venules. Future work using in vivo analysis with transgenic mice will 
determine if activated microglia extend processes specifically toward endothelial cells, and whether 
capillaries that are contacted by microglia are more likely to have reduced or absent transit of RBCs, 
suggesting a link between microglial activation and failure of the microvasculature after SAH. 
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Establishing a Telemedicine Network for Nursing Home Care for Parkinson Disease 
 
Introduction: Telemedicine is the use of electronic communication technology to exchange medical 
information over some geographic distance between patient and physician to provide healthcare and 
improve patients’ health status.  To date, telemedicine has been shown to be clinically effective in 
treatment of a variety of diseases and conditions including acute pediatric care, stroke and epilepsy.  While 
telemedicine provides an appropriate medium in which to administer a full Parkinson disease (PD) 
examination, use of this process is limited.  Currently, ~40% of individuals with PD will eventually require 
nursing home or assisted living care, while 5.1-6.8% of all individuals in nursing homes have PD. 
However, many of these patients, while necessitating a high level of care and disease management, often 
lack access to neurologists, especially those with subspecialties in conditions such as PD. When evaluated 
by neurologists, less than half of these individuals are judged to be receiving optimal treatment.  Although 
patients are at times transported out of the nursing home for doctors’ appointments, such practices are 
often limited due to distance, travel and staffing costs. Telemedicine may bridge this distance gap to 
provide subspecialty care directly into the nursing home. 
 
Objective: 
1) To evaluate access to neurological care over the previous year for individuals residing in six 

nursing homes situated throughout upstate, New York (Avon, Conesus, Hornell, Newark, 
Seneca, and The Shore Winds in Rochester) in the ROHM Network of the Homes (a chain of 12 
nursing homes in upstate, New York and one in Florida). 

2) To assess baseline characteristics for a longitudinal telemedicine study that will be conducted 
over the coming year. 

 
Methods: Nine residents with Parkinson and/or other movement disorders in three of the six nursing 
homes (Avon, Seneca, and Conesus) were enrolled in the study and were assessed for clinical 
characteristics at baseline (in-person) using the Unified Parkinson Disease Rating Scale (UPDRS), 
Montreal Cognitive Assessment (MoCA), and Minimum Data Set—a comprehensive assessment 
instrument required by Medicare and Medicaid for residents in certified nursing homes (data was provided 
by the nursing homes on behalf of the participants for which it was available).  A survey of access to 
specialty care over the previous year was also conducted.  No medication changes were made at this initial 
assessment. 
 
Results: To date, assessments have been performed on nine residents (n=9, male = 1, female =8) in three 
of the six nursing homes within the telemedicine study. The mean age of the study participants was 80. In 
terms of clinical assessment, there was a mean UPDRS motor score (n=8) of 48.8 (range: 38-69) and mean 
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MoCA of 14.4/30 (range: 4-25). Minimum Data Set (n=8) revealed an average requirement of two or 
more person assists in bed mobility, transfer, and toilet use for those examined. Three study participants 
had sustained a fall in the past 180 days, one resulting in a hip fracture. 5/9 patients reported being treated 
by an internist or family practitioner for the care of their Parkinson disease. 2/9 reported receiving care 
from a general neurologist and 2/9 were receiving only in-facility care. No patients were currently being 
treated by a specialist or subspecialist and only one individual reported traveling in the past five years 
(~70 miles) to see a movement disorder specialist. 
 
Conclusion:  Individuals residing in the three nursing homes have significant disability as a result of their 
Parkinson disease, while having limited access to specialty neurological care due to distance from provider 
and mobility issues. Telemedicine may serve as an effective means to bridge this gap and provide the 
necessary care directly into the nursing home, although further study is needed. We are currently in the 
process of continuing to enroll patients and will begin  the telemedicine leg of the study in the coming 
months. Additionally, a financial modeling study is being performed in parallel to assess the cost-
effectiveness of telemedicine in collaboration with the Simon Graduate School of Business 
Administration. We expect both studies to be completed within a year. 
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Evaluation of Longitudinal Professional Outcomes with Respect to Performance on an 
Endovascular Simulation Task 

 
Introduction: 
The use of simulator technology to teach endovascular procedures is emerging as an exciting and 
promising development in the surgical field. In 2003, an article in the British Journal of Surgery referred 
to surgical simulation as “a good idea whose time has come,” and foreshadowed that the technique will 
revolutionize medical education.1  

Aside from its merits as a training aide, simulator technology can also be used as a so-called 
“rehearsal tool,” enabling surgeons to prepare for a specific procedure by using an individual patient’s 
actual anatomy in a virtual practice run. It is, therefore, not surprising that simulator technology is being 
lauded as having the potential to enhance surgical proficiency and to foster advancements in patient safety. 

With such vast developments in the field of endovascular simulation, it is becoming increasingly 
important to understand how this tool will fit into various levels of medical education. This is particularly 
important with respect to the field of vascular surgery, which is progressively shifting from traditional 
fellowship training toward integrated five-year residency programs that students will enter right out of 
medical school. 

Prior studies have assessed the ability of endovascular simulation tasks to improve the technical 
performance and continued interest level of preclinical medical students in vascular surgery, 2 but to our 
knowledge this study is the first of its kind to evaluate longitudinal outcomes, specifically with respect to 
residency choices. 
 
Background: 
A 2006 study at the University of Rochester Medical Center (URMC) entitled Simulator Assessment of 
Innate Endovascular Aptitude versus Empirically Correct Performance sought to further clarify the 
potential of use of simulator technology in teaching endovascular surgical techniques.3 Performance of 26 
medical students on an endovascular simulator task was measured with respect to time scores (calculated 
based on three consecutive simulator tasks) and subjects’ Modified Reznick Scale values (an average 
“performance score” derived from separate graded critiques by two attending surgeons). This project, 
along with the post-testing assessment model put forth by Lee, et al. (2009), 2 served as the basis for our 
current research. 
 
Objectives: 
The aim of this study was to develop a comprehensive questionnaire that could be used to follow- 
up with former subjects in order to determine if performance on endovascular simulator tasks correlates 
with later involvement or success in the surgical field. 
 
Methods: 
Subjects included the 26 participants who were medical students at the time of the original study. Initial 
contact was made by the primary investigator of that project, in collaboration with a current medical 
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student researcher. The SAFUS (Simulator Assessment Follow-Up Study) Questionnaire, which had been 
developed as a result of this collaboration, was administered either electronically or through telephone 
interview by student researchers. Data collection is ongoing, and all results below should be viewed as 
preliminary. 
 
Results: 
One subject was excluded from data analysis due to failure to pursue a residency program upon 
completion of medical school.  A second subject, currently an MD/PhD candidate, will be excluded until 
officially matched into a residency program.  A third subject was excluded post- testing for choosing to 
drop out of the trial after being unable to complete the first simulator task; this subject later went on to 
pursue a medical specialty. The remaining subjects (n=23), were fairly evenly split between medical 
(n=12) and surgical (n=11) residency specialties. 

As hypothesized, medical students who later went on to surgical specialties had faster 
completion times, with a mean of 359 seconds compared to a mean of 519 seconds for the medical 
specialty group. Interestingly, performance score data was fairly similar between the two groups with 
surgical and medical specialties having average scores of 11.1 and 10.7, respectively.  Additional 
analyses to determine if these differences are significant, and also to examine other factors addressed in 
the SAFUS Questionnaire, are pending. 
 
Conclusions: 
Preliminary results suggest that medical students who chose to pursue surgical residencies displayed, on 
average, slightly superior performance on endovascular surgery simulation tasks while in medical school. 
Further analysis of SAFUS Questionnaire data such as the factors most important in cultivating specialty 
interest and the influence of simulator exposure on specialty choice is necessary to appreciate fully the 
results of this study. These findings have the potential to provide valuable information pertaining to the 
development and implementation of surgical simulation in the assessment and recruitment of medical 
students for surgical residency programs, particularly in the field of vascular surgery. 
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Deficits in Auditory and Vestibular Function in Episodic Ataxia Type-1: A Study of Physiology and 

Phenotypic Presentation. 
 
Introduction: Episodic Ataxia type-1 (EA-1) is a channelopathy caused by a mutation in the KCNA1 
gene that presents in patients with deficits in motor control as evident by tremors, fasciculations, seizures 
and loss of coordination. Targeted deletion of the homologous Kcna1 mouse gene results in profound 
deficits in auditory spatial discrimination behavior. The effects of KCNA1 mutation on the spatial hearing 
of EA-1 patients is currently unknown. 
 
Objective: To determine the effect of the KCNA1 mutation present in EA-1 patients on auditory spatial 
localization. 
 
Background: Smooth and coordinated movement within the environment demands the integration of 
multiple sensory systems including the auditory system. The auditory pathway uses interaural timing and 
intensity differences to construct a map of the environment requiring the precise function of many 
neurobiological mechanisms. One such is the Kv1.1 protein, a Shaker-type DTX-sensitive low-threshold 
voltage gated potassium channel subunit. Kv1.1 is highly expressed in the auditory brainstem of mice 
(Grigg et al. 2000)1. Targeted deletion of the Kcna1 gene, which codes for Kv1.1 in the mouse (Smart et 
al. 1998)2 has been used to assess the role of Kv1.1 channel subunits in hearing; in vivo (Kopp-
Scheinpflug et al. 2003)3 in vitro (Gittelmaan and Tempel, 2006)4 and behaviorally (Allen et al. 2003)5. 
Kcna1 knockout mice have abnormal stimulus coding in their binaural brainstem nuclei, and behaviorally 
they exhibit deficits in sound localization. This lead us to hypothesize that auditory deficits will be present 
in human EA-1 patients who present with a variety of point mutations in the KCAN1 gene (Browne et al. 
1994)6. 
 
Methods: Utilizing the subject database of the CINCH collaboration, three patients with EA-1 were 
identified for this study, and age-matched normal subjects were used for comparison. After an initial 
interview subjects were screened using the clinical neurological exam, audiograms, hearing-in-noise 
testing, visual acuity, video-oculography and nystagmography for signs of neurological, ophthalmic, 
auditory, and vestibular pathology. Auditory localization experiments were conducted in a dark sound-
attenuated room with a black screen covering a speaker two meters away from the subject. A robotic arm 
moves the speaker to 80 different precise locations without the subject’s knowledge and repeated for four 
different frequency bands (250-500 Hz, 1000-1250 Hz, 1250-1575 Hz and 1500 1890 Hz). Subjects 
localized the target by joystick pointing. Additional auditory testing was conducted under headphones 
using adaptive psychoacoustics at multiple different frequency bands (500-750 Hz, 750-1000 Hz, 1000-
1250 Hz and 1250-1500 Hz). Finally, a sound localization questionnaire was developed and administered. 
 
Results: All three EA-1 patients had age-appropriate auditory thresholds. Interaural timing difference 
thresholds as tested by headphones was normal for all three EA-1 patients at 500-750 Hz. However, one 
patient had a notably elevated threshold for the 1000-1250 Hz band and all three patients showed elevated 
thresholds for the 1250-1500 Hz band. Despite normal accuracy of free field sound localization in the 
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250-500 Hz band results were notable for an abnormally large number of accuracy errors in the 1000- 
1250 Hz band in one subject while all three subjects had a markedly increased number of accuracy errors 
in the 1250-1500 and 1500-1890 Hz bands. Precision in the free field sound localization was age 
appropriate for two of the three patients with the third having unusually high precision errors for both the 
1250-1500 Hz and 1500-1890 Hz bands. 
 
Conclusion: EA-1 patients have normal auditory spatial acuity at frequencies below 1000Hz. However at 
higher frequencies, both free field measurements and headphone tasks reveal abnormal lateralization and 
localizations. These abnormalities were seen in precision measurements (in 1/3 patients) and systematic 
localization errors at higher frequencies (all three patients).  Future work will involve more detailed 
measurements with an increased number of EA-1 patients. 
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Introduction: 
Approximately one million Americans sustain acute myocardial infarction (AMI) annually, 

with prevalence of AMI likely to increase in the context of rising rates of predisposing risk factors such 
as diabetes mellitus and hyperlipidemia. (1) Mitral regurgitation (MR) is a known consequence of 
AMI that can contribute to impairment of cardiac function and heart failure symptoms. Fortunately, 
effective medical and surgical therapies for MR exist. However if not identified early, MR can result 
irreversible cardiac dysfunction, which increase clinical risk and downstream medical costs. (2-4) early 
identification of patients at risk for progressive MR is important for timely implementation of 
corrective therapies. Current methods to predict MR using cardiac structure as longitudinal predictors 
of post-AMI MR, including cardiac chamber size, contractility, and infarct size are inadequate. (5-8) 
Identification of indices that accurately predict MR progression and long-term severity is of 
substantial importance in the care and management of AMI patients. 
 

Background: 
Papillary muscle infarction (PMI) can occur in association with an AMI and serve as 

alternative cause for the development of MR. The correlation between PMI and MR is well 
established in the context of papillary muscle rupture. (9-11) It is also possible that lesser degrees of 
papillary muscle necrosis can result in MR which progresses with time. Studies have shown that PMI 
can occur in the absence of rupture. (12,13) However, to date the impact of isolated PMI and its ability to 
predict MR is not known. Clinical studies of the correlation between PMI and MR have not been 
possible as prior to recent advanced in imaging technology; the available modalities were not capable 
of accurately identifying PMI.  

Delayed enhancement MRI (DE-MRI) provides a highly accurate technique to identify 
myocyte necrosis. DE-MRI has been shown to provide non-invasive assessment of infarct morphology 
and size that closely correlates with histopathologic infarct size in both the acute (r=0.99) and 
chronic (r=0.97) MI. (14, 15) DE-MRI has also been shown to be capable of identifying PMI. 
Recent advances in MRI technology, including 3D MRI, may provide further improvement in detection 
of PMI over conventional 2D imaging Thus, DE-MRI provides a novel, non-invasive method to study 
incidence, imaging characteristics, and predictors of PMI following AMI. 
 

Objective: 
To identify incidence and structural predictors of PMI following AMI.  

 

Methods: 
We will study incidence and predictors of PMI among consecutive subjects with AMI 

enrolled in a prospective imaging registry at Weill Cornell. This patient population has been (and will 
continue to be accrued) during prospective recruitment (2-5 days post AMI) at Weill Cornell. In 
accordance with the existing imaging protocol for this registry, all subjects undergo cardiac MRI 20-
40 days following AMI. Comprehensive demographic characteristics (including risk factors for 
CAD) and AMI treatment results (including angiographic findings, enzymatic infarct size, and 
therapeutic regimen) are collected. MRI data have been quantitatively analyzed for cardiac chamber 
size, contractile function, and left ventricular wall infarction. For the proposed study, comprehensive 
analysis will be performed to identify and characterize PMI using both 2D and 3D DE-MRI. The ability 
to detect PMI infarct and agreement between 2D and 3D methods will be analyzed. Comprehensive 
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analyses will be performed to identify correlates of PMI by 2D and/or 3D DE-MRI. Clinical and 
imaging findings including, infarct distribution, transmurality, and size will be compared between 
subjects. Variables that differ significantly between subjects with and without PMI will be used as 
predictors in a logistic regression model (forward stepwise regression) with presence or absence of PMI 
as the dependent variable. Echo and clinical variables will be tested in separate multivariate models in 
order to develop imaging-specific and clinical risk profiles for PMI. 
 

Results: 
Results are not currently available.  
 

Conclusions: 
The results of this proposed study will provide important insights into incidence and predictors 

of PMI following AMI.  Future  studies  will  address  the  prognostic  importance  of  PMI  as  a 
longitudinal predictor of post-AMI mitral regurgitation. 
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A Pilot Study to Assess the Feasibility and Acceptability of Validating Depression and Cognitive 
Impairment Screening Measures in the Emergency Department 
 
Introduction: This study was conducted to assess the feasibility of a planned R01 funded study to be 
conducted by Dr. Manish Shah. Although multiple screening tools for both depression and cognitive 
impairment have been developed and validated in primary care and other settings, few have been validated 
in the Emergency Department setting. In addition to feasibility, this study evaluated the acceptability of 
several measures from the participants’ perspective. 
 
Objectives: (1)Assess the feasibility of enrolling emergency department (ED) patients and evaluating 
them for depression and cognitive impairment in preparation of a larger ED-based validation study of 
these measures. (2) Evaluate the acceptability of our research methods, as perceived by the subject. 
 
Background: Depression is listed by the World Health Organization as one of the most burdensome 
diseases1 and up to 10% of the older adult population suffers from major depression2,3,4. Older adults who 
are hospitalized for depression typically have had symptoms for many months before admission and most 
are admitted through the emergency department5,6,7. The complications of depression are enumerable and 
include worse outcomes after stroke, myocardial infarction and coronary artery bypass grafting, prolonged 
recovery periods and even death8, 9,10,11. Despite all this, it is estimated that less than one-half of the 
depressed older adults are diagnosed and treated in the primary care setting12,13. A screening measure 
validated for the older adult ED population could provide the information a primary care physician needs 
to treat patients adequately. 
 
The need for dementia screening is also great. Due to the aging of the American population, it is estimated 
that the number of older adults suffering from dementia will triple by the year 205014. Like depression, 
primary care physicians fail to diagnose dementia about half of the time15,16,17,18. This can delay much 
needed behavioral treatment (in the case of Alzheimer’s disease) or even a cure (in the case of reversible 
dementias such as hypothyroidism and vitamin B12 deficiency). Untreated symptoms cause care-giver 
burnout and increased early admission to nursing homes19,20. A valid screening tool for dementia in the ED 
could be used to flag patients for early intervention and early treatment. 
 
Mild Cognitive Impairment (MCI) is considered an early warning sign for dementia and is defined as an 
objective memory deficit which does not interfere with activities of daily living21. MCI is sometimes 
associated with deficits in executive, language and visuospatial functioning though individual findings can 
be variable22,23,24. Though MCI can be stable for years, up to 64% of those diagnosed with MCI convert to 
dementia within two years25. MCI diagnosis is also correlated with a decline in quality of life and 
increased healthcare costs26,27,28. 
 
Methods: This study enrolled a sample of community-dwelling older adults (age≥60) cared for at the 
University of Rochester-Strong Memorial Hospital (URMC) ED and discharged home from the ED. 
Informed consent was obtained and an interview was conducted to collect demographic information, 
previous medical history, and social history.  The interview also included the Patient Health 
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Questionnaire- 9 (PHQ-9) and Six Item Screener (SIS), two instruments that are proposed for ED-based 
screening for depression and cognitive impairment, respectively29,30,31,32,33. The Structured Clinical 
Interview for the DSM-IV (SCID) is considered the gold standard for depression diagnosis34 and was 
performed by an experienced and trained psychiatry student. The Geriatric Depression Scale-15 (GDS-15) 
and the Hamilton Rating Scale for Depression (Hamilton) were obtained as additional comparison 
measures for depression. Because anxiety and delirium are often comorbid with depression and can 
confound results, Generalized Anxiety Disorder-7 (GAD-7) and Confusion Assessment Method for the 
ICU (CAM-ICU) were used to assess anxiety and delirium, respectively. 
 
Feasibility data was collected on length of interview, number of interruptions, and data points lost due to 
early discharge or other interruptions. Participants were also asked open ended questions to determine 
what they liked and disliked about the study as well as their reasons for participating. 
 
Results: The participants were of mixed ethnic backgrounds (White n=25 [73.5%], Black n=6 [17.7%], 
Other/unknown n=3 [8.8%]) and had median age of 70 (IQR 64,80). The median interview length was 68 
minutes with between zero and six interruptions (median=1). A variety of reasons for participation were 
reported including an altruistic desire to help (n=17, 50%), boredom or a desire to kill time (n=8, 23.5%), 
and a special interest in the topic (n=7, 20.6%). Reported dislikes/annoyances included no dislikes (n=18, 
52.9%), the questions on depression (n=6, 17.6%) and the questions on memory (n=2, 5.9%). Reported  
likes included general enjoyment in participation (n=11, 32.4%) and talking with the research assistant  
(n=5, 14.7%). Eight participants (23.5%) were scored depressed on the PHQ-9, nine on GDS-15 (26.5%), 
seventeen on the Hamilton (50%) and ten on SCID (29.4%). Five participants scored positive for anxiety 
on GAD-7 (14.7%) and none were found to be delirious by CAM-ICU. MCI was found in four 
participants by SIS (11.8%) and seventeen by the MoCA (50%). 
 
Conclusion: The overwhelming majority of those who consented to participate completed the study. 
Although some participants reported discomfort with some of the content of the questions, there were no 
serious objections. In conclusion, it is feasible to perform these measures in an ED setting. 
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MMP-2 and MMP-9 Expression is Increased in C5 and C6 Dermal Fibroblasts Compared to C2 in a 

Model of Constant Cellular Stretch 
 
Background: Chronic venous insufficiency (CVI) affects up to 2.5 million patients per year in the 
United States and imbalances in the homeostasis of extracellular matrix (ECM) is considered to be a 
hallmark of chronic venous ulceration. The delicate balance between ECM synthesis and degradation 
determines the level of ECM deposition in wounds and is mediated by the activity of matrix 
metalloproteinases (MMP) secreted from dermal fibroblasts. In an effort to investigate if MMP 
alterations occur as part of the progression of CVI, we examined MMP-2 and MMP-9 activity in 
dermal fibroblasts derived from patients with advanced CVI. Furthermore, we attempted to determine 
if there were any differences in MMP activity in fibroblasts in response to mechanical stretch. 
 
Methods: Commercially available adult fibroblasts and dermal biopsies obtained from adult patients 
with CVI (CEAP 2, 4, 5 or 6) were used in this study. In order to mimic the increased stretch to which 
dermal fibroblasts are exposed to in patients with CVI, adult fibroblasts were cultured on collagen 
coated flexplates, and subjected to constant equibiaxial elongation (21%) for 1, 3 or 5 days using a 
Flexercell® strain unit. Culture media was collected and MMP-2 and MMP-9 activity was 
determined by gelatin zymography. Thigh and ankle biopsies were taken from patients diagnosed with 
C2, C4, C5, or C6 stage of CVI and dermal fibroblast cultures were established and media was collected 
for analysis of MMP-2 and MMP-9 activity. 
 
Results: When compared to static fibroblasts, 1, 3, and 5 day constantly stretched fibroblasts showed 
an increase in active MMP-2 and pro-MMP-9 secretion, and 1 day active MMP-9. Pro- MMP-9 
secretion was observed to be decreased in ankle (diseased) tissue when compared to thigh (healthy) 
tissue in C2 and C4 patients but increased in C5 and C6 patients. C6 patients had significantly increased 
pro MMP-9 secretion (p<0.05). Active MMP-9 was also observed to be increased in C5 patients in the 
thigh compared to the ankle. There were no observed alterations in dermal fibroblast secretion of pro- 
or active MMP-2 secretion from ankle compared to thigh tissue of C2, C4, C5, or C6 patients. 
 
Conclusion: Our data shows a trend of increased pro- and active MMP-2 and pro- MMP-9 expression in 
stretched fibroblasts compared to static control fibroblasts. This may be indicative of increased MMP 
activity resulting in increased tissue turnover and an inability for sufficient wound healing to be sustained. 
Also, MMP-9 expression appears to be down-regulated at C2 and C4 disease states compared to healthy 
tissue, but up-regulated at C5 and C6 states. These results suggest that alterations in MMP secretion by 
dermal fibroblasts may play a role in the development of CVI. Elucidating the role of MMPs in non-
healing wounds has tremendous potential to help treat CVI and alleviate the burden of this disease in high 
risk patients such as those with diabetes 
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Multicenter Automatic Defibrillator Implantation Trial with Cardiac Resynchronization Therapy 
Mortality Review 

 
Introduction: Patients who suffer from cardiac disease causing reduced left ventricular function have a 
high risk of symptomatic heart failure, arrhythmia, and early death.  Eligible patients who present such 
warning signs receive an implantable cardioverter–defibrillator (ICD) that is able to deliver life-saving 
counter shocks from within the patient during an episode of potentially lethal ventricular fibrillation (Moss 
et al.). While proving beneficial for many patients by prolonging lives, the ICD does not remove all 
sources of elevated risk.  In fact, studies have shown patients who have ischemic heart disease and are 
treated with ICDs are more likely to suffer from subsequent heart failure events (Goldenberg et al.) 
Recently, cardiac resynchronization therapy (CRT) using biventricular pacing has reversed mechanical 
dysfunction and improved symptoms in patients with heart failure associated with left ventricular 
dyssynchrony. To see if combined therapy of ICD with CRT (CRT-D) would reduce the occurrence of 
heart failure events in patients compared to ICD-only, Moss et al. conducted a new study, the Multicenter 
Automatic Defibrillator Implantation Trial with Cardiac Resynchronization Therapy (MADIT-CRT). The 
conclusion of the study laid a strong foundation for the claim that using CRT–ICD therapy in a 
prophylactic manner will reduce the possibility of heart-failure events or death in patients with ischemic or 
nonischemic heart disease who may be asymptomatic but have a wide QRS complex (Moss et al.). 
However, the long-term effects on mortality remain uncertain. 
 
Objective: To review cause of death in patients in the above study and note variations, determine cause-
specific death rates, identify factors associated with each cause of death in ICD and ICD- CRT patient 
groups, and to define baseline characteristics and changes in ventricular function after one year of 
management with ICD or ICD-CRT and relate these to patient outcomes. 
 
Methods: A list of specific variables of interest was compiled and a specific data collection form was 
designed to record values of these variables for each patient, in each of the MADIT-CRT subsets (CRT-D 
vs. ICD-only). The variables observed included status of implant, gender, QRS duration at baseline, EF 
value at baseline, device interrogation results, age at death, time between implantation and death, history 
of diabetes mellitus, history of atrial fibrillation, history of sleep apnea, left bundle branch block (LBBB), 
clinical status/function at time of death, presence of symptoms including hypotension, fatigue, shortness of 
breath, and edema, factors regarding the death (including site, cause, mechanism, ischemia, and 
contributing factors) as reviewed by the Mortality Endpoint Review Committee, and a summary of the 
medications of each patient. Case report forms and (blinded) narrative summaries from the Mortality 
Endpoint Review Committee of the MADIT-CRT patients who died from the beginning of the trial at 
December 22, 2004 through December 31, 2009 were scrutinized to determine which patients died from 
progressive heart failure, which from arrhythmia, and which from other causes.   Clinical information and 
statistical support was provided by the Data Coordinating Center for MADIT-CRT study located at the 
University of Rochester. Statistical tests were used to determine the significance of the difference in 
characteristics between those who died by treatment assignment. A Kaplan-Meier survival analyses were 
performed, stratified by diabetes status for patients randomized to ICD and CRT-D, showing risk of all-
cause mortality and risk of cardiac death. The log-rank statistic was used for determination of statistical 
significance. Additional analyses are pending. 
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Results: Among those who died, there was a higher percentage of females in the ICD-only treated patients 
than in the CRT-D treated patients (26% vs. 10%, respectively; p=0.01). Survival  analysis in the overall 
study population showed no difference between the two treatment groups for risk of death (p= 0.49), or 
risk of cardiac death (p = 0.12). 77% of the ICD-only patients and 58% of the CRT-D patients had LBBB 
(p= 0.02). Among patients with LBBB, CRT-D therapy was associated with a meaningful trend to an 
overall lower death rate (p=0.073) when compared to patients receiving ICD-only therapy (Fig.). 
 
Conclusion: Among patients with LBBB, CRT-D therapy was associated with a somewhat lower death 
rate when compared to patients receiving ICD-only therapy. A longer follow-up of the patients enrolled in 
MADIT-CRT is needed to determine if CRT-D therapy significantly reduces mortality. 
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Exploring a role for the Extracellular Matrix Protein Fibronectin in  
Cardiac Remodeling and Heart Failure 

 
Introduction: 
Heart failure (HF) results from a wide range of acute and chronic insults, including coronary artery 
disease and hypertension, and remains a leading cause of death worldwide despite recent therapeutic 
advances2,4,8, 9. A majority of HF cases stem from ischemic events, specifically myocardial infarction 
(MI). MIs are becoming an increasing cause for concern for several  reasons. In the United States alone, 
the estimated incidence of MI is approximately 600,000 new and 320,000 recurrent cases per year10. MI 
leads to pathologic cardiac remodeling where areas of initial infarct are replaced with matrix-rich scar 
tissue and can adversely affect heart function1. Ischemic injury causes an acute loss of cardiomyocytes, 
fibroblast proliferation, extracellular matrix (ECM) deposition, recruitment of inflammatory cells, scar 
formation, and infarct expansion. In particular, extensive structural and ECM remodeling in the infarct, 
border zone, and remote myocardium, are major components of pathologic cardiac remodeling post-MI. 
However, cardiac remodeling remains poorly understood. Previous data shows that the ECM protein 
fibronectin (FN) plays an important role in regulating ECM remodeling. 
 
Objective: 
To explore the role of FN in cardiac remodeling and heart failure by determining: 1) the ability of 
cardiomyocytes to polymerize fibronectin and 2) if inhibition of FN polymerization following MI 
reduces pathologic cardiac remodeling and progression of heart failure. 
 
Background: 
A soluble, secreted protein that is deposited into the ECM via a cell-dependent process, FN regulates 
deposition of other ECM proteins, including Type I collagen, and may be linked to the progression of 
heart failure12,14. Additionally, FN can promote cellular proliferation, hypertrophy, migration, and 
contractility6,7,11,13,14,15. FN expression tends to be upregulated in animal models of HF as well as humans 
with both MI and dilated cardiomyopathy etiologies of HF3,5. Preliminary data has shown that in vivo 
inhibition of FN by the peptide pUR4 in mice improves heart function and decreases excess FN 
deposition following MI. Still, there is little knowledge regarding the specific role of FN in the heart and 
in pathologic cardiac remodeling. Inhibiting FN deposition may be a novel therapeutic paradigm for MI 
and a viable strategy for improving heart function. 
 
Methods: 
Isolated neonatal rat cardiomyocytes (NRVMs) were incubated overnight at 37°C in DMEM culturing 
medium with 10% FN-depleted neonatal calf serum (NCS), followed by an additional overnight 
incubation in serum free culturing media with or without exogenous FN. Cells were fixed on the third 
day and then triple-stained using two separate fluorescent antibody stains for α-actinin (protein 
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specifically expressed in cardiomyocytes) and FN along with a DAPI nuclear stain. Stains were 
visualized using fluorescent microscopy and compared to control NRVMs that were immersed in 
DMEM culture media with 10% NCS followed by the same staining procedures. 
 
12 C57BL/6J mice ranging from 8-10 weeks old underwent baseline echocardiography following by left 
anterior descending (LAD) coronary artery ligation. S-T elevation and left ventricular blanching were 
 
observed to confirm induction of MI. 7 mice were administered daily intraperitoneal injections of pUR4, 
an inhibitor of FN polymerization, for 7 days beginning with the day of surgery, and the remaining 5 
mice received III-11-C, a control peptide, over the same time course. Mice were scheduled for 
echocardiography at 2 weeks and 4 weeks post-MI followed by sacrifice for cardiac histology. 
 
Results: 
Fluorescent microscopy of triple-stained plates revealed variable cardiac fibroblast (CF) contamination in 
wells with experimental and control NRVMs. Fibronectin stained inconsistently and auto-fluorescence 
also interfered with visualization. No significant difference in FN polymerization by NRVMs was 
discernible between experimental and control conditions. 
 
All 7 pUR4 mice expired within one-week post-LAD ligation, and only 3 mice from III-11-C control 
group survived to 4 weeks. Echocardiography was performed on these 3 mice only at 4 weeks and 
revealed substantially lowered ejection fractions and massive heart failure. 
 
Conclusions: 
Determination of the ability of cardiomyocytes to polymerize FN remains a challenge because of 
inability to obtain a pure isolation of NRVMs devoid of CFs, which produce substantial amounts of FN. 
Additionally, auto-fluorescence posed some difficulty to visualizing fluorescent antibody stains. Further 
experimentation with novel NRVM isolation techniques and alternative cell culture techniques may help 
provide more optimal conditions. 
 
All 12 mice received large MIs due to very proximal ligations of the LAD coronary artery. Survival and 
reproducibility of MI size and functional outcome remain the key challenges in this procedure. Repeated 
practice efforts should minimize the variability and improve both survival and reproducible outcomes. In 
particular, more distal ligations in future trials may ensure onset of MI with improved survival. 
Establishing the model will lay the foundation for proceeding with our proposed studies in this murine 
MI model. 
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Effects of the platelet granule compounds PPi, NAP-2, and GTP on in  
vitro endothelial cell activation 

 
Introduction: Platelets are anuclear cells derived from bone marrow megakaryocytes, and are primarily 
responsible for hemostasis after injury to the vasculature.1 During platelet activation, exocytosis of dense, 
alpha, and lysosomal granules release many distinct molecules, which may interact with endothelial cells 
lining the blood vessels to promote thrombosis.1,2 Certain granule compounds, however, activate the 
endothelium to promote pro-inflammatory and immune-related changes3 that may underlie the pathology 
of cardiovascular diseases. 
 
Objective: To determine whether the platelet granule compounds pyrophosphate (PPi), neutrophil-
activating protein-2 (NAP-2), and guanosine triphosphate (GTP) activate human umbilical vein 
endothelial cells (HUVECs) to synthesize or release vascular cell adhesion molecule-1 (VCAM-1), 
monocyte chemoattractant protein I (MCP-I), von Willebrand factor (vWF), and endothelin-1 (ET-1). 
 
Background: Platelet granule contents can stimulate endothelial cells to release mediators of thrombosis 
and inflammation like vWF and VCAM-1. Müller et al recently showed that platelet polyphosphates help 
drive inflammatory pathways by activating the plasma coagulation factor XII4. Seye et al found that the 
nucleotides ATP and UTP induce VCAM-1 expression in coronary artery endothelial cells5. Other classic 
inflammatory platelet proteins include beta- thromboglobulin and platelet factor 4, which are the precursor 
and derivative products of NAP-2, respectively1,2,6. In vitro studies have shown that NAP-2 not only dose-
dependently increases neutrophil binding to HUVECs, but that it also increases their transendothelial 
migration6. 
 
Methods: HUVECs were grown as a monolayer in 12-well and 6-well plates, as well as 25 and 75 cm2 

flasks, using complete media supplied by Lifeline Cell Technology (Oceanside, CA). PPi was isolated and 
then diluted to a concentration of 10 µm in our laboratory; recombinant NAP-2 was purchased from 
PeproTech (Rocky Hill, NJ); GTP was purchased as an aqueous solution from USB (Cleveland, Ohio). 
Confluent cells were treated with PPi, NAP-2, or GTP for 45 minutes, 6 hours, or 16 hours at 
concentrations ranging from 1 ng/mL to 1 µg/mL. Cells treated with nothing served as the negative 
control, and cells treated with either TNF-α or thrombin as the positive control. After exposure, the 
conditioned cell media was collected, centrifuged, and examined by ELISA for the presence of MCP-1, 
vWF, and ET-1. MCP-1 and ET-1 ELISA kits were purchased from R&D Systems, Inc. (Minneapolis, 
MN); vWF ELISA kits were purchased from American Diagnostica Inc. (Stamford, CT). Treated cells 
were lysed, sonicated, and centrifuged, and the resulting supernatant was tested for the membrane-bound 
VCAM-1 by Western blotting. 
 
Results: As compared to the controls, cells treated with PPi, NAP-2, and GTP did not show increased 
expression of either VCAM-1 or MCP-1. Furthermore, NAP-2 did not increase endothelial cell production 
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of vWF and ET-1. 
 
Discussion: Previous studies have shown that platelet nucleotides and phosphates can induce 
inflammatory changes, which suggests that comparable platelet compounds, such as PPi and GTP, may 
play similar roles in the body. While neither was shown to elicit endothelial cell activation in this project, 
they cannot yet be excluded from having a part in the complex transformation endothelial cells undergo 
during thrombosis and inflammation. More research is needed to determine what function, if any, they 
have in the interaction between platelets and the vasculature. 
 
As a strong chemoattractant for neutrophils, NAP-2 is believed to influence the inflammatory process in 
endothelial cells. Though we did not find any evidence to support this, other studies found after our project 
had started do imply that this may indeed be true. Smith et al demonstrated that NAP-2 was elevated in 
patients with both stable and unstable angina, and that NAP-2 increased levels of E-selectin, VCAM-1, 
MCP-1, and IL-8 in vitro7. The effects of NAP-2 need to be verified and better defined within the broad 
context of vascular inflammation and thrombosis. 
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The Role of Phosphatases in Dexamethasone Mediated Knockdown of MCP-1 mRNA 
 

Introduction: Inflammation  is  a  central  process  in  the  development  and  progression  of 
atherosclerosis. The chemokine MCP-1 is important for guiding monocytes/macrophages to the arterial 
wall to mediate the early stages of atherosclerosis. These cells may then become foam cells in the 
subendothelial space and lead to formation of a fatty streak, the core of an atherosclerotic lesion.1 
Glucocorticoids such as dexamethasone (Dex) regulate MCP-1 mRNA stability and are sometimes 
utilized in treatment of atherosclerosis for their anti-inflammatory effects.2 However, these drugs 
often incur significant side effects. A more detailed understanding of the mechanism by which Dex 
destabilizes MCP-1 mRNA may lead to the design of pharmacological agents capable of inhibiting 
vascular inflammation without as many side effects. 
 
Objective: To determine whether tyrosine phophatases or serine/threonine phosphatases such as PP1, 
PP2A, and PP2B are involved in the Dex mediated knockdown of MCP-1 mRNA. 
 
Background: Thus far the Taubman lab has accumulated evidence that the Glucocorticoid Receptor 
(GR) through which Dex acts forms a complex with Y-box binding protein-1 (YB-1). YB-1 appears to 
have endonuclease activity, which supports its role in Dex mediated MCP-1 mRNA knockdown. In 
order to investigate the exact mechanism of this signaling, we treated smooth muscle cells with 
inhibitors of various classes of signaling molecules, such as kinases, intracellular calcium, and 
phosphatases. The first inhibitor that was found to block the Dex mediated knockdown of MCP-1 
mRNA was Calyculin A, which primarily targets PP1, PP2A, and PP2B. 
 
Methods: Rat smooth muscle cells (SMCs) were cultured in Dulbecco’s Modified Eagle’s Medium 
(DMEM) with 10% heat inactivated fetal calf serum. At 70-80% confluence in 100mm dish, the cells 
were treated for 15 minutes with inhibitor in DMEM at a concentration generally between 2x and 10x 
the IC50: 10-100µM sodium orthovanadate, 2-10nm calyculin A, 15-60µM dephostatin, 5-10µM NSC 
87877. Two cell dishes were used for each inhibitor and each concentration, and after 15 minutes of 
incubation with inhibitor, dexamethasone was added to one of the plates to a final concentration of 
3.3µM. Cells were then incubated for 2 hours, at which point the RNA was harvested and purified using 
QIAGEN QIAshredder and mRNeasy Mini Kit. RTPCR was performed on the RNA using primers 
specific for MCP-1 or GAPDH and the products were evaluated using gel electrophoresis. 
 
Results: RTPCR demonstrated attenuation of the Dex mediated knockdown of MCP-1 mRNA by 
50µM sodium orthovanadate and 10nM calyculin A. MCP-1 mRNA levels were similar to control 
levels for 10µM sodium orthovanadate, 2nM calyculin A, 5µM NSC87877, and 10µM NSC87877. 
The results of trials with dephostatin were inconclusive due to lack of reproducibility. 
 
Conclusions: The ability of sodium orthovanadate to attenuate Dex mediated knockdown of MCP-1 
mRNA suggests that a tyrosine phosphatase is involved in Dex signaling, as sodium orthovanadate is 
a non-selective inhibitor of protein tyrosine phosphatases (PTPs). However, the ability of calyculin A to 
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rescue MCP-1 mRNA from Dex mediated knockdown suggests that a serine/threonine phosphatase is 
involved in Dex signaling, as calyculin A primarily targets PP1, PP2A, and PP2B. Two possible 
hypotheses to explain these findings include the presence of a mixed-type phophatase which can be 
inhibited by tyrosine as well as serine/threonine phophatase inhibitors, as well as the possibility that the 
toxicity of calyculin A is inducing other cellular changes responsible for the observed effect. Further 
investigation using more specific and, ideally, less toxic inhibitors of PTPs and serine/threonine 
phophatases is necessary to further define the signaling pathway. 
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Correlation of adnexal mass gynecologic ultrasound findings with surgical pathology 
Lisa Gray MD, Claire Zhang BS, J. Christopher Glantz MD MPH, Loralei L. Thornburg MD 

 
Objective: To evaluate the accuracy of ultrasound (US) in predicting adnexal mass pathology by 
correlating sonographic results with surgical pathology. 
 
Study Design: Retrospective analysis of medical records of all patients from 1996 through 2010 
with US-diagnosed adnexal masses who subsequently underwent surgery within 6 months in Rochester.  
Accuracy and correct laterality of US diagnoses were described for benign and malignant masses. 
Suspicion for malignancy is defined as any of the following listed in the description: size over 10cm, 
complex, solid, excrescences, septated, or suspicion for malignancy. 
 
Results: Of 443 patients with adnexal mass on gynecologic ultrasound, 178 (40%) underwent surgery with 
complete records available for 152. Specific US diagnoses was given in 90 patients (59%), with the 
remainder descriptive only. At least one US diagnosis was correct in 69/90 patients (77%).  Laterality for 
pathologic findings was correctly identified in 129/152 patients (85%). The most frequent US diagnosis 
(32) was teratoma, which was correct in 26 (81% positive predictive value), and was confirmed present at 
surgery in 43 patients (overall sensitivity 60%). Of the 25 patients with malignant pathology, 20 were 
flagged as suspicious by US diagnosis or description (sensitivity of 80%). Of 127 patients with benign 
pathology, 63 had US suspicion for malignancy, for a specificity of US of 50%. 
 
Conclusions:  Ultrasound is a widely available method for evaluating adnexal masses. Although 
accuracy of teratoma diagnosis, laterality for adnexal masses and sensitivity for detection of malignancy 
were all high, the specificity of ultrasound for all gynecological diagnoses was 
limited. 
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Health education in minority youth: Evaluating the effect of health instruction on the 
knowledge of school health topics. 

 
Introduction: Minority teens are at greater risk than non-minority teens for contracting HIV and 
STDS. They are also more likely to engage in risky behavior such as underage drinking and 
smoking which can put them at risk for future health concerns such as heart and lung disease 5. In 
addition, obesity and hypertension are on the rise in such populations due to unhealthy eating 
habits, financial difficulties as well as lack of knowledge of proper nutrition 4. Due to the 
prevalence of such issues, it is important to ensure that teens receive instruction on these topics 
in order to make informed decisions concerning their health. 
 
Objective: To ascertain the level of understanding of health topics in minority high school 
students measured through testing performance before and after instruction. 
 
Background: Each year, 8 million cases of STDs occur in people under 25 years of age. Sexually active 
adolescents have higher rates of STD acquisition than any other age group. In addition, many young adults 
diagnosed with acquired immunodeficiency syndrome (AIDS) contracted the human immunodeficiency 
virus (HIV) as teens 5. Although the average age of sexual introduction nationwide among teens is 16, 
among inner city youths the average is 13 years of age. Consequently, younger adolescents are more likely 
to engage in impulsive sexual behavior and are less likely to use contraception which increases risk for 
pregnancy and STD’s. Also, teens that use drugs or alcohol are more likely to be sexually active at earlier 
ages, possibly due to the dis-inhibiting effects of these substances on adolescents' decisions to delay 
intercourse 1. According to the US department of health and human services, African American and 
Mexican American adolescents ages 12-19 were more likely to be overweight, at 21  percent and 23 
percent respectively, than non-Hispanic White adolescents (14 percent) 4. The reasons for these 
differences include that poorer families could experience greater instability in the home, worse nutritional 
management, or may demonstrate accepting attitudes toward obesity. Overweight adolescents are 10 times 
more likely to become obese adults than their lean peers as well as suffer the medical consequences of 
such conditions such as Type II diabetes and cardiovascular problems including cardiovascular disease 
and cancer 3. However, physical concerns are not the only issue. Teens who suffer from early sexual 
exposure in addition to substance abuse and obesity tend to have lower self esteem and suffer from 
depression 1. Since adolescence represents a pivotal time in the development of attitudes and behaviors 
that can have life altering consequences, it is important to inform teenagers about health issues in hopes of 
influencing future decision making. 
 
Methods:  Participants included four male and seven female Hispanic and African American high school 
students ranging in age from 14-18, enrolled in Fordham University’s Upward Bound Summer program. 
Those enrolled in the Upward Bound program were automatically assigned to the heath course pending 
signed consent from parents/guardians. Lecture materials included power points and handouts made from 
Soujourner House’s Health lifestyles course as well as information from the following websites: Family 
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Doctor.org, CDC.gov, Mayo clinic.org, Utah education Network.org, Women web.cam, Kids health.org, 
Pathmicro.med. Visual education was provided through the film Philadelphia .On the first day of 
instruction a 45 point multiple choice and fill in the blank examination was given to students to access 
baseline knowledge. Six topics were represented including: Nutrition and diet (9points), STD’s (6 points), 
Obesity and hypertension (8 points), HIV (6 Points), Substance abuse (7 points) and Relationships 
including Domestic Violence and Sexual assault (6 points). Bonus points were worth 3 points. Instruction 
was presented on the aforementioned topics, for 2 and ½ hours three days a week for six weeks. 
During class time, power points were presented and written papers on topics were assigned. 
Students were also allowed to work in groups and pairs for certain activities. On the final day of 
class, the same test was given in order to track any changes in test score, which was indicative of 
the level of understanding ascertained by the students throughout the course. 
 
Results: Test means were used to evaluate the effectiveness of instruction. The test was scored out of 45 
points and each question was worth one point overall. Changes in test scores from before to after 
instruction were assessed using paired t-tests. Overall, all of the students showed significant improvement 
p= <.011. The average score for the pretest was 21.4 and the average score for the post test was 34. Out of 
the six topics presented, two were found to have had insignificant effects in terms of expanding knowledge 
base in students, p >.01. The other four topics examined including Obesity and hypertension, Relations, 
HIV, and Substance Abuse showed statistically significant improvement through instruction p<.01. 
 

  
Maximum Points 

 
Pre-Test Mean 

 
Post Test Mean 

Mean of paired 
differences 

 
student t test 

 

Topic 1. Nutrition and Diet 
 

9 
 

4.5 
 

4.8 
 

0.81 
 

>.01 
 

Topic 2. STD's 
 

6 
 

2.3 
 

3.4 
 

0.78 
 

>.01 
 

Topic 3.Obesity and Hypertension 
 

8 
 

4.4 
 

7.2 
 

4.58 
 

<.01 
 

Topic4. Relations 
 

6 
 

3 
 

5.6 
 

6.63 
 

<.01 
 

Topic5. HIV 
 

7 
 

3.6 
 

6 
 

4.53 
 

<.01 
 

Topic 6. Substance Abuse 
 

6 
 

3.3 
 

4.8 
 

3.27 
 

<.01 
 

Bonus 
 

3 
 

0.27 
 

2.2 
 

6.7 
 

<.01 
 

Maximum points 
 

45 
 

21.4 
 

34 
 

8.7 
 

<.01 
 

Conclusion: Overall these results show that instruction was beneficial to students. Higher post- test scores 
over pretest scores proved that the information effectively reached its target audience. Hopefully in the 
future, with informed decision making students will lower their risks of detrimental end points such as 
STDs, HIV, and substance abuse as well as obesity and hypertension. 
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Elizabeth Koch, MS2  
Olivia Widger, MS2 
 

UR Well Summer Internship 
 
The primary objective for our summer with UR Well was to improve current operations at both the St. 
Joseph’s and Asbury clinics. In the past, summer projects were designed to expand services offered by the 
UR Well clinics. However, we recognized several organizational needs and decided to devote our summer 
to perfecting the services already offered by UR Well. With the assistance of the UR Well Co-Directors, 
we were able to identify four specific goals for the summer: 
 
1. Create more structure within the Asbury clinic in order to better manage the greater patient load. 
2. Establish a standard training process for all Administrative Coordinators and Front Desk volunteers. 
3. Strengthen relations with the St. Joseph’s Neighborhood Center staff. 
4. Improve relations with preceptors. 
 
Create more structure within the Asbury clinic in order to better manage the greater patient load. 
As the Asbury clinic has expanded its services, a need has arisen for more streamlined operations. 
The most important aspect of this was figuring out the best way to efficiently manage a much heavier 
patient load each night. To accomplish this, we worked with the Clinical Coordinators to establish time 
limits for acute visits and for physical exams. We also began to triage patients upon arrival – by getting a 
description of their chief complaint, we are able to better assess the type of services they will need, and 
thus serve them in a more efficient and timely fashion. Another result of our increased patient load is a 
high demand for school and work physicals. We found that we  needed an official physical form to give to 
patients who needed documentation of a physical exam. For this purpose, we created a physical exam form 
modeled after those used for instruction at the medical school. This serves a dual purpose – it gives the 
patient an official record of his/her visit, and it saves time for the health teams by providing them with a 
standardized format for the   physical exam. 
 
Establish a standard training process for all Administrative Coordinators and Front Desk volunteers. 
Perhaps the most important aspect of our work to create more structure within the Asbury clinic 
was creating a standard training process for all other Administrative Coordinators and incoming Front 
Desk volunteers. In the past, there had been no consistent training, and as a result, patients were treated 
differently and given different information from night to night. To solve this problem, we created highly 
detailed training modules for both St. Joseph’s and Asbury that have been distributed to each second-year 
Administrative Coordinator and each first-year Front Desk volunteer. In addition, each returning 
Administrative Coordinator was trained by one of us to ensure that from this point out, each clinic night 
operates with the same policies and practices. 
 
More recently, we have personally interviewed and selected incoming first-year students to work at the 
Front Desk. We have met with them as a group, and will continue to hold regular meetings for  all people 
involved in the administrative aspect of UR Well to ensure that we remain consistent in the way we 
operate each clinic night. Not only have we stressed the importance of consistency, we have also increased 
the accountability that each Administrative Coordinator has in making sure   that photocopies are made if 
we are running low on physical exams, and other important details that before were passed on to the next 
week’s volunteer. This will improve the quality of service we provide to our patients. 
 
Strengthen relations with the St. Joseph’s Neighborhood Center staff. 
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An additional goal of the summer was to improve relations with St. Joseph’s Neighborhood Center staff. 
Since many of the second-years did not feel that they were adequately trained to run St. Joseph’s, many 
mistakes were made on clinic nights in regards to billing and appointment scheduling. Throughout the 
summer, we strived to learn the proper way to run St. Joseph’s. We now have a good knowledge of how to 
respectfully use their space and resources, which we have been able to pass along to all other 
administrative volunteers via the training modules. We also were available to troubleshoot with St. 
Joseph’s staff regarding any issues that came up. For example, we worked closely with the staff to come 
up with a better scheduling system to avoid late clinic nights. By the end of the summer, UR Well’s 
relationship with staff at St. Joseph’s had improved greatly. 
 
Improve relations with preceptors. 
We are lucky to have such a large group of volunteer physicians that dedicate their time to us every 
Tuesday and Thursday night. Going into this summer, we felt that we should be doing more to 
welcome each new preceptor to the clinic, and introduce them to our mission and provide guidance for 
what they should expect on their first clinic night. To address this, we made a preceptor 
welcome packet that will be sent to each new preceptor before their first clinic night. In this packet we 
have included a description of the mission of URWell, as well as a brief history of both St. 
Joseph’s Neighborhood Center and URWell at Asbury. In addition, we included an overview of how each 
clinic runs on a typical night, and what sorts of services we can provide at each location. This 
will help the preceptor be better prepared for the type of exams and equipment he/she will be working 
with. Lastly, we included descriptions of the partnerships we have made within the 
medical community that can be utilized should a patient need a service that we cannot perform. We 
believe that this packet will make the new preceptor feel at ease before his/her arrival to the clinic, 
and most importantly it will help them make the most of the services we can provide for our patients. 
 
Beyond our summer with UR Well – 
Currently, we are working on several projects that expand on our summer work. First of all, we are 
working to train second-year Administrative Coordinators in several clinical skills. Originally, 
simple clinical procedures such as blood draws and TB placements were included in the job 
description of the Administrative Coordinator in order to allow the health teams to continue seeing 
patients. Due to the lack of training, we have been unable to perform these procedures. Not only has this 
affected the efficiency of the clinic nights, it has also deprived Administrative Coordinators  from the 
chance to be involved in the clinical aspect of UR Well. We are now working with the staff at St. Joseph’s 
to organize a training session to learn these clinical procedures and more. Additionally, we are pushing our 
fellow volunteers to be agents of change within UR Well. This fall, we will be asking each Administrative 
Coordinator to complete a UR Well improvement project.  This will provide an opportunity to implement 
many of the suggestions made in the strategic plan, created in the spring by the former UR Well director. 
 
This is an exciting time for UR Well – a time for improvement, change, and expansion. We are pleased to 
be part of UR Well at such a critical point in its development. It is our goal to continue to increase the 
efficiency of the clinic nights and expand our services in order to achieve our ultimate goal of providing 
the uninsured and underinsured population of Rochester with affordable, high- quality healthcare.



 

Bo Hoon Lee, MS2 
 
Preceptor: 
Caroline Magyar, Ph.D., Susan Strahosky, M.D. Associate Professor, Assistant Professor 
Department of Pediatrics 

Assessing Community Need for After-School Supports for Families Affected By Autism 

Objectives: (1) To ascertain the need for after-school child-care supports for families caring for children 
with autism, and (2) To ascertain the role that medical students can play in the development and/or 
provision of after-school family supports to complement medical training in the development of a 
pediatric medical home for children with autism. 
 
Introduction: The Division of Neurodevelopmental and Behavioral Pediatrics, Strong Center for 
Developmental Disability, and the Rochester Regional Center for Autism Spectrum Disorders (RRCASD), 
Department of Pediatrics, University of Rochester School of Medicine, has a long history of linking 
university functions to community activities. The NDBP and its center’s form the largest autism 
center in the state. RRCASD maintains an extensive database of community agencies and an extensive 
list-serve of parents/caregivers, community providers, and individuals with ASD. 
 
Background: Autism spectrum disorders (ASD) are a group of biologically based neurodevelopmental 
disorders marked by significant qualitative impairments and limitations in three major domains: 
socialization, communication, and behavior (stereotyped interests and activities). There has been an 
apparent three- to ten-fold increase in the prevalence of ASD in the U.S. over the past twenty years and 
affects a staggering number of American families (Waterhouse, 2008). Taking care of a child with an 
ASD can be emotionally, physically, and financially burdensome. While many informational resources for 
families exist through national, state and regional organizations, there continues to be a dearth of 
services at the local level, particularly after-school family support services (OMRDD, 2009). There is a 
recognized need for more program development and staff training to assist existing agencies in developing 
and providing ASD specific services that meet local family support needs, and for developing 
new services that tie university-based functions to community-based needs. 
 
Methods: There were two data collection phases in this study: (1) an environmental scan of the existing 
community infrastructure for after-school family support services, through web-based review of the 
developmental and human service organizations listed in the RRCASD database (2) examination of parent 
opinion about the need for a specific after-school child-care service being proposed (Night-Off Program). 
 
Results: Regional density map of available services pinpointing locations of current agency services and 
locations of current agency services specific to after-school child-care revealed a disproportionate lack of 
the latter. Parent/Caregiver feedback indicated that 76.9% responded that they would use the new service 
provided by medical students while 17.9% responded that they would not. Descriptive responses 
illustrated that hesitation to use the program included distance from Rochester, having multiple children 
and age (older than pediatric age range). Responders who were already using respite or child-care services 
through other agencies were equally enthusiastic about Night-Off and the additional socialization 
opportunities that it would provide for their children. 
 
Conclusion: There is a definite deficit in local affordable child-care options available to families caring 
for children with autism and a paralleled need for such services. The proposed program is as follows: the 
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Night-Off Program will offer a free in-home after-school childcare service for families with children 
within the pediatric age-range and who meet the eligibility criteria. It will bring medical students into the 
autism community to provide occasional childcare services. Training and education will be in the form of 
lectures and discussions presented by qualified health professionals, including specialists and experienced 
medical doctors. Once adequate training has been completed, students will go in pairs to families’ homes 
1-2 times a month during the late-afternoon/evening hours. Night-Off will be a volunteer-based service 
structured and developed to increase awareness among medical students and service the autism 
community and its childcare needs, appropriate to the capacity of the program. 
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Mark Sullivan, MS2 
 

Preceptors: 
Dr. Edmund D. Pellegrino,  
Emeritus Professor of Medicine and Medical Ethics,  
Kennedy Institute of Ethics 
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Director and Associate Professor, Center for Ethics, Humanities, & Palliative Care, 
University of Rochester School of Medicine & Dentistry 
 

Virtue Ethics In The Education Of Life-Long Learners 
 

Introduction: 
In the Fall/Winter 2009 Rochester Medicine publication, Dr. Brad Berk discusses his vision of a more 
“compassionate caregiving”. At the same time, he brings to light the daily challenges that physicians must 
face when trying to preserve the physician-patient relationship in the hospital environment. The article 
calls for solutions that legitimize compassionate caregiving in the workplace and that provide educational 
opportunities for students to develop the necessary dispositions for its practice. 
 

Background: 
On the dawn of 100th year anniversary of the Flexner report, medical educators across the country are 
discussing how to prepare students for the practice of medicine in the next century. Many of the changes 
in medical education have been a response to changes in the organizational structure of the medical 
institution, to the current state of the economy, and to the postulated diseases that will manifest  
themselves in the future patient population. Despite these significant changes, some educators have 
suggested that what is essential to advancing medical education is a continued focus on the character traits 
or attitudes that are necessary to providing care for patients. This is evident in comments made by patients 
about the importance of bedside manner, in themes of commencement addresses, and in the immergence 
of hospital models directed towards patient-centered care. Limited attention, however, has been afforded  
to an examination of virtue ethics and how learning ethics at the bedside can be useful in developing the 
necessary characteristics aimed at preserving the physician-patient relationship. 
 

Methodology: 
• Define virtue ethics. 
• Present the philosophical basis of virtue ethics in the health professions. 
• Propose a model for a bioethics interest group that would provide interested medical students with 

an opportunity to further explore issues of professionalism and the physician-patient relationship 
with faculty at the University of Rochester School of Medicine & Dentistry. 
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Evaluation of the Advantages and Disadvantages of Partnering with Remote Area Medical to 
Support the Rochester Weekend of Care 

 
Introduction:  In 1985, Remote Area Medical (RAM) was founded by Stan Brock in order to provide 
medical services to places around the world that do not have access to care or resources. Over the past 
few decades the non-profit organization has turned its focus on the United States4. RAM conducts 
healthcare weekends in multiple states across the country; bringing dental, vision, and medical care, free 
of charge, to anyone willing to wait in line. They provide all of the dental and visual equipment necessary 
for free care in a large mobile clinic setting including, labs that can manufacture glasses within a few 
hours. With the RAM model in mind, five students from the University of Rochester School of Medicine 
and Dentistry set out to establish a weekend of care in Rochester. The goal of this summer project was to 
determine whether working directly with RAM would be necessary and beneficial to creating a sustainable 
weekend of care for the Rochester community. 
 
Objectives: To assess strategies to most effectively organize and execute a community health weekend in 
Monroe County, including an assessment of potential relationships with community partners and Remote 
Area Medical (RAM). 
 
Background: According to the National Health Interview Survey (NHIS), in 2008, approximately 14.7% 
of the population under age 65, or 40.7 million individuals living in the United States, is either uninsured 
or underinsured1. The data for Monroe County is strikingly similar to the national average with 10% of 
individuals under the age of 65 lacking insurance coverage in the year 20003.  While this data is 10 years 
old, recent signs such as the economic recession, suggest that the numbers are stable if not elevated. 
Additionally, Rochester has seen an increase in the utilization of free clinics and resources within the last 
few years. St. Joseph’s Neighborhood Center, a free clinic run by students from the University of 
Rochester School of Medicine and Dentistry, experienced a 70% increase in the last quarter of the 2008 
fiscal year2.  Currently, the St. Joseph’s clinic services 3,500 patients annually, with 22,000 patient 
encounters. While clinics such as St. Joe’s help to fill a gap for the poor working, there are long waiting 
periods; patients often wait several weeks before they can been seen at the clinic.  In an effort to address 
care for the uninsured and underinsured of Monroe County, a group of medical students began a 
Community Health Improvement Clerkship (CHIC project) to establish a weekend for the local 
community that would provided free medical, dental, and vision care to patients. After assessing the need 
in the community and connecting with local organizations, the medical students contacted RAM in hopes 
that they would be able to ensure the portable dental equipment and mobile visual units needed to institute 
the weekend of care. While they began to formulate a relationship with RAM, details of how the two 
organizations would work together were not concrete. Further information about RAM and its projects 
needed to be obtained. 
 
Methods: The primary goal of this project was to attend an established RAM event with the intent of 
determining how to best provide the dental and vision care and whether RAM was a necessary partner in 
offering such services. On the weekend of July 23, 2010 to July 25, 2010, three medical students from the 
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class of 2013 traveled to Wise County Virginia to observe a RAM event at the Wise County Fairgrounds. 
The students participated in volunteer activities, interviewed volunteers, spoke with patients, and 
discussed strategies with leaders of each division of care.  Paperwork, photos, and contact information 
were collected. Meetings were held with Jean Jolly, the Rochester contact with RAM, and Stan Brock, the 
founder of RAM. 
 
Results:  Initially, RAM appeared to be a successful organization that would afford the medical students 
the opportunity to easily provide dental and vision resources at the weekend of care.  Upon further 
evaluation at the event in Wise County Virginia, it became more apparent that forming a partnership with 
RAM would not be in the best interest of the project. This decision was based on four main observations 
of the RAM organization: 
1) RAM holds no insurance:  All events organized with the help of RAM are publicized as RAM 

events. The organization controls the press and media but takes on no liability for the events. They 
have no insurance policies and if an unfortunate circumstance were to arise, RAM would hold the 
individual practitioners responsible. 

2) There is no certainty RAM will attend the event: Over the course of the weekend in Wise County, 
references were made to at least three other RAM events that had been suddenly cancelled within 
weeks of the scheduled clinics.  In these cases, money had been raised, volunteers had been 
recruited, and advertisements had even been purchased. The relationship with RAM may be a 
risky investment with no contract or firm commitment that they must attend. 

3) Following discussions with the leaders of RAM it became clear that our event was a means for 
political ambitions: In each state that RAM has entered they have attempted to change the laws to 
allow physicians licensed in outside states to practice at the event. Currently, in New York, there is 
no temporary license to practice and only those who hold New York licenses can practice. This 
information made it even more apparent that RAM might not attend our weekend of care since 
outside practitioners could not participate and RAM has hopes of changing the legislature. 

4) Long term partners of the RAM hinted at terminating their relationship with the organization: 
The UVA health system has been a main contributor to the success of the event in Wise County.  
Over the past 10 years they developed a strong medical service division for the event using their 
own hospital supplies, employees, and funding. After a long relationship with RAM, UVA may 
be separating from the event and establishing its own weekend of care. In a telling sign, the 
UVA re-triaged every patient sent to them from the main RAM triage center. 

 
Conclusions: While it will require more work upfront and services may need to be more focused, it is 
clear that in order to successfully put on a safe and effective clinic, the weekend of care is more 
sustainable without the assistance of Remote Area Medical. 
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Community Outreach: A Summer in Abortion Care & Reproductive Health 
 
Introduction: As an undergraduate, I enrolled in Gender Studies courses alongside my premedical 
requirements because I was inspired by the work of Planned Parenthood, GLBT health centers, and ACT 
UP, which addressed gender-based inequities in healthcare. As a member of URMC’s chapter of Medical 
Students for Choice (MSFC) during my first year of medical school, I became acquainted with the 
barriers to reproductive freedom for women in the United States, which include physician shortages, 
procedural cost. There is also a prevailing social stigma, which is assigned both to patients who receive 
abortion services and providers of abortion services.i Because reproductive health represents the 
intersection between my undergraduate work and my passion for medicine, I spent the summer of 2010 
doing a Community Outreach Project in abortion care and reproductive health. 
 
Objective: Provide hands-on support for Planned Parenthood in Rochester and the Termination of 
Pregnancy Clinic at Strong Memorial Hospital while gaining exposure to and knowledge about 
reproductive health. 
 
Background: In 2005, 85% of counties in the United States lacked an abortion provider, leaving 35% of 
American women without access to a local provider.ii According to Dr. Carol Joffe, who has been writing 
about abortion in the US for the last four decades “The lack of routine training in the most relevant 
specialty, Obstetrics and Gynecology, is the main reason for the shortage of abortion providers.”iii The 
Kenneth J. Ryan Residency Training Program and Family Planning Fellowships, which provide funding to 
institutions for the purpose of increasing abortion content in medical education, have successfully trained 
more than 170 fellows at 49 distinct residency programs, demonstrating the potential of medical education 
to heal the provider shortage.iv 

 
Externship Design: My Summer Community Outreach Project had three core components: clinical 
exposure to reproductive healthcare, community advocacy and preparation for student leadership. 

I spent approximately 35 hours each week participating in patient care, including time at 
ambulatory, clinic and operating room settings. My procedure log from the summer included: Intrauterine 
device insertion, Implanon placement, cervical dilation, laminaria insertion, pap smears, paracervical 
block, pelvic exams, STI testing, dilation and evacuation, dilation and suction, and trans abdominal and 
vaginal ultrasound. I learned to take a thorough obstetrical history, counsel patients on contraceptive 
options and perform pregnancy options counseling. 

Community advocacy took the form of 30 hours of training to become a Rape Crisis Counselor at 
Planned Parenthood, followed by 24 hours of being on-call each month for the hotline over the summer. 
Rape Crisis counselors are trained in the legal, social and psychological issues surrounding sexual assault 
and are certified to serve as advocates for victims of sexual assault. 

To prepare for my MSFC leadership role for the 2010-11 academic year, I read Dispatches 
From the Abortion Wars by Carol Joffe and This Common Secret by Susan Wickland to increase my 
historical understanding of abortion in the United States. I also prepared a thirty-minute presentation 
entitled “Anti- Abortion Arguments by Self-identified Feminists and Advocates for Women in 
Germany and the United States,” which I delivered to my preceptors. 
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Conclusion: My Summer Community Outreach Project in Abortion Care & Reproductive Health 
increased my understanding of women’s health and family planning through a biopsychosocial approach. 
Procedural training was complemented by counseling and history taking experience. This period of 
focused exposure to family planning provided an essential supplement to my medical education, which I 
hope others will pursue. 
 
 

i Joffe, Carol. Dispatches from the Abortion Wars; Beacon-Hill: Boston, 2009. 
ii Jones RK et al. Abortion in the United States: Incidence and Access, 2005, Perspectives on 
Sexual and Reproductive Health, 2008, 40(1):6–16. 
iii Joffe, Carol. Dispatches from the Abortion Wars; Beacon-Hill: Boston, 2009. 
iv Bazelon, Emily. The New Abortion Providers, New York Times Magazine, July 18 2010, pp . 
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Grassroot Soccer 
Considering how the universal language of footballD is harnessed to fight HIV/AIDS in South Africa 

 
Introduction: 

At the end of 2008 it is estimated around 31.3 million adults and 2.1 million children were living 
with the human immunodeficiency virus (HIV). During 2008, 2.7 million people became infected with 
HIV and 2 million died from AIDS. Although this opportunistic virus has spread across the globe, 
approximately 2/3 of individuals living with HIV reside in Sub-Saharan Africa, reflecting how the 
HIV/AIDS epidemic has truly taken root within the developing world1. 

Tremendous resources have been directed towards preventive initiatives in the global fight against 
HIV. With the potential for long-term benefits inherent in early interventions, at-risk youth have naturally 
become an ideal target for such efforts. Although HIV infection in people aged 15-24 is declining in many 
countries, a significant number of young people continue to be infected each year. Approximately half of 
the people who acquire HIV become infected before they turn 251 and AIDS is the second most common 
cause of death among 20-24 year olds2. 

There is substantial literature demonstrating how HIV interventions can successfully promote the 
adoption of protective sexual behaviors among adolescents4,5,6. School-based health education programs 
represent the most common approach to reach youth, however the success of such initiatives has been 
mixed, if evaluated at all. Along with failing to reach children not in school, fear of community 
disapproval, reluctance to discuss sex or HIV, curriculum overload and preference for doctrinaire 
instructions have been demonstrated limitations to the effectiveness of using regular curriculum 
teachers7,8. Indeed, these factors were found to represent barriers to successful HIV prevention 
interventions for youth worldwide9. Given the popularity of football in Sub-Saharan Africa and South 
Africa’s hosting the World Cup in 2010, a number of organizations have developed alternatives to the 
traditional school curriculum HIV/AIDS education in South Africa. 

In the third of a longitudinal series of stocktaking reports on Children and AIDS published in 
2008, UNICEF, UNAIDS, WHO & UNFPA suggest national HIV and AIDS strategic plans need to have 
a strong focus on prevention, advocating specific plans taking into account assessments of risk, 
vulnerability and disparities among young people both in and out of school3. Ultimately, this report cites a 
lack of data as “a major constraint on responding appropriately to young people’s need for information on 
how to prevent HIV”. 
 
Objectives: 
(1) To explore parallels and differences between various organizations harnessing the power of soccer in 

at-risk adolescent HIV/AIDS education across the geography of South Africa and during the 2010 
World Cup. 

Variables … history, endeavor, philosophy, approach & ambition 
 
(2) To examine the degree to which strategic plan recommendations from the 2008 stocktaking report on 

Children and AIDS published by UNICEF, UNAIDS, WHO & UNFPA are realized on and around the 
pitch in South Africa during the summer of 2010. 

Variables … outcome monitoring, subpopulations served   D football = soccer here 
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Background: 
Grassroot Soccer, a registered 501(c)3 charitable organization harnessing the universal language 

of football and the energy surrounding the world cup for education of at-risk adolescents in the global 
fight against HIV, has demonstrated exponential growth since conception in 2002. This group’s 
fundamentally research driven and innovative model, as well as the evidence-based preventive care it 
makes possible, illuminates GRS as an obvious informative model for future health education and 
prevention throughout the developing world. 

Given recent insights into mechanisms of HIV transmission down generations, Skillz Street is a 
new curriculum that specifically targets adolescent girls with activities-based HIV Prevention curriculum 
endeavoring to build knowledge, skills and self‐efficacy to prevent HIV, while simultaneously 
challenging the underlying social norms, particularly gender norms, fueling the epidemic. The study is 
ongoing, encompasses 2400 graduates and is being conducted in Cape Town, Port Elizabeth and Soweto. 

During the 2010 World Cup in South Africa, GRS conducted 41 Skillz Holiday Programs in 7 of 9 
South African provinces in collaboration with implementing partners and corporate sponsors. Reaching 
approximately 4,100 youth with a balance of soccer, HIV prevention and life skills activities, these 
programs also provided meals and a constructive, healthy environment for youth during the extended 
World Cup school holiday throughout South Africa. Campers were recruited through the public school 
system and the curriculum they are engaging focuses on building life skills through key curricular topics 
including making healthy decisions, avoiding risks, building support networks, reducing stigma and 
discrimination, increasing knowledge about testing and treatment, addressing gender issues, and assessing 
values. 
 
Methods: 
This research project has three facets, was conducted across 6 locations and 3 organizations employing 
soccer in at-risk adolescent HIV/AIDS education in the townships of Soweto (Johannesburg), Khayelitsha 
(Cape Town), Umlazi (Durban), New Brighton and Motherwell (Port Elizabeth). The first facet includes 
16 focused interviews conducted with coaches, administrators & founders to explore each site and 
organizations history, endeavor, philosophy, approach & ambition. The second arm of this study entails 
observation of these various initiatives for further exploration of differences and parallels across groups 
and geography. Finally, to further understand the role of monitoring and evaluation in Grassroot Soccer’s 
curriculum development and meteoric success, many hours were spent assisting with pre and post survey 
outcomes measurement for an exciting new curriculum, Skillz Street. 
 
Results: 
(1) Each site and the three organizations examined in this study are, intuitively, both markedly alike and 

remarkably different. The most striking commonality being the degree to which success hinges upon 
charismatic coaches and staff familiar and empowered by a culturally savvy, engaging curriculum. 
Common challenges include turnover and training of personnel, cultural gender norms, stigma, 
misinformation and community integration. A final commonality of interest is how both GRS and 
Whizz Kids are integrating into the South African school system curriculum. 

The degree and nature by which football is actually incorporated into the curriculum is 
markedly different between GRS & Whizz Kids, the two major organizations in the field, reflecting 
a fundamental spectrum in the use of sport for development. For instance, soccer often manifests as 
a metaphor or takes the back seat in GRS curriculum. The third organization involved in this project, 
CTC10 is markedly different in its sole focus on one site and one community in Khayelitsha 
township outside Cape Town, illustrating tremendous success with community integration. Indeed, 
the degree of effort as well as success in community integration varied across sites and 
organizations, with success reflecting both effort as well as inclusion of community members in 
design and implementation. Furthermore, the role monitoring and evaluation played varied across 
groups, with the fundamental role evidence plays in the GRS business model clearly setting the gold 



 

standard. Lastly, the emphasis on cultivating peer educators by GRS represents a particularly 
powerful mechanism for the dissemination of health information10,11. 

 
(2) The degree to which strategic plan recommendations for outcome monitoring and targeted 

subpopulations from the 2008 stocktaking report on Children and AIDS published by UNICEF, 
UNAIDS, WHO & UNFPA are realized on and around the pitch in South Africa during the summer of 
2010 remain quite variable across organization. As mentioned, GRS sets the standard for outcome 
monitoring. Due to the focus on schools for recruitment, children who are not in school remain 
underserved by these preventive health education initiatives. 

 
Conclusions: 

As demonstrated this summer in South Africa, the universal language of football and the 
groundswell surrounding the world cup have tremendous potential for health education, providing the 
essential catalyst for an attentive audience. As we endeavor to harness and realize this potential, there 
is an opportunity for GRS, WhizzKids and CTC10 to inform each others work through relative 
expertise in fundraising, monitoring and evaluation, integration into the public school system and 
community integration. 

Internal and externally implemented monitoring and evaluation offer a rigorous mechanism by 
which we can continually improve our efforts and efficiency in preventive health education, as illustrated 
by the GRS model. In light of their exponential growth and underlying success in fundraising, it would 
appear such measures may become increasingly important for fundraising and grant writing in this field 
as well. 

Children not in school remain particularly vulnerable due to the difficulty in accessing this 
particularly exposed population. Bridging this educational void will be essential in ongoing efforts to 
educate young generations of South Africans about HIV/AIDS. 
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Preceptors: 
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Joseph Lanning 
Malawi Immersion Seminar Director University of Georgia 

Understanding Local Perceptions of Relevant Diseases in Rural Malawi  
Background: In light of the numerous health disparities in the world, populations in Africa are among 
those generally considered to have the poorest overall health.  In Sub-Saharan Africa alone, measures of 
health outcomes are staggering.  According to 2008 statistics, the mortality rate for infants is 88.5 per 
1,000 live births.  Furthermore, life expectancy at birth is only 51.5 years. Within the African continent, 
some countries are facing larger health disparities than others.  One severely affected country is Malawi. 
In 2007, this country’s infant mortality rate was 110 per 1,000; the life expectancy at birth was 50 years 
(World Bank).  Before one can address these health disparities and develop methods of intervention, one 
has to develop a better understanding of the causes for these health disparities. This entails understanding 
local perception of relevant diseases and the impact these disease have on everyday life.  Illness is 
culturally shaped in the sense that how we perceive, experience, and cope with disease is based on our 
explanations of sickness, explanations specific to the social positions we occupy and systems of meaning 
we employ (Kleinman). 
 
Objective: The purpose of this project was to develop a better understanding of local perceptions of 
relevant diseases specific to rural Malawi. 
 
Methods: Four focus group discussions were conducted to conclude which diseases were most relevant 
within the local rural area. From the results of the focus group discussions, questionnaires were created 
with regard to 10 relevant diseases. Within the questionnaire, the diseases were presented with the same 
terminology expressed by the participants from the focus groups. The questions addressed ranking the 
frequency and severity of each disease, methods of treatment for each disease, whether the disease could 
be caused by witchcraft or not, and if the disease was found to have higher incidence in certain months 
within the year.  Surveys were given to 44 individuals varying in age and sex from 8 local surrounding 
villages to assess the local perceptions of each of the diseases. 
 
Results: Results from the focus group discussions suggested that 10 locally relevant diseases include 
cholera, diarrhea, emotional problems (depression and madness), HIV/AIDS, leprosy, malaria, 
malnutrition (kwashiorkor and marasmus), sexually transmitted infections (syphilis and gonorrhea), 
tuberculosis, regular cough, and vomiting. Of the diseases listed, HIV/AIDS was considered the most 
severe disease by 33 out of 44 participants and malaria was considered to be the most frequent disease by 
25 out of 44 participants. When participants were asked to qualify decisions of HIV/AIDS being the most 
severe disease, a common theme that reoccurred was that HIV/AIDS is the most severe because there is  
no cure for it. Despite many participants acknowledging that treatments are available to prolong the life  
of an individual with HIV and that many people die each year from other diseases such as cholera and 
malaria, many were still insistent that the lack of a cure qualified HIV/AIDS to be the most severe.
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Conclusion: A questionnaire survey addressing the severity and frequency of 10 relevant diseases, 
administered to 44 local participants within a rural area in Malawi, indicates that HIV/AIDS is perceived 
to be the most severe disease within the area and that malaria is perceived to be the most frequent disease 
within the area. Qualifications of responses suggest that HIV/AIDS is perceived to be the most severe 
disease do to the fact that there is no cure for the disease.  Addressing other cultural factors that pertain 
to how individuals perceive the severity of a particular disease may help in better understanding the local 
perceptions of diseases relevant to rural Malawi. 
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Factors Influencing Specialty Choice among Medical Students in Peru  
 

Introduction/Background: In an effort to elicit the factors involved in medical students’ decisions to 
pursue individual fields of medicine, we conducted a survey study at four geographically diverse medical 
schools in Peru. We chose to conduct our study in Peru based on data surrounding its great shortage of 
physicians. While the US medical system is not currently in such a distressed state, it is plausible to infer 
that the effects of a significant shortage in physicians, particularly primary care physicians, might be well 
observed in a country such as Peru. 
 
Objective: To analyze the importance of the factors that influence Peruvian medical students in making 
choices about their future medical specialties and emigration. 
 
Background: Peru shows a lack of access to physicians of many specialties in underserved and rural 
areas. Despite the fact that Peru currently has 24 medical schools and graduates hundreds of physicians  
per year, lack of access to physicians continues to be a problem in some regions (ASPEFAM, 2010). Peru 
has experienced a decrease in the number of new doctors choosing primary care fields from 40.4% 
choosing a primary care field in 2000, to 35.3% making the same choice in 2004, a 5.1% decrease in only 
4 years (ASPEFAM, 2005). While several studies in the US have investigated the factors behind choice of 
medical specialties in medical students, insufficient attention has been given to these phenomena in Latin 
America. 
 
Methods: All participants were active medical students, candidates for the “Physician-Surgeon” degree 
(equivalent to MD in the US). The original, two-sided survey tool entitled, “Selection of a Medical 
Specialty Choice among Medical Students,” was administered to first, fifth, and sixth year students at four 
medical schools in Peru to examine both incoming medical students without clinical exposure (first years) 
and students in the later years of education with experience in a clinical setting (fifth and sixth years). The 
survey included questions regarding demographics, emigration intention, as well as a four- point forced-
choice ranking of factors that influence students’ choice of medical specialties. Students rated each factor 
as Extremely Important, Very Important, Less Important, or Not Important in their consideration and 
decision to pursue their intended specialty. Surveys were administered to students during their scheduled 
lecture hour, and were given fifteen minutes to complete the questions. A verbal consent statement was 
read in Spanish explaining the purpose of the survey, possible harms and benefits, as well as the 
confidentiality of data. 
 
Results: A total of n=617 surveys were included in the multivariate χ2 analysis performed using STATA 
9.1 for Windows. Medical specialties were grouped into four areas of practice including, medicine 
specialties, surgical specialties, non-patient specialties, and general medicine specialties. Influencing 
factors were separated into two categories, specifically “demographic factors” and “career factors.” Each 
factor within the major categories was evaluated for statistically significant influence on students’ choice 
of medical specialty, according to the importance rankings for each factor. 
“Demographic factors” found to be statistically significant in influencing career choice were year in 
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school (p=0.002) and being older or younger than 22 years of age (p=0.001). Civil status, gender, 
university attended, hometown, and emigration intention had no significant influence on students’ choice 
of medical specialty. “Career factors” that significantly influenced medical students’ choice of specialty 
included the following: high salary (p<0.001), flexible schedule (p=0.011), number of hours worked per 
week (p=0.038), interaction with patients (p=0.030), ability to help the underserved (p=0.034), and debt. 
“Career factors” that had no significant effect on students’ choice of medical specialty were years of 
residency, access to technology, specialty prestige, family opinion, difficulty in obtaining a residency 
position, and ability to practice medicine near family. 
 
Analysis/Conclusions: The results of our study suggest that both demographic and career factors have 
significant impacts on choices medical student make when choosing a medical specialty. Among the 
demographic factors, year in school had a statistically significant influence on specialties that students 
chose. While first-year students with no clinical experience were most likely to choose “medicine” 
specialties, sixth-year students were most likely to choose “surgical” specialties and “non-patient” 
specialties, and fifth-year students were most likely to choose “general” specialties.” The age of the 
students also had a statistically significant effect, with a difference for students older or younger than 22 
years of age. Students older than 22 more often reported interest in “surgical” specialties while younger 
students reported interest in pursuing careers as “medicine” specialties. These data may indicate that 
exposure to clinical care as well as education throughout medical training might have an impact on the 
specialties students choose to pursue. Students’ interests seem to change as they are exposed to a broader 
field of medicine through the years of medical education and clinical training. 

Several “career factors” significantly influenced medical students’ specialty choices. These results 
suggest important trends regarding the most influential factors for students in choosing one of the 
four major areas of medical practice.  Common to all four specialty areas was the importance of 
interaction with patients. Those entering fields that are intimately involved in patient care such as general 
medicine, surgical medicine and medicine specialties presumably hold patient interaction as important. 
Conversely, those who have indicated interest in non-patient specialties might also have rated patient 
interaction as an important influencing factor for the opposite reason (ie. They do not want much patient 
contact). We also found that opportunity to work with the underserved was important to all four specialty 
areas, but was particularly important to medicine, general medicine, and surgical specialties.  All three 
groups indicated at least 50% of the time that this is a “very important” factor in their decision.  A third 
point to note from the data is that only those interested in surgical specialties chose high salary as an 
important influence in their specialty choice.  This data is consistent with the fact that surgeons in Peru 
are among some of the highest paid specialists.  Furthermore, surgical specialties indicated that flexibility 
of schedule was less important, suggesting that they might be willing to sacrifice schedule flexibility for 
higher wages. Students choosing non-patient specialties, in contrast, rated flexibility of schedule as an 
important factor in their decision, indicating that these positions, not involved directly in patient care, offer 
the physician a more flexible schedule. 

It is important to note that debt was rated as the least important factor in a separate ranking of 
factors, likely because few students borrow money for medical education in Peru. While our data show 
that many students choose to go into a General Medicine type specialty, it is important to note that these 
physicians do not represent Primary Care as we know it in the US. In Peru, those who practice in the 
clinics are generally non-specialized MDs. Thus, the General Medicine practitioners represent a different 
subset of specialties, and not Primary Care. 

Medical students of the future will continue to exercise their free will in choosing a medical 
profession. However, we hope that our research might assist governments, professional organizations and 
other decision-making bodies in their ability to influence the distribution of medical specialties. We hope 
that such a redistribution of the medical workforce, both in geography and of specialties, will help to 
extend physician services to underserved populations. Additionally, the results of this study may assist 
medical educators and advisors who work intimately with medical students through critical career 
decision 
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Graduate-entry vs. Undergraduate-entry Programs in Australia: Student Decision-making,  
Coping and Burnout 

 
Introduction: Australia currently has a mix of undergraduate- (entry direct from high school) and 
graduate-entry medical schools. Most new programs and several older medical schools are moving to 
graduate entry despite lengthening training times. There is much debate and limited research to support 
this change. Prior research has shown no difference between the two types of students in their ability to 
obtain medical degrees, research outcomes, or career positions.1 However, differences have been shown in 
students’ confidence, ability to collaborate, and levels of anxiety present when transitioning to clinical 
years.2 While there is limited information regarding motivation, burnout, and empathy 1,3, no studies have 
included data on alcohol use in Australian medical students. Data on these factors may inform the debate 
regarding coping and success in undergraduate versus graduate programs. 
 
Objective: To quantify differences in empathy, burnout, alcohol use, and motivation for attending medical 
school between undergraduate-entry and graduate-entry Australian medical students. 
 
Methods: Paper surveys were completed by 640 first and second year medical students from four 
universities in Victoria and New South Wales, Australia. The survey was designed to answer questions 
about student motivation to enter medical school, how well students handle the workload and lifestyle, and 
alcohol consumption habits. The Copenhagen Burnout Inventory4 was used to assess the level of burnout 
in each group. The Interpersonal Reactivity Index was used to assess empathetic concern and personal 
distress in response to extreme distress of others.5,6   Alcohol consumption and abuse were assessed by the 
AUDIT survey.7   Graduate- or undergraduate-entry, as well as basic demographics, were assessed by 
student self-report through survey items. 
 
Results: Undergraduate-entry students were found to have significantly greater empathetic concern (20.8 
± 0.3 vs. 19.7 ± 0.2, p=0.001) and personal distress in response to extreme distress of others (10.1 ±  0.3 
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vs. 9.0 ±  0.2, p=0.003) than their graduate-entry counterparts. Undergraduate-entry students scored lower 
on the AUDIT alcohol abuse scale than the graduate-entry students (4.1 ± 0.4 vs. 5.8 ± 0.2, p<0.001). 
There was no significant difference in level of burnout between the two groups (49.3 ± 1.2 vs. 48.3 ± 0.9, 
p=0.457). There were no significant differences between the groups in their motivations to attend medical 
school (6.1, df=4, p> 0.05). Students strongly prefer the course style they are currently studying (394, 
df=4, p< 0.001). 
 
Conclusion: Undergraduate-entry students tend to be more empathetic and less at risk for alcohol abuse 
during the first two years of medical school than graduate-entry students. From these findings, it appears 
that undergraduate-entry students are more capable of handling the stresses associated with medical 
school. We recommend that further research be conducted before abolishing undergraduate-entry medical 
programs. 
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Participation of Women in Cervical Cancer Screening in Yantalo, Peru INTRODUCTION: Cervical 
cancer rates are among the highest in the world in South America and 
current screening efforts have not been effective in reducing high incidence and mortality rates (1). In 
South America, incidence rates of cervical cancer are higher than 25 per 100,000 while that in most 
developed countries are less than 10 per 100,000. In Peru, cervical cancer is one of the leading causes of 
cancer deaths in women (3). For cervical cancer, screening participation compliance is crucial for 
detecting early changes in cervical epithelium. Conventional cytology (Pap smear), liquid based cytology, 
HPV testing and visual screening with acetic acid or Lugol’s iodine can detect changes in the cervix years 
before it develops into invasive cancer (2). For early detection and management of invasive cancer, public 
education and awareness on the signs and symptoms is critical. These signs include: intermenstrual 
bleeding, post-coital bleeding, heavier menstrual flows, excessive purulent discharge, recurrent backache 
and lower abdominal pain. In 2000-2003, a study conducted in San Martin, Peru demonstrated that the 
presence of and contact with health services played a role in increasing the participation in screening of 
women not previously screened or not screened in the past five years (5). 
 
OBJECTIVE: To assess the number of women screened in Yantalo, Peru, given the availability of 
screening provided by the easily accessible local government clinic, as well as whether or not women 
continue getting screening. The study also aimed to understand the reasons why certain women have not 
obtained screening, as well as identify potential sub-populations with risk factors that are not being 
screened to help target such populations for future education programs. 
 
METHODS: This study was conducted in the northern Peruvian Amazon town of Yantalo, Peru, located 
in the Province of Moyombamba in the San Martin Region. Surveys were read to participants in Spanish. 
During the first two weeks of study, participants were given the option of coming to the town hall during 
announced hours. After that period, information was collected in the participants’ homes. After the 
interview, all participants were given an informational handout to educate them about cervical cancer.  
The survey was comprised of 27 questions, several of which were adopted from the World Health 
Organization health survey from 2002 as well as a similar previous study (7, 1). In addition to 
demographics, information collected included: health care seeking behavior such as  organization 
membership, where people go when they are sick, and where they obtain their health information.  Health 
care behavior was obtained by asking about quantity of fruits and vegetables eaten, amount of physical 
activity, smoking status, if they are currently sexually active, use of birth control, and use of protection. 
Specific information about cervical cancer included what they knew about cervical cancer, if they have 
obtained a test for cervical cancer or Pap smear, if they have had a vaginal exam and when, where they 
obtained the test, how many times they have obtained the test, if anyone in their family had cervical 
cancer, if they have heard of the Human Papilloma Virus, and if they would be willing to obtain a vaccine 
for Human Papilloma Virus. If they had not had the test, they were asked if they have heard about the  
tests for cervical cancer and if they had, why they had not obtained it previously. 
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RESULTS: We aimed to survey the 378 women over 18 years old living within the District of Yantalo, 
among 38 blocks, according to the door-to-door census study conducted by a staff member of the Yantalo 
Foundation. We were able to survey 334 of those women (88%). When asked if they had ever received a 
pelvic exam, 40.5% of women never had, while 1.2% were unsure of they had. Out of those women that 
had received a pelvic exam, 36.2% had obtained it in the last 3 years, 5.8% had obtained it within the last 
4-5 years, and 16.3% had obtained it more that 5 years ago. Out of all women surveyed, 49.4% of women 
responded that they had received a test for cervical cancer (PAP smear), and 17.2% of women claimed that 
they had never heard about cervical cancer testing. For those that had received a PAP smear, 45.9% have 
only had 1 in their lifetime, 27.6% have had 2, 16.5% have had 3, 4.7% have had 4, 2.4% have had 5, 
2.9% have had more than 5 or were screened annually. When asked if they had a family member who 
suffered from cervical cancer, 16.9% of women have had. Of all women surveyed, 70.3% of women have 
never heard of the Human Papilloma Virus, although 83.4% of them would be willing to be vaccinated 
against it. Also, 64.8% of women claimed they were sexually active, but 86.5% did not use condoms. All 
other results are pending statistical analysis. 
 
CONCLUSIONS:  Only 49.4% of women over 18 are obtaining PAP smears. This number is better than  
a previously reported 40% in other areas of the country, most likely due to a health care clinic within 
walking distance; however, this percentage is much to low in a country with such a high prevalence of 
cervical cancer. Additionally, of those women that have received PAP smears, 45.9% have only received 
one in their lifetime, and less than 10% have received more than 3 in their lifetime. Therefore, not only 
should there be an effort to increase women getting PAP smears, but there must be an emphasis on 
continued screening. Also, given that many women in Yantalo have had family members who have had 
cervical cancer, education and awareness is imperative. The majority of women have not heard of HPV, 
and 86.5% of sexually active women do not use condoms, there is a need to educate women on the virus, 
its transmission, and ways that they can protect themselves against it. Lastly, the majority of women  
would be willing to be vaccinated against HPV, and thus it may be beneficial in trying to get vaccines into 
the clinic and administered to women as early as possible. 
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Where Should I Give Birth?: The Factors Influencing Delivery Decisions of Mothers in the 
Amazonian Province of Orellana, Ecuador 

 
Introduction: 

Improving the maternal mortality ratio by three quarters and making pregnancy and childbirth 
safer for women worldwide have been targets of the United Nation’s Millennium Development Goals 
(MDGs) since 2000. However, these targets have not been met, and every minute at least one woman dies 
from complications during pregnancy or childbirth. Of the estimated total of 536,000 maternal deaths 
worldwide in 2005, developing countries account for 99%. 

In Ecuador, the maternal mortality ratio remains relatively high at 210 deaths per 100,000 live 
births in 2005. This figure remains despite the 1998 establishment of the Law for the Provision of Free 
Maternity and Child Care, which guarantees free health care for expecting mothers and infants.  In 
particular, women belonging to Ecuador’s large indigenous populations, including Quechua, Shuar, and 
Huaorani, and who live in poor and rural provinces are more likely to die for reasons related to pregnancy 
and childbirth and present specific challenges to the provision of maternal care. In fact, in the Amazonian 
province of Orellana, the maternal mortality rate is considerably higher than the national average at 300 
per 100,000 live births—higher than in most countries in the region. What may account for this increased 
likelihood is that among indigenous women, only 34% give birth at hospitals and about 65% choose to 
give birth at home. 

Convincing evidence has been presented to identify the existence of cultural and economic 
barriers to maternal health care access for indigenous and impoverished women and families. However, 
research is still needed to explore who makes the decision of where to get care—the pregnant woman, the 
male head of household, the community, etc.—and how this influences the decision-making process of 
women around the time of childbirth.  The increased maternal mortality rate in the Amazon region and the 
large percentage of home births observed in indigenous Ecuadorian populations provides an opportunity to 
explore an important element of maternal care: the decision of where to give birth. 
 
Objectives: 

1. To identify the personal, familial, economical and societal factors influencing maternal care 
decisions at the time of child delivery and their importance to mothers in the Orellana province in 
Ecuador. 

2. To identify the barriers of maternal care at the time of child delivery as perceived by health 
facilitators in the community. 

3. To analyze Ecuador’s Free Maternity Care Law’s impact on the country’s maternal mortality 
ratio. 

 
Methods: 

a. During daily visits to the Loreto Centro de Salud (Health Center) waiting room, interviews were 
administered in Spanish to 25 multiple and primiparous mothers between the ages of 18 and 50, 
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who had given birth vaginally or by cesaerean section within the past two years. Each interview 
was approximately 15-30 minutes in length and were recorded and performed in the presence of a 
translator to ensure the accuracy of interpreted responses. 

b. Five interviews were also administered in Spanish to health care professions (doctors, nurses, 
parteras [Quechua midwives], health care promoters) around the community and in local 
clinics. 

 
Results: 

Between June 16th and July 8th, 25 mothers and 5 health care workers were interviewed. 
All calculations were made with respect to the total number of births and not the individual 

mothers. Of the women interviewed, 48% gave birth at home for at least one birth, 5.3% in a partera’s 
house for at least one birth, and 46.7% in a hospital or health clinic for at least one birth. 

Doctors and nurses were used to help plan births by 40% of the women interviewed. Of these 
women, all of them gave birth in the hospital. 

Family members were used to help plan births by 48% of the women interviewed. Of these 
women, 75% gave birth in the hospital, 50% gave birth at home and 33% gave birth at home and at the 
hospital for at least one birth. 

Parteras were used to help plan births by 16% of women interviewed. Of these women, 75% gave 
birth to at least one child in the hospital and at least one child at home and 25% gave birth at a 
partera’s house. 

Of the women interviewed, 89% who had above HS education went to the hospital for at least one 
birth, while 73% with below HS education went to the hospital for at least one birth. 
The place and position of birth were compared with the ethnicity of the mother and is presented 
in the table below (n= the number of births): 

Ethnicity 
  Quechua 

(n=23) 
Castillano 

(n=4) 
Mestiza 
(n=12) 

Other 
(n=7) 

Place of birth: Home 74% - 17% 29% 
 Hospital 26.1% 100% 83% 71% 
      
Position of 
birth: 

Vertical 63% - 20% - 

 Horizontal 36% 100% 70% - 
 Other - - 10% - 

 

Five members of the local health care team were interviewed: one local health care promoter, one 
obstetrician, and three parteras. The overwhelming opinion of those interviewed was that majority of  
local women gave birth in the community, not in health care centers. The local health care leader was able 
to give a succinct reason for this predilection. In his opinion, local women are not able to relate to the 
terminology used by doctors and this presumably leads to discomfort and potentially mistrust. One 
partera, who works at the clinic’s newly established birthing house, explained that women often come to 
the health center initially because they know her and have faith in her practices. In light of the fact that 
women are given the choice of a vertical or horizontal birthing process, the obstetrician explained that the 
vertical birthing position renders babies prone to falling and being injured as they potentially hit the 
floor. 
 
Conclusion: 

Of Quechua births, 74% occurred in a home setting and 63% were done in a vertical position, 
suggesting that these women prefer a more traditional birthing experience. Meanwhile, 100% of 
Castillano, non-Indigenous, births occurred in the hospital and horizontal position, indicating a cultural 



 

inclination to more westernized medicine. It also followed that more educated (high school and above) 
women tended to give birth in the hospital (89%), demonstrating that education may play a role in the 
decision making process of where to give birth. Given that all the women who used doctors or nurses to 
help plan their births gave birth in the hospital, prenatal counseling by hospital-associated medical 
personnel influences where births occur. 

The opinions of the five members of the local health care team interviewed provided a singular 
perspective and insight into how and why mothers make choices relating to their birth experience. An 
important philosophy of the local health care system is mediating health care between the community and 
local health care centers. This is symbolized by the practice of stationing parteras in the clinic's birthing 
house along with western medical practitioners. Intermixing traditional and westernized medicine in the 
context of maternal health can pay dividends for both parties. Another example of intercultural medicine 
is that women have the option of a horizontal, westernized birthing position or a vertical, traditional 
Quechua birthing position. It is advantageous in that the option of a traditional birthing process may 
inspire trust in women as they visit the clinic. Furthermore, the increased supervision given to patients 
giving birth at the clinic in the vertical position may decrease the likelihood of trauma for patients and 
their babies. 

By increasing the investment in intercultural health, as demonstrated by the stationing of 
parteras in government-funded clinics and the availability of alternative birthing options, safer birthing 
practices are reaching more women in Ecuador. However, limitations still exist and more far-reaching 
practices may need to be instituted. 
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Yantalo Heart Study: An Assessment of Cardiovascular Risk 
 
Background: Cardiovascular disease is one of the leading causes of death in Peru. Yantalo is located in 
the northern Amazonian region of Peru with a population of approximately 800. The people of Yantalo 
represent a population whose health indicators and risk factors are sorely understudied. The nationwide 
data on Peruvian health may not accurately represent cardiovascular risk factors in Yantalo. The objective 
of this study is to describe the cardiovascular risk factors as well as the social, demographic and economic 
characteristics. 
 
Methods: Our sample population included 214 females and 126 males over the age of 18. Data collection 
consisted of written surveys assessing cardiovascular risk and the following biometric analyses: BMI, 
waist: hip ratio and two blood pressure readings.   
 
Results: Survey responses indicated that 72% denied any cardiovascular symptoms (irregular heartbeat, 
pain or pressure in chest). More than 84% of respondents walked more than the recommended 30 minutes 
or more a day. The majority of the population did not drink alcohol (80%) or smoke ( 96%).  About 65% 
of the sample consumed ≤  1 fruit per day and 68% consumed ≤ 1vegetable per day.  Of the male 
participants, 17% had a systolic blood pressure ≥140, while only 5% of the female participants fell into 
this range. The blood pressure values tended to increase with age, with approximately 19% of those over 
60 having a systolic blood pressure over 140. The mean BMI for women and men was 25.36 and 24.4, 
respectively. The mean hip: waist ratio for women and men was .875 and .953, respectively.   
 
Discussion: Survey analysis revealed that the most salient risk factor was the low intake of fruits and 
vegetables in their diet. In the overall sample study, the males tended to have higher blood pressure 
measurements with more falling in the pre-hypertensive (systolic 121-139) and hypertensive range (≥140). 
Nearly 20% of the participants age 60 and over fell into the hypertensive category. On average, women in 
the population fell into the overweight category with a BMI greater than 25; however, the average BMI for 
males fell into the normal range. The average hip: waist ratio for women fell above the recommended 
range of ≤ .8 while the average hip: waist ratio for men fell within the recommended range of ≤ 1.0.  
 
Conclusion:  Future efforts towards promoting the health of the Yantalo population should include 
educating the population about the importance of a diet rich in fruits and vegetables and maintaining a 
healthy body weight. 
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Gender Specific Activation of AMP-activated Protein Kinase (AMPK) by Interleukin 6 (IL-6) in 
Isolated Human Skeletal Muscle Cells 

 
AMP-activated protein kinase (AMPK) is a metabolic enzyme that regulates cellular energy homeostasis. 
Its main mechanism of activation is via an elevated cellular AMP:ATP ratio resulting in the upregulation 
of catabolic processes such as fat oxidation and glycolysis that produce large quantities of ATP, as well as 
inhibition of processes such as the synthesis of protein, triglycerides and cholesterol that utilize ATP. 
Previous studies have examined the effect of age on the ability for AMPK to become active using stimuli 
such as exercise and the AICAR; however these results have been limited to rodent studies.  Furthermore, 
a previous study has suggested that exercise induces AMPK activity in young men, but not young 
women. Thus, the aim of the present study was to examine the effects of age and gender on AMPK 
activity in human skeletal muscle. Skeletal muscle biopsies from vastus lateralis were obtained from age- 
matched men and women ages 18-24 and over 65 (n=9-10).  Half of the biopsy was quick frozen and used 
to analyze protein content and gene expression; the other half used to create primary satellite cell cultures. 
RNA was isolated from untreated differentiated myotubes to determine whether the age and gender 
phenotype was maintained within the cell cultures using RT PCR analysis.  Concurrently, the cells were 
treated acutely with IL-6 or AICAR for 30 minutes to determine whether age or gender altered the ability 
of AMPK activation to occur. Based on previous work by others we have chosen marker genes to 
represent differences in age and gender (p21, PGC1α and ERα.) These genes were then examined by RT- 
PCR in both skeletal muscle biopsies and the primary muscle cell cultures to determine whether cell 
cultures display similar characteristics seen in vivo. We report here that within the skeletal muscle 
biopsies, gene expression of P21 and PGC1α were significantly different between young and old subjects, 
and ERα was significantly different between men and women. There were no differences in basal AMPK 
activity (as indicated by P- AMPK and P-ACC abundance) in any of the 4 groups.  RT-PCR analysis of 
untreated primary satellite cell cultures indicated that the mRNA content of PGC1α and P21 do not 
display the same pattern of expression as seen in vivo, however the expression of ERα was significantly 
different between cells isolated from men and women, suggesting that their “gender identity” remained in 
cell culture.  Finally, treatment of skeletal muscle cells with IL-6 and AICAR resulted in an increase in P-
AMPK abundance in cells isolated from men, but not women; a phenomenon that has been observed in 
vivo. These results further indicate that the regulation of AMPK activity is different between men and 
women. Furthermore, while satellite cells isolated from skeletal muscle biopsies can be used to examine 
these gender related mechanistic differences in metabolism, this model is unsuitable to examine aging-
induced differences on a cellular level. 
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Assessment of Agriculture Diversification Initiatives at the Millennium Villages Project 
 in Potou, Senegal 

 
The Millennium Villages Project (MVP) is led by experts in policy and science at the Earth 

Institute at Columbia University in collaboration with the United Nations Millennium Project. It aims to 
meet the Millennium Development Goals (MDGs) set out by the UN at the Millennium Summit in 2000  
in a variety of communities throughout sub-Saharan Africa. One of the main sectors of intervention in the 
MVP is agriculture, with the aim of increasing agricultural production for food security purposes as the 
initial priority. The project additionally aims to increase the diversity of local diets in order to reduce the 
prevalence of malnutrition. In rural areas such as Potou, agriculture and public health are closely 
interrelated, and food security is a constant, pressing concern. Farmers depend on what they grow both for 
their own diet and for income generation. Anything that interrupts agricultural production will likewise 
have an effect on public health. This study examines the extent and impact of specific MVP crop and 
livestock diversification initiatives in the Potou cluster on household and community nutrition, income, 
and adaptability to shocks, and identifies factors that have contributed to or limited the success of these 
initiatives. 

The MVP cluster in Potou is home to approximately 31,000 people and is located in the Niayes 
zone of northern Senegal. The area represents the coastal-artisanal fish farming system, where the 
majority of the inhabitants practice agriculture, livestock production, and fishing. The Potou cluster 
comprises two distinct ecological regions: the Niayes and the Dieri. In the Niayes zone, farmers have 
traditionally grown gardening crops such as onion, tomato, cabbage, etc., and practiced fishing where 
possible. As the soil is not well suited to rainfed crops such as peanuts and millet, they are not grown here. 
In the Dieri, rainy season crops such as peanuts, millet, cowpea, and sorghum are grown. Livestock, 
generally cow, goat, and sheep, are raised in both zones. The Niayes region as a whole is both arid and 
ecologically fragile. Problems encountered by villagers in this area include the increasing threat of 
desertification, decreasing soil fertility, lack of transportation, malnutrition, and lack of clean water 
sources. 

The central questions of this study are: To what extent have the agriculture diversification 
initiatives been adopted in the cluster? What factors contribute to or limit the success of these initiatives? 
What is the impact of the agriculture diversification initiatives on diet diversity, nutrition, food security, 
and adaptability to shocks? In order to address these questions, 96 surveys were performed in six villages 
throughout the Potou cluster (the surveys were generated by the MVP agriculture and nutrition 
coordinators at the Earth Institute at Columbia University). 

The initiatives used for the survey were onion, cabbage, tomato, carrot, hot pepper, eggplant, 
diakhatou (bitter eggplant), watermelon, peanuts, cowpeas, millet, bissap, forage beans, cow artificial 
insemination, and fishing (includes both fishing and fish transformation/preservation, i.e. salting and 
drying). Of the farmers surveyed, 23 were women and 73 were men. Although the data from the surveys is 
still being processed by MVP coordinators at the Earth Institute, there are certain results that can be 
reported without the final analysis. Of the farmers surveyed, 33% (32/96) are performing activities which 
they did not do prior to the arrival of MVP in 2006, and 69% (66/96) report that they have increased their 
agricultural production since MVP began its work in the cluster. 

The only truly new initiative introduced by MVP in Potou is cow artificial insemination. This 
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initiative provides farmers with access to sperm from American and European cow varieties which are 
able to produce more milk and more meat at younger ages than the local variety. MVP data suggests that 
the hybrid cows produced by the artificial insemination of local cows should be able to produce 15L of 
milk a day once mature, whereas local cows produce 3-4L a day at the most; this would theoretically both 
improve the nutritional content of the local diet and create possibilities for income generation. 

Of those surveyed, 11% (11/96) had attempted artificial insemination of one or more of their 
cows, though not all attempts resulted in successful live births. These 11 farmers were spread across three 
villages. As this activity is still new in the cluster, it is too soon to tell if the future benefits will outweigh 
the added cost of inputs for these hybrid cows, as they require extra feed and more substantial shelter. 
Only 2% (2/96) of farmers surveyed reported any fishing activity (one man as a fisherman and one woman 
as a fish dryer), although this is not surprising as only one of the villages surveyed was located along the 
Atlantic coast. 

The type of agriculture diversification taking place in the Potou cluster through MVP was not 
what I had anticipated, in that the diversification has less to do with the introduction of new crops, and 
more to do with facilitating access to improved seed, improving the timing of such access so that farmers 
can take advantage of good market prices, reinforcing capacity, and helping to organize farmers. The truth 
is that farmers in the Niayes region have traditionally been well diversified in their agricultural practices in 
that they grow two or three crops in addition to whatever the major local crop may be; most also raise 
some livestock on the side. There were many issues raised during the execution of this survey that will be 
important to examine in the future. The price of seeds is still a big problem for farmers, as is access to 
irrigation equipment. The sustainability of many of the interventions taking place in the agriculture sector 
through the MVP remains unclear. It is clear, however, that without sustainable solutions to the 
agricultural issues in the cluster, any progress in the realms of nutrition and food security will be short-
lived. 



 

Travis O’Brien, MS2 
 
Preceptor: 
Andrew Sherman, M.D. Department of Pediatrics 
University of Rochester Medical Center 
 

A Model for Universal Mosquito Net Coverage in Kedougou, Senegal 
 

Malaria is the fifth leading cause of death due to infectious disease in the world, with an estimated 
700,000 to 1,000,000 people dying from the disease during the 2008 calendar year.1 Tragically, most of 
those who die of malaria are young children between 6 months and 5 years of age. Ninety-eight percent of 
these deaths take place in only 35 countries, including the African nation of Senegal.1 Fortunately, this 
disease can be prevented by fairly simple and inexpensive measures, such as mosquito nets, protective 
clothing, and insecticide spraying.2 Over the last decade, several hundred thousand insecticide-treated 
mosquito nets (ITN’s) have been donated to endemic areas in Africa and Asia in an attempt to decrease  
the impact of this disease. In areas without previous mosquito net coverage, ITNs can reduce the incidence 
of malarial episodes by up to 62%.3 The Global Fund estimates that 130,000 lives of children under 5 were 
saved by ITN’s worldwide between 2003 and 2007.4 

Several charities have been created in the last decade in an attempt to distribute mosquito nets to 
parts of the world where malaria is endemic. One such charity, NetLife, was created in 2005 by Dr. 
Andrew Sherman, a current pediatric resident at the University of Rochester and former Peace Corps 
volunteer in Senegal.5 This NGO distributes mosquito nets, with the help of individual donations, 
throughout the Kedougou region in southwest Senegal. Kedougou has one of the highest incidence rates of 
malaria in the world, with 90-100% of the population testing positive for previous or current infection.6 In 
the summer of 2010, the Senegalese government organized the first universal mosquito net coverage in the 
nation’s history, which began in Kedougou. They still depended upon NGO’s to help organize and train 
distribution teams, as well as provide funding where government resources were inadequate. NetLife, 
with the help of Peace Corps volunteers, was an integral part of organizing and funding distribution efforts 
for over 200 distribution sites in the Kedougou region. 

In order to assess the short-term success of this first universal coverage, I conducted a survey of 
117 households throughout the Kedougou region approximately three weeks following the distributions. 
In particular, this survey was designed to assess two key differences between this distribution and previous 
ones led by Netlife. First, to prevent commercial resale of the nets as had been seen in the past, we wrote 
each person’s name and village on every net they received and incinerated all packaging at the end of 
distribution. These steps served to both decrease resale value and instill a sense of personal ownership. At 
the beginning of each distribution, we also organized a 20-30 minute presentation in the local language on 
how to properly install and maintain the nets, as well as an introduction on how malaria is spread and how 
to protect themselves and others from contracting the illness. 

117 households were surveyed from nine different distribution sites in the Kedougou region: 3 
districts in the city of Kedougou, 3 large villages (>167 people), and 3 small villages (<167 people). These 
households endured a total of 217 probable cases of malaria in the past year, with 174 confirmed by blood 
test. Of 634 distributed nets, 618 (97.5%) were still in their respective households and 587 (92.6%) were 
correctly hung over sleeping areas. Of 1305 people, 1239 (94.9%) had slept under a mosquito net the 
previous night, including 95.7% of children under 5 and 100% of pregnant women. Of 706 sleeping areas, 
667 (94.5%) were covered with a mosquito net. Each head of household was asked to identify different 
aspects of malaria transmission that were covered in our presentations the day of distribution. 80.0% of 
these men knew the three main tenets of mosquito net coverage as advertised by the government: The 
Whole Family, The Whole Night, and The Whole Year. 94.9% correctly identified mosquitoes as the 
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vector for transmission, 54.7% described the mode of transmission from one person to another, and  
97.2% knew that risk of transmission was greatest after sunset. We then asked the women of the 
household a series of questions regarding maintenance of the nets, which was also covered in the 
presentations. 64.9% knew that nets should not be washed more than three times per year, 82.1% knew 
that nets should not be exposed to sun, 69.2% knew that detergent should not be used to clean nets, and 
79.6% knew that bleach should not be used. Products such as detergent and bleach can dissolve the 
insecticide that is adhered to the nets, rendering them less effective. 

Though this survey only provides a short-term assessment of the first universal distributions in 
Kedougou, the results are encouraging. It appears that the strategy used to prevent resale of the nets was 
very effective, with nearly all distributed nets still in their respective households and correctly hung over 
sleeping areas. This may be due to an increased understanding of how malaria is transmitted and how the 
nets can halt transmission, to which our presentations may have contributed. Nearly every head of 
household knew that mosquitoes transmit the disease from person to person and that risk is greatest at 
night, suggesting that these people understand the importance of bed nets in preventing disease. The vast 
majority of women in these households knew the basics of how to clean and maintain the nets, which 
bodes well for the long-term utilization and effectiveness of the nets. A longer term follow-up will be 
needed in the coming months, especially since there is a possibility that villagers will take down nets as 
the rainy season ends and the risk of contracting malaria decreases. 
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Evaluating the Risk of Prostate Cancer in Yantalo, Peru: A Longitudinal Study 
 
Introduction: With a population of roughly 1,200 people, Yantalo, Peru is an agriculture-based village in 
the Altomayo region of Peru whose citizens have been shown to take a traditionally conservative outlook 
on health practice.  Coupled with misconceptions in nutrition, arguable lack of exercise, and limited sexual 
health awareness, it has been suggested that this population could potentially be at risk for several 
preventable chronic illnesses1.  One example is prostate cancer; a slow-growing malignancy that is not 
only the cancer with the highest incidence in adult males, but also highly treatable with proper 
preventative screening and early diagnosis2.  Unfortunately, the two forms of screening, Prostate Specific 
Antigen (PSA) testing and Digital Rectal Exam (DRE), are potentially cost-prohibitive and uncomfortable, 
respectively, for Yantalo’s impoverished and paternalistic demographic1. 
 
Objective: We had three primary objectives for our study.  Foremost, we wanted to determine if Yantalo 
had an abnormally high occurrence of the urinary symptoms associated with prostate cancer relative to a 
comparable Peruvian population or even population in the United States. As a comparison, in a study 
within the Rochester area of men between the ages of 60-69, 29% had difficulty stopping or starting, 36% 
had frequent urination, and 4% had pain or burning3.  Secondarily, we aimed to gauge the community- 
awareness of the symptoms and treatments for prostate cancer, and what might possibly be limiting factors 
in this health-knowledge.  Finally, we wanted to better quantify potential risk factors for malignancy 
including sexual health, exercise, nutrition, smoking, and alcohol consumption4. 
 
Methods:  Surveys regarding prostate health and awareness were conducted for Yantalo men over the age 
of 50.  Each 18-question survey was translated into Spanish and read to subjects in 15-20 minute sessions 
in the local town hall or in their residences. Responses were recorded and an information pamphlet 
regarding prostate anatomy and pathology was provided. 
 
Results: In our sample population of 120 males, we were able to obtain data from 108 men with an 
average age of 61.2 ± 8 years. The majority was unfamiliar with prostate cancer with a minority having 
limited knowledge of its location and symptoms.   On a low/medium/high scale, the population 
respectively rated their perceived likelihood of developing prostate cancer (82.4%/13.9%/3.8%), 
understanding of PSA testing (89.8%/8.3%/1.9%), likelihood of receiving PSA testing 
(90.7%/7.4%/1.9%), understanding of DRE (86.1%/8.3%/5.6%), and likelihood of receiving DRE 
(87.0%/7.4%/ 5.6%). 25.9% complained of burning with urination; 3.7% had seen blood or discoloration 
in their urine; 20.4% had difficulty stopping or starting their urination; and 28.7% had more frequent 
urination than normal. 15.7% had a family history of urinary problems and 7.6% confirmed a family 
history of prostate cancer. Regarding their exercise, 73.1% described themselves as active, 13.9% as 
medium and 13.0% as sedentary.  Overall, the population’s diet consisted largely of rice, fried meat (i.e. 
chicken, beef, pork, fish), vegetables (i.e. beans, potatoes, yucca), and limited fruits (i.e. oranges and 
plantains).  Concerning their lifestyle, 7.4% reported that they smoked cigarettes and 12.0% consumed 
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more than one alcoholic drink per week.  Pertaining to sexual health, 77.8% were sexually active, 2.8% 
used protection, and 12.0% had a history of sexually transmitted infection with the most common being 
gonorrhea. 
 
Conclusions: With an expectedly limited knowledge of prostate health and a relatively high national 
incidence of prostate cancer, our target population showed a lower rate in urinary symptoms such as 
difficulty starting and stopping, frequency, but a higher rate of pain or burning with urination. While the 
latter could possibly be attributed to lack of regular health care maintenance (i.e. hygiene and check-ups), 
the former showed no pressing needs for intervention within the community, especially when coupled with 
the lack of prostate cancer family history. This might suggest that, although preventative information 
regarding prostate health could still be employed, it may not necessarily be effective in lowering rates of 
urinary symptoms. 
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Malaria Prevention and Awareness in Kyabirwa, Uganda: Survey Analysis 
 
Introduction: An estimated 500 million people suffer from malaria each year, resulting in over one 
million deaths, mostly children, and mostly affecting poor populations in tropical and subtropical areas 
(1). While eradication attempts successfully eliminated malaria in the United States by the 1950s, attempts 
at eradication have failed in Africa, where malaria transmission intensity always exceeded that of the U.S. 
and where political and economic instability hindered control efforts (2). Furthermore, since the 1980s, 
mortality from malaria has increased in sub-Saharan Africa, most likely due to the evolution of resistance 
in the malaria parasite Plasmodium falciparum to chloroquine, the primary drug used to fight 
malaria infection (2,3). 
 
Objectives: This study quantitatively assesses the preventative measures used against malaria among 
those who seek treatment at the Alan Stone Community Clinic in Kyabirwa village, Uganda. The study 
also qualitatively assesses beliefs about malaria prevention. The purpose of the study is to gain a better 
understanding of how the community approaches malaria prevention and treatment. 
 
Background: The study is based in the village of Kyabirwa, in the Jinja district, in the central-eastern 
region of Uganda, in East Africa.  

In response to very limited medical resources in the rural area of Kyabirwa, Dr. Jessie Stone and 
local healthcare workers opened the Allan Stone Community Health Clinic in January 2006 to offer 
healthcare to the area. The clinic now sees approximately 50 patients a day. A primary goal of the clinic 
is to reduce the local burden of malaria through treatment of the disease, education about the disease, and 
by providing insecticide treated, quality bed nets for prevention. 

A number of factors in sub-Saharan Africa continue to inhibit the eradication of malaria: the 
tropical climate offers an ideal breeding ground for the mosquito vectors of the Plasmodium falciparum 
parasite; a shortage of facilities, resources and trained personnel to fight the illness increases its virulence 
in the population; and a lack of infrastructure and commitment from government and communities hinders 
efforts to control the mosquito population (4). The World Health Organization (WHO) advocates use of an 
array of methods to fight malaria, including proper medical treatment of affected individuals, control of 
the mosquito vectors, and personal protection against the mosquito vectors (4,5). For maximal 
effectiveness, all methods must be applied simultaneously. 

Personal protection against the parasite and its vector requires sustained use of insecticide treated 
bed nets (ITN’s), which continues to be one of the most cost-effective interventions against malaria in 
Africa, and which will not drive the evolution of a more virulent and drug-resistant parasite (6). The 
WHO’s Roll Back Malaria Initiative has set a goal of 80% ITN use by this year, 2010.  However, in the 
2008 World Malaria Report, the WHO reported that fewer than 20% of surveyed households in Uganda 
owned an ITN, and even worse, only 10% of pregnant women and children, those most at risk for malaria 
mortality, slept under a net (5). 

Communities that employ the full arsenal of tools against malaria show a significant decline in 
infection rates and mortality from infection (4). The goal of our research, therefore, is to measure the use 
of these anti-malarial tools among those diagnosed with malaria. 
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Methods: During the months of June and July of 2010, we verbally administered a survey through a 
translator to patients at the Allen Stone Community Clinic in Kyabirwa, Uganda. The survey consisted of 
seven quantitative questions and two qualitative questions regarding malaria prevention and awareness. 
The responses to the survey questions were recorded during the interview and then entered into an 
electronic database, using only a numerical, non-identifier, labeling system.  The interviews were 
conducted orally through a translator, as the local language, Lusoga, is a spoken language, not written. 
 
Results: 457 patients were surveyed during the study. Of those, 350 had received treatment for malaria: 
32 once, 120 two-to-three times, 48 four-to-five times, 153 more than five times, and 10 for an  
unspecified number of times. 93 respondents reported never receiving treatment for malaria; 13 were 
unsure if they had been treated. 268 of the 457 respondents reported that they sleep under a bed net; of 
those, 240 sleep under the net 7 nights per week, 7 five-to-six nights per week, 19 three-to-four nights per 
week, and two one-to-two nights per week. 184 respondents reported that they do not sleep under a bed 
net. 401 respondents plan to sleep under a bed net in the future, 20 do not, and 35 were unsure. Those not 
using a bed net were asked why: 106 reported money as the barrier, 25 reported access, 33 reported 
discomfort, and 41 reported another unspecified reason.  Regarding methods to kill mosquitoes around the 
home: 87 respondents reported using such methods; 220 reported not. When asked about the most 
effective method to prevent malaria, 277 cited sleeping under a bed net, 47 medication, 22 spraying to kill 
mosquitoes, 5 nutrition, 13 another unspecified method, and 87 were unsure. When asked about concern 
for malaria in their life: 266 reported being very concerned, 89 slightly concerned, 3 neutral, and 99 not at 
all concerned. 
 
Conclusion: The malaria burden is very high in the village of Kyabirwa, Uganda. 76 % of those  
surveyed had been treated for malaria, 33% more than give times.  The community remains very 
concerned about the impact of malaria in their life.  While the 59% who reported sleeping under a bed net 
to prevent malaria falls short of the WHO goal of 80% bed net usage by 2010, it is well above the 20% 
figure cited for bed net usage in Uganda (5). This likely reflects the Alan Stone Community Health 
Clinic’s campaign to increase net usage in the surrounding area, through outreach and subsidized net sales. 
A majority (61%) of survey respondents cited bed net usage as the most effective method to prevent 
malaria, this correlates with the level of bed net usage in the community and likely reflects the outreach of 
the clinic as well. Regarding barriers to net usage, 58% of those not currently using a net cited cost. The 
clinic sells bed nets at a significantly reduced rate, $1.25, an 80% discount from the cost, and the cost of a 
clinic visit is more than the cost of the net.  As the clinic continues its campaign to raise awareness of 
malaria transmission and prevention, and to provide high-quality, low-cost insecticide treated bed nets, we 
anticipate that net usage will continue to increase and the malaria burden will decrease. 
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Muslim Outreach and its Effect on Community Health 
 
American Muslims have faced much scrutiny and challenges in past decade. The pressures faced by 
Muslims today are even greater than those felt immediately after 9/11. There is a negative association with 
being Muslim in the media as seen during President Obama’s election and a view that being Muslim is not 
compatible with being American. This type of pressure results in stress and anxiety. Constant worry of 
bad perception has been shown to negatively affect health in American Muslims.i These difficulties have 
resulted in a multitude of reactions from American Muslims. Overwhelmingly, being Muslim has begun to 
mean something more than any religious or cultural affiliation. 
 
There is a movement of American Muslims to change the negative perceptions by making a positive 
impact in their communities. Many Muslims want to take a more active role in the betterment of society, 
using the Qur’an to inspire good actions not as Muslims but as humans working towards a better 
humanity. Muslims are fighting not only for the right to exist in the western society but to show how 
Muslims can enrich that society. 
 
Inspired from the civil rights movement, many of the second generation Muslims and Muslim converts 
have began to focus on uplifting their communities by supporting and fighting alongside the marginalized 
regardless of religious and ethnic ties. In the hope of creating a better future for the next generation, 
Muslim organizations fight for social justice at a grass roots level. Following in the footsteps of the 
Malcolm X and Martin Luther King Jr., activism is an American response to the pressures and 
marginalization faced by Muslims here today. 
 
Following that logic, young and new Muslims have volunteered alongside their fellow Americans in many 
efforts. In the past ten years, new organizations have arisen to meet the desires of Muslims who are 
interested in being collectively and politically involved in social justice efforts. From serving in food 
kitchens to political organizing and lobbying for the betterment of the greater society, Muslims are 
actively involved in many efforts. Organizations such as Inner-City Muslim Action Network (IMAN) in 
Chicago <http://www.imancentral.org>, Ta’Leef Collective along with Zaytuna College in San Francisco 
<http://taleefcollective.org/>, and the HUDA clinic in Detroit <http://hudaclinic.org/> are setting the 
future goals of Muslim activism. 
 
I conducted a mini-ethnography with these organizations. This is a process for learning from people about 
their lives. The mini ethnography focused on the core principles of defining a set of questions, 
interviewing informants, becoming a participant observer, and analyzing these observations. 
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Questions 
1. Demographics and Community- Can you describe yourself? How do you define community? 

2. Community Involvement- What does community involvement mean to you? 
3. Muslim Outreach Organization- How would you describe the mission of this organization? What 

are the future goals of this organization? 
4. Community and Health- How does your community affect your health? 
5. Exclusion- Who feels (would feel) uncomfortable in this community? Why? 

 
The mini-ethnography is presented in a qualitative format outlining my experience at these organizations 
and interviews with people I met. 
 
IMAN is community center in inner-city south side Chicago that primarily provides for the needs of that 
underserved community through a free health clinic, job training, public policy lobbying, and green 
healthy-living seminars. Also a strong component of that organization is an emphasis on arts and culture 
of American Muslims, with an annual concert features local and international hip-hop performers, spoken 
word artists, and cultural music shows. 
 
Ta’Leef Collective is a community education outreach program geared at the San Francisco area youth, 
converts, and those interested in learning more about Islam. Ta’Leef has created outreach programs such 
as feed the homeless to help reconnect with the community and faith. Ta’Leef holds open houses and 
discussions at mosques and community centers that are open to anyone interested in learning more about 
the religion or Muslims. Ta’Leef, an offshoot of Zaytuna College, has access to the leading American 
Islamic scholars and has a strong educational outreach aspect. 
 
A smaller and newer organization is HUDA clinic, which is primarily a free health clinic. The clinic is run 
by a small group of local Muslim doctors who wanted to build a sustainable health care option for the 
underserved and uninsured population of inner-city Detroit. It is adjoined to the Islamic Center of Detroit 
that also functions as a soup kitchen. It is a growing organization that hopes to continue and provide to 
the city in many avenues. Overall, the work of Muslim volunteers with the larger community positively 
influenced their comfort level and acceptance within that community.  The activist approach taken by 
these organizations was reflected in volunteers’ optimism of a better future. These organizations need 
more support and their positive impact should motivate other Muslims to become involved in their greater 
communities. 
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The Design Of An Evaluation To Determine The Effect Of A Change In User Fees In Health Care 
Utilization Behaviors In Rural El Salvador 

 
Background: Estancia is a very poor rural community, largely populated by subsistence farmers, in the 
state of Morazan, in El Salvador. Members of the Estancia community formed the non-governmental 
organization, Asociación de Campesinos para el Desarrollo Humano (CDH), which was officially 
recognized in 2001, but its staff has a long history of working to improve health in Estancia.  CDH’s stated 
mission is "to bring together, strengthen and organize our communities in order to find solutions to the 
common problems we face, bringing about comprehensive human development"ix.  CDH operates the 
local community health center and six early childhood development centers, as well as broader community 
health and development projects. Prior to January 2010, the clinic asked patients to donate $1 USD for 
visits and medicine received, in order to pay staff and continue to stock medications. In January, the 
pricing scheme changed, and patients were charged a sliding-scale fee of the costs of the medications 
prescribed and given. 
 
Objectives: The main objective of this project was to work with the leadership of the NGO CDH to 
develop an internal evaluation to determine what effect the pricing change was having on health care 
utilization behaviors in the community of Estancia. 
 
Methods:  In order to evaluate the effect of the change in pricing scheme, a survey was developed. The 
survey was designed to be conducted orally and administered to families within the catchment area of the 
clinic in Estancia. After designing the survey, the survey was to be tested on a sampling of community 
members, and a focus group would be held with the staff members of CDH to discuss the survey itself, the 
initial test-run of the survey, and the general topic of program evaluation. 
 
Results: The survey was tested on a sample of 58 community members for language, clarity, and   
content. These 58 community members were from six different caseríos, or small community groups, 
within Estancia. 67.2% of the respondents were women.  12.5% of the respondents reported cost to be the 
primary reason why they were not visiting the clinic as much as they had prior to the change in pricing. 
The results of the staff focus group were qualitative in nature. 
 
Discussion: The major result of this study was the development of a methodology that could be used by 
the organization CDH to evaluate its programming and pricing policy over time.  This methodology was 
developed by international volunteers in conjunction with the local staff of the NGO. This partnership 
was the main strength of the project. Future work can be done to perform a study using the survey with 
the power to detect changes in health utilization behavior patterns of the community to determine whether 
user fees inhibit health care seeking behaviors.  Additionally, a study could be performed using the 
electronic medical record used by CDH to determine whether there has been a change in patient numbers 
or demographics since the enactment of the new pricing system. 
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Community Health Outreach and Case Management in the Finger Lakes Migrant and Community 

Health Care Project (FLMCHCP) 
 
Introduction: In the migrant community of Sodus, New York, awareness of health care resources and 
structured individual patient support are essential to achieve an adequate continuity of health care for each 
migrant individual and family. The majority of migrant families and individuals who actively utilize the 
resources available to them through the FLMCHCP are people who have a health condition that requires 
constant attention or are families that are required to keep health information updated for purposes of 
employment or education. The majority of first-time visits to the clinic include chief complaints of an 
acute nature and include first prenatal visits of the second or third trimester. 
 
Objective: The objective of this Year-Out Community Fellowship was to help increase and sustain 
utilization rates of FLMCHCP resources among the migrant population of Sodus, NY. The areas of focus 
were increasing the number of patients seen by in-camp medical teams through community outreach 
efforts and getting women to receive prenatal care beginning in their first trimesters through individual 
case management. 
 
Background: The Finger Lakes Migrant and Community Health Care Project is a federally funded 
program that aims to provide affordable health care to migrant farm workers across New York State. 
Services provided by FLMCHCP include medical and dental attention, medical care provided in camp and 
housing sites, interpretation services by a multilingual staff, clinic transportation, and provide linkages to 
important community resources. The Wayne County expansion of the FLMCHCP has incorporated these 
same protocols into their services for over the past ten years and continues to expand in its outreach efforts 
and in the quality of services that they provide. 
 
It is fairly well-known among the providers of medical care to migrant patients in the FLMCHCP that 
patients don’t seek medical care for regular health maintenance but tend to present when an acute problem 
arises or when a chronic problem begins to affect their ability to work. Migrant patients delay in seeking 
health care for various reasons, including inability to pay for care, not wanting to miss out on a day’s 
worth of wages, misperceptions or lack of knowledge about our services, and fear of immigration 
authorities, which has become an issue of greater concern recently. 
 
Methods: I was placed at the Sodus Community Health extension of the FLMCHCP for the duration of 
the Year-Out Community Fellowship. I was assigned to an in-camp team which consisted of a nurse 
practitioner and another outreach worker. Throughout the year, our team visited various camps and 
returned to the same places on a regular basis due to their changing occupancy by migrant workers. I 
served on my team as an interpreter for the provider and a health educator teaching occupants of each 
camp about the importance of preventing and managing diabetes, hypertension, doing HIV testing, and 
keeping vaccinations updated. Our patient encounter forms are designed for us to ask about various 
conditions that affect the migrant population, such as, past vaccinations, tuberculosis testing and STD 
screening. Based on the provider’s assessment we distribute medications at a low cost, give vaccinations 
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and make medical referrals for services at the clinic. Entering these patients’ homes and assessing their 
needs help us to develop a relationship with our patients so that they might be more likely to receive 
health services if they can see a provider that they can trust. 
 
During most days, I was placed on a case management team that primarily followed the care of migrant 
prenatal patients through delivery, discharge and postpartum follow-up. While we visit camps, as 
described above, we also ask women of their reproductive history to find women who are pregnant or 
could be pregnant. When a woman is confirmed to be pregnant in the clinic by a rapid urine test, the 
prenatal team is called to take over that woman’s care. We gather the information needed to apply for the 
New York Medicaid PCAP program so that they can participate in appropriate prenatal care beginning in 
the first trimester. We visit these women in their homes to provide prenatal education and to check their 
vital signs and assess for any prenatal complications with an in-camp provider. We provide interpreter 
services at their obstetrical appointments and serve as the primary contact person among their many 
service providers (ultrasounds, laboratory, obstetrician, PCP, specialists in complicated pregnancies, etc.). 
If a cesarean is scheduled in advance, we interpret for the patient during her surgery as well. On the day  
of discharge after delivery, we visit the women in the hospital to fill out birth certificates and interpret the 
discharge instructions for the nurses. 
 
Results: As this season ends at the end of November, our in-camp and prenatal case management data has 
yet to be compiled. 
 
Conclusion: With the consistent outreach and follow-up with patients, whether by phone or personal 
visits, we have seen patients become more interested in their own care as they are kept more informed. 
When I go out with the in-camp team to visit patients in their homes, I try to make some connection with 
each patient and show that I’m interested in their health and their safety. As a person who takes an interest 
in their culture as much as their health, I ask about their homes and their families. They like to feel that  
our team is sincerely interested in their overall well-being and that we recognize they are people with 
loving families and with a complicated history. 
 
The in-camp teams are always so surprised at how honest and persistent I am with the migrant patients, 
especially the stubborn elderly men who hate to be fussed over. These elderly men remind me very much 
of my own stubborn grandfather who had several medical problems that required extensive care and 
follow-up. While these older men are here in the United States without their families, I like to consider 
myself as their surrogate nagging grand-daughter who has to explain the dangers of not being examined or 
treated in terms that they can understand. When I step out of my “case manager” shoes, I become a friend 
of the family who is there to help in any way that I can. 
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Using Telemedicine to Increase Access to Healthcare in Belize 
 
Introduction: Telemedicine is a powerful medium through which healthcare can be delivered to patients 
who would otherwise not have access. The following is an account of a 9-month pilot project using 
telemedicine in Belize. Telemedicine was employed for a variety of uses relating to healthcare, including 
medical consultations, continuing education for healthcare providers, and providing medical supplies 
through a medical recycling program. 
 
Objective: The project had three main aims: 1) to provide doctors and patients in Belize with specialist 
consultations with volunteer physicians in Rochester, NY; 2) to provide educational opportunities for 
doctors, nurses, and students in Belize; and 3) to identify barriers to the use of telemedicine in Belize. 
 
Background: Telemedicine is using telecommunication technology for medical diagnosis and health 
care1. Potential benefits of telemedicine are to facilitate communication between physicians and 
patients2, and allow physicians to perform consultations with patients who have poor access to medical 
care3. Other potential benefits include decreasing distances patients have to travel, improving health 
outcomes and quality of care, and enhancing educational opportunities4. 
 
Belize is a country of approximately 300,000 people5, but only 259 physicians support this population6. 
Over half of these doctors serve the Belize City area, making access difficult for patients who live in 
other parts of the country. Additionally, most doctors in Belize are primary care physicians, making 
access to specialists difficult. Because few doctors are available, telemedicine could potentially bring 
necessary medical care to hundreds of patients who would otherwise do without, helping correct the 
shortage of doctors in remote areas such as southern Belize. 
 
Methods: 
Medical consultations 

Healthcare workers and patients at Southern Regional Hospital (SRH) and the surrounding 
Stann Creek District were educated about telemedicine and informed how to arrange telemedicine 
consults. Consultations were arranged in-person, by telephone, or e-mail with the researcher, who 
coordinated appointments with volunteer physicians from Rochester. 
Continuing education for healthcare providers 

Educational sessions via teleconferencing were set up on a weekly basis by this researcher with 
volunteer faculty at Rochester General Hospital (RGH) and Strong Hospital, for healthcare staff at SRH. 
Also, doctors and nurses at SRH were invited to participate in weekly Grand Rounds at RGH via 
teleconferencing. A leadership training course for nurses at SRH was conducted using teleconferencing, 
for which two two-hour teleconference sessions were held with nursing faculty from Roberts Wesleyan 
College, Rochester, NY. 
Medical recycling program 

Through teleconferencing, this researcher helped coordinate equipment repair and donation to 
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SRH. Staff at SRH made an inventory of broken equipment, and a biomedical engineer from Rochester 
General Hospital assisted in fixing these equipment via teleconference meetings, as well as an in-person 
trip with InterVol during month 8 of this project. 

 
Results: 
Medical Consultations 

Consultations were completed in the following specialties: internal medicine, neurology, 
dermatology, orthopedic surgery, plastic surgery, neurosurgery, cardiology, obstetrics and gynecology, 
and nephrology. For one of the patients, a consensus was reached that she would be best benefited by 
surgical treatment in the United States.  For her, telemedicine was used for preoperative consultations, as 
well as a tool in organizing her trip to the U.S. After preliminary telemedicine meetings, the patient was 
flown to Rochester to begin surgical treatment there. 
Continuing education for healthcare providers 

All the doctors (13 total) at SRH were invited to weekly educational sessions. Attendance 
averaged 2-3 healthcare workers per session. In post-session interviews, respondents all said that the 
sessions were helpful, and requested more sessions on various topics. For the nurse leadership course, 
ten nurses attended. Post-course questionnaires indicated that all of the attendants found the course 
beneficial, and several requested additional courses for the future. Grand Rounds was attended weekly, 
with an average attendance of 2-3 healthcare workers per session. In post-session questionnaires, 
responses were mixed regarding whether the information presented in Rochester Grand Rounds was 
useful in everyday clinical practice in the low-resource setting of SRH. 
Medical recycling program 

The biomedical engineer from InterVol assisted in fixing the following equipment in SRH: 
anesthesia machine, x-ray machine, suction unit, OR lights, exam lights, a ventilator, air conditioning unit, 
and OR bed. 
 
Conclusion: Telemedicine is a powerful technology that can provide many benefits to Belize and other 
third world countries. However, it is more than just a technology; it introduces significant changes in the 
approaches to and organization of healthcare that are difficult to anticipate and manage within a short- 
term perspective. Therefore, it is important to view this project as a small yet crucial step in a much longer 
process. The benefits of telemedicine must be kept in sight through the process of implementing the use of 
telemedicine, which necessarily will require changes in attitudes of what constitutes patient care7. 
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Root Cause Analysis in the Emergency Department: A Comparison Study 
 
Objectives: Efforts to decrease the high rate of preventable adverse events in the ED, where rates have 
been reported to be particularly high, are continuing. Root Cause Analysis (RCA) is the predominant 
method used by hospital administrators to investigate adverse events to generate effective and sustained 
solutions to prevent similar future events. This study is the first to use a system safety engineering 
approach to examine the types of events that are being investigated by RCA teams, the types of solutions 
being proposed, and to contrast ED cases with hospital-wide cases. 
 

Methods: All RCA reports from 2001 through 2008 were compiled for a 750-bed academic medical 
center. A qualitative content analysis was conducted to classify the types of events and solutions proposed 
by the RCA team. Three researchers analyzed the first 50 cases. The remainder were coded by 2 of the 
researchers, with the third involved for consensus in case of initial disagreement. Descriptive statistics 
were calculated. 
 

Results: 301 RCAs were conducted during the 8-year study period; 26 involved the ED, a rate of 0.4 
RCAs per 10,000 patient visits for ED cases, compared to 9.0 for non-ED cases (p<0.01). 
The most frequent ED event types were: medication error (15%), unexpected pulmonary embolus (11%), 
unexpected cardiac arrest (11%), procedure complication (8%), retained foreign body (8%), unexpected 
sepsis (8%), and devastating illness (8%). The most common non-ED event types were: procedure 
complication (22%), unexpected cardiac arrest (13%), iatrogenic neurologic deficit (12%), unexpected 
pulmonary embolus (6%), birth complication (5%), and retained foreign body (4%). The remainder of the 
cases fell into 25 categories, each ranging from 0.4-3%. 

56 solutions were proposed in RCAs involving ED cases (mean of 2.2 per case), and 434 solutions 
were proposed for RCAs in non-ED cases (mean 1.6 per case). For ED cases, the 5 most common solution 
types proposed were: training (13%), process or workflow change (8%), forms and paperwork changes 
(8%), information technology structure change (8%), and physical environment change (8%). For non-ED 
cases the 5 most common solution types proposed were: training (21%), policy reinforcement (12%), 
process or workflow change (6%), counseling (6%), and forms and paperwork change (5%). 
 

Discussion: Event types varied between the ED and rest of the hospital. RCA teams proposed similar 
solutions for both environments. Training was the most common solution proposed, but has been shown 
by safety scientists to be less effective than systems-based interventions. Policy reinforcement and 
counseling were commonly suggested by RCA teams in non-ED settings, but were less commonly 
recommended in ED RCAs, which tended to suggest more systems-based solutions, such as information 
technology changes and alterations in forms. The latter are believed to be more sustainable solutions and 
RCA teams working on non-ED cases may be able to use solutions proposed in ED-based RCAs to 
improve solutions for all RCA cases. 
 

Conclusions: ED RCA rates were significantly lower than non-ED RCA rates. The most common 
solution types in both areas were those suggested by system safety engineers to be less effective. The 
effectiveness of the RCA solutions must be studied, and future research to articulate a hierarchical solution 
typology is recommended. 
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Characterization of Neuropathic Pain in Post Laminectomy Pain Syndromes 
 
Introduction: Low back pain is the third leading indication for surgery in the United States [1, 2]. 
Despite the growing rates and complexity of surgical treatments, the vast majority of patients are left with 
residual painful symptoms following these interventions [3, 4]. In a substantial minority, these chronic 
symptoms are moderate to severe in intensity and cause significant activity limitation. The diagnostic 
category of post laminectomy pain encompasses a highly prevalent and diverse set of chronic, low back 
pain syndromes. Roughly 20% of patients experience more severe pain syndromes after surgery, and this 
is a leading cause of referral for subspecialty pain care [3]. Given the surging prevalence of low back pain 
and associated growth of complex spine surgery [4], it is important to refine the characterization of these 
post operative pain syndromes. 
 
Objective: To demonstrate the feasibility of adapting DN4 and LEEDS questionnaires to the evaluation of 
post laminectomy pain syndrome. 
 
Background: Although post operative pain syndromes tend to have varied anatomic precipitants and 
underlying pain mechanisms, patients with more severe back pain are more likely to have a neuropathic 
component [5]. The presence of a neuropathic mechanism may adversely affect patient outcomes, since 
this type of pain strongly correlates with decreased quality of life, increased functional impairment, and 
more severe pain intensity [6]. Consequently, patients with neuropathic pain are more likely to lack 
response to conventional therapies and endorse greater pain intensity and reduced health related quality of 
life compared to patients with non-neuropathic pain syndromes. We hypothesized that post laminectomy 
pain syndromes frequently have a neuropathic component and that patients experiencing this type of pain 
may be identified using instruments validated in other chronic neuropathic pain conditions. 
 
Methods: This was a cross-sectional study with an embedded chart review of patients with chronic pain 
after spine surgery, designed to examine characteristics of post-laminectomy pain syndrome (PLPS). 
Eligible patients were between 18 and 85 years of age, spoke English, had previous lumbar laminectomy 
with or without instrumentation within the past 7 years, and demonstrated persistent pain of greater than 
3/10 intensity at the time of initial referral for pain management. Patients were recruited initially by mail 
with telephone follow-up between October 2009 and January 2010. Of 157 patients identified using 
IDXAnalyzer and recruited for the study, 43 patients (20 male, 23 female, age range: 28-79 years) were 
enrolled in the single visit. Subjects completed a panel of self-report measures validated to assess pain  and 
pain-related interference. These included the following: Visual Analog Scale (VAS), Roland-Morris 
Disability Questionnaire (RMDQ), and Modified Brief Pain Inventory, Short-Form (mBPI-sf). In addition 
to questionnaires, patients were examined by trained personnel at the time of study visit to complete the 
following objective measures: Leeds Assessment of Neuropathic Symptoms and Signs (LANSS), and 
Neuropathic Pain Diagnostic Questionnaire (DN4). 
 
Results: In this sample 43 chronic pain patients were evaluated for the presence of neuropathic pain using 
the validated DN4 cut-off score of 4 or greater [7]. 67.4% were categorized in the ≥4 neuropathic pain 
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group (29 patients), and 32.6 % were in the <4 non-neuropathic pain group (14 patients). The same 43 
patients were also stratified according to the presence of neuropathic pain using the previously validated 
LANSS cut-off score of 12 or greater [8]. In this sample of 43 chronic pain patients, 25.6% were 
categorized in the ≥12 neuropathic pain group (11 patients), and 74.4 % were in the <12 non-neuropathic 
pain group (32 patients). 

DN4 positive patients scored significantly worse in all pain and disability metrics than those in 
the DN4 negative category. These included VAS pain intensity (59.7mm vs. 33.3mm, p<0.01), RMDQ 
(16.3 vs. 10.9, p<0.01), and mBPI-sf (60.9 vs. 33.1, p<0.01). LANSS positive patients also scored 
significantly worse in the majority of pain and disability metrics than those in the LANSS negative 
category, although not as markedly as seen with the DN4. LANSS positive patients demonstrated 
worse pain as demonstrated by VAS (63.5mm vs. 46.9mm, p=0.04). LANSS positive patients also 
exhibited increased disability as judged by RMDQ (17.9 vs. 13.4, p=0.02) although not by mBPI-sf 
(63.2 vs. 47.9, p=0.08). Patients with axially-distributed pain predominated (60.5%), though there were 
no significant differences in pain distribution observed between groups in either neuropathic pain 
measure (DN4: p=0.76, LANSS: p=0.24). 

 
Conclusion: The presence of neuropathic pain according to both the DN4 and LANSS was associated 
with significantly higher pain intensity, increased level of disability, and greater pain-related activity 
interference. This constellation of findings is concordant with the presence of neuropathic symptoms in 
other chronic pain syndromes such as post herpetic neuralgia (PHN). Surprisingly, the presence of 
neuropathic pain was equally distributed among patients with axial predominant syndromes and those 
with a classic, lateralized radicular distribution of symptoms regardless of the painful region they 
identified as most bothersome. Neither axial nor radicular-predominant patterns were associated with 
positive outcomes to the DN4 or LANSS. This finding challenges the historical presumption that axial 
predominant back pain conforms to the end organ dysfunction model of lumbar back pain. It may be 
inferred that the mechanism of the underlying pain syndrome may be more valuable with regard to 
identifying subpopulations of responders to specific treatments than anatomic symptom distribution. 
Identification of this subpopulation of patients with neuropathic pain offers a foundation for enriched 
enrollment strategies for clinical trials and enhanced treatment matching in clinical practice for 
procedures targeting neuropathic pain such as spinal cord stimulation. 
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Symptomatic and Incidental Thromboses Are Both Associated with Mortality in Pancreatic Cancer 
 
Background: Incidentally diagnosed venous thromboembolism (VTE) is a growing clinical problem. 
Although pancreatic cancer is well-known to be associated with VTE, contemporary rates of incidental 
and symptomatic VTE events and their association with mortality are incompletely understood. 
 
Methods: We conducted a retrospective cohort study of consecutive pancreatic adenocarcinoma patients 
seen at the University of Rochester between January 1, 2006 and December 31, 2009. Radiologic reports 
were reviewed for presence of pulmonary embolism (PE), deep venous thrombosis (DVT), and visceral 
vein thrombosis. Multiple clinical variables and mortality outcomes were collected. Data were analyzed 
using a multivariate Cox proportional hazards model. 
 
Results: A total of 1151 radiologic exams for 135 patients were included. Forty-seven patients (34.8%) 
experienced at least one VTE event. There were 12 PEs (n=12 patients, 8.9%), 34 DVTs (n=17 patients, 
12.6%), 47 visceral vein (n=31 patients, 22.9%) and 2 arterial (n=2 patients, 1.5%) events. Twenty-one 
patients (15.5%) experienced more than one event. Incidental events comprised 33.3% (n=4) of PEs, 
17.6% (n=6) of DVTs and 100% (n=47) of visceral VTE. Median survival for the study population was 
237 (95% CI 199-277) days. Patients with VTE had significantly reduced survival (73 vs. 233 days at 3 
months post-diagnosis; 66 vs. 245 days at 6 months post-diagnosis). There was no significant difference 
between asymptomatic and symptomatic events in terms of conditional median survival at 3 months-, 6 
months- or 1 year-post diagnosis. In multivariate analysis, occurrence of either DVT (HR 7.4 95% CI 3.8- 
14.6, P<0.0001) or visceral asymptomatic events (HR 2.5 95% CI 1.6-3.8, P=0.0001) was significantly 
associated with mortality along with advanced stage. 
 
Conclusions: VTE occurs in over one-third of pancreatic cancer patients, including a significant 
proportion with incidentally discovered events. Patients with visceral vein events are generally not 
anticoagulated but these findings suggest a similar association with mortality as symptomatic DVT. Our 
findings require reconsideration of prognosis and anticoagulation options in pancreatic cancer patients 
with both incidental and symptomatic VTE. 
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Vascular growth factors and their key ligands in preeclampsia 
 

Introduction: Preeclampsia affects approximately 6% of all pregnancies, and complications such as 
placental abruption, thrombocytopenia, disseminated intravascular coagulation, pulmonary edema and 
aspiration pneumonia continue to cause significant morbidity and mortality, to both mother and fetus (1). 
The long term goal of continuing research on the pathogenesis of preeclampsia is to identify and treat 
symptoms early on, before they become harmful to mother and fetus. Screening and early intervention 
may be improved with increasing knowledge of the genetics and the identification of key proteins. 
 
Objective: To determine whether levels of soluble fms-like tyrosine kinase-1 (sFlt-1), placental growth 
factor (PlGF), and other key vascular analytes are altered in the serum and placentas of women with 
preeclampsia relative to normotensive, healthy matched controls. 
 
Background: Recent advances in the understanding of preeclampsia have focused attention on the genes 
and subsequent proteins that create an imbalance of vascular factors, therefore leading to altered placental 
angiogenesis and vasculogenesis, and maternal vascular endothelial cell damage (2). After altered 
placental trophoblastic invasion, the cycle of hypoxia and oxidative injury leads to the characteristic signs 
and symptoms of preeclampsia:  hypertension, proteinuria and edema (2, 3). In hypoxic conditions, as  
with preeclampsia, hypoxia induced factor 1 alpha (HIF 1alpha) is no longer degraded by Von Hippel 
Lindau protein (pVHL), and VEGF (vascular endothelial growth factor) is subsequently up regulated to 
promote angiogenesis in the hypoxic reaction (4). Therefore, HIF1alpha and pVHL may have important 
roles that contribute to the pathogenesis of preeclampsia. The proposed mechanism for the disease is that 
increased sFlt-1 binds VEGF and PlGF, leaving insufficient amounts free for endothelial cell maintenance 
(5). Sflt-1 is known to be elevated early in preeclampsia, even before onset of clinical symptoms, and may 
be the key in better understanding this disorder (2, 3, 5). Current research demonstrates that changes in 
levels of angiogenic factors are important in predicting preeclampsia(6, 7). 
 
Methods: Prospective matched case-control study.  Six women with preeclampsia and 6 healthy, 
normotensive women were matched for maternal age, parity, race, gestational age and the presence of 
labor, and given informed consent. Inclusion criteria for the preeclampsia group were gestational age of 
32-42 weeks and preeclampsia (defined as two diastolic BP > 90 mm Hg measured 4 hours – 1 week 
apart, and either >300 mg protein on a 24 hour urine sample, two urine dipsticks obtained 4 hrs-1week 
apart with >1+ protein, or a single dipstick measurement of >2+ protein or a protein/creatinine ratio of 
>0.35). Control patients were women between 32-42 weeks gestation without a history of hypertension of 
any kind. Subjects were excluded if they had received betamethasone, showed evidence of intrauterine 
growth restriction (IUGR) <3%ile, chronic hypertension prior to pregnancy, chorioamnionitis, fetal 
anomaly, chromosomal abnormality, multiple gestation, pregestational maternal diabetes, or had other 
evidence of vascular or autoimmune disease. Maternal blood samples were collected prior to delivery and 
venous cord blood after delivery and separation from the newborn. Serum was removed and frozen at - 
80o. Within 10 minutes of delivery, the placenta was dissected and the placental samples were placed in 
RNA preservation medium. Serum levels of sFlt-1 and PlGF were analyzed by enzyme linked 
immunosorbent assay (ELISA). Membranous VEGFR-1 (Flt-1), pVHL and HIF 1alpha were analyzed by 
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Western Blot analysis. Basic demographic information and data regarding maternal and newborn 
morbidities and severity of disease were abstracted from the patient’s chart or obtained by interview. 
Continuous variables including birth weight, gestational age, maternal BMI and weight gain during 
pregnancy were compared using student’s t-test, and categorical variables including fetal sex, 5 minute 
Apgar score < 7, NICU admission and smoking history by Fisher’s exact test. 
 
Results: 
The statistical power was calculated to be 15 pairs, therefore, the study remains active in recruitment and 
sample collection. We are looking for patterns and differences in vascular factors between the 
preeclampsia and control groups. Our results include: 

1. ELISA: sFlt-1 and PlGF 
2. Western blot: VEGFR-1, pVHL, HIF 1 alpha 
3. Demographic and clinical data comparisons between pairs 

 
Conclusion: 
We will continue to recruit in order to fulfill our goal of 15 pairs, however, we expect to find elevated 
sFlt-1, as well as decreased bound VEGF and PlGF in our preeclampsia group, as previous studies have 
demonstrated. Analyzing HIF 1 alpha and pVHL along with vascular growth factors in preeclampsia is a 
fairly novel concept and it is unclear how the direction and magnitude of variation between groups will 
manifest. If preeclampsia is caused by a deficiency in pVHL, we propose that pVHL will be decresed and 
HIF 1 alpha elevated in preeclamptics. 
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Defining the Unique Serum Proteome of Mild Brain Trauma 
 
Background: 
Mild TBI affects 1.2 million Americans per year; yet, there are currently no known treatments or sensitive 
diagnostics available.  A burgeoning topic in brain injury research is the identification of brain specific 
proteins that cross the blood brain barrier after its integrity is disrupted in the setting of brain trauma. 
 
Study Objectives: 
A unique study designed to evaluate for the presence of brain-specific proteins in the serum of athletes by 
comparison of pre and post-concussion blood samples, using the concussion subject as his/her own 
control. ImPACT testing, an established neurocognitive test, will be used as an objective screen for 
changes in neurobehavioral performance and to monitor recovery as compared to pre-concussion 
performance in these individuals. 
 
Methods: 
177 members of the University of Rochester varsity football, soccer, and basketball teams are presently 
participating in this study and have provided preseason blood samples and baseline ImPACT testing. Post-
injury blood samples and ImPACT testing are collected at predetermined intervals and stored for analysis. 
The serum from the injured athletes’ samples will be assessed for known brain specific proteins, ApoA1 
and S100b, using Western Blot and ELISA techniques. When the concussion contingent grows the blood 
will be tested using proteomic analysis techniques to identify both known and novel proteins unique to 
brain injury in the serum. 
 
Results: 
Seven of the 177 participants have suffered concussions to date. The preliminary ImPACT data and serum 
has been evaluated for 5 of the seven injured subjects to date.  In 4 of these 5 concussed subjects, ApoA1 
levels (relative optical density) increased immediately after injury, decreasing to pre-injury levels by day  
7 in 3 subjects. Visual memory ImPACT scores decreased immediately after injury in 3 of 5 subjects, 
returning or exceeding pre-injury performance in all subjects by day 7. A greater number of subjects will 
permit a statistically meaningful correlation of changes in ApoA1 levels to changes in cognitive 
performance 
 
Conclusions: 
The ImPACT testing trends show that these athletes have measurable outcome differences.  Using 
concussion subjects as their own controls has promise for identifying proteins unique to brain injury as it 
theoretically removes confounding data when comparing different individuals due to differences in innate 
serum proteins. 
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Towards a more effective strategy for volunteer HIV-1/AIDS counseling and testing (VCT) in rural 

Uganda: Foundations for a rural VCT intervention model. 
 
Introduction: Volunteer counseling and testing (VCT) programs have become a cornerstone of HIV 
prevention and treatment in sub-Saharan Africa, promoting knowledge about one’s HIV status, 
encouraging safe sex, allowing individuals to plan and make informed life decisions based on their HIV 
status, and providing a cost-effective means of doing all of this. However, VCTs that are designed 
without respect for specific clinical, educational, cultural, and socioeconomic needs of a community may 
prove unattractive to participants, resulting in decreased uptake. 
 
Objective: The specific aims of this study were, within the Budondo sub-county of eastern Uganda, to 
describe the characteristics, availability, and usage of current HIV-1 counseling and testing services; to 
gather an understanding of sexual behavior and HIV-1 knowledge and attitudes toward HIV-1 counseling, 
testing, and treatment in order to characterize the clinical, educational, cultural, and socioeconomic 
barriers affecting volunteer counseling and testing (VCT) utilization; and to empower subjects with 
accurate HIV-1 knowledge. 
 
Background: With increased antiretroviral therapy availability in sub-Saharan Africa, VCT programs are 
now serving as a prime gateway for delivery of treatment. 1-11 However, within some countries such as 
Uganda the appeal of VCTs to the general population is limited, especially in the rural community, which 
comprises close to 90% of the population.12   As of 2006, the Uganda Demographic and Health Survey 
reported that 80-85% of the surveyed rural population knew where to get an HIV-1 test. In rural districts, 
only 21% of females and 18% of males were tested and received HIV results.12   The disconnect between 
knowledge of HIV-1 testing sites and the uptake of testing, especially in rural areas, is likely due to 
several factors, among them the method of VCT delivery.13-17

 

 
Methods: After obtaining the approval of chairpersons from both districts and local villages, and holding 
town meetings regarding this study in order to mobilize the study population, 405 subjects were identified 
and recruited in their homes to be interviewed, generating a database characterizing local VCT uptake and 
local demographics, sexual behavior, attitudes/perceptions, and knowledge base regarding HIV/AIDS.  
The purpose and methods of the study were described by the investigators, along with any risk or benefit 
to the participants, before each subject was asked to give verbal consent.  Interviewees were matched with 
an interviewer and translator of the same gender. Interviews were performed using a survey translated  and 
back-translated before data collection began. 
 
Results: Awaiting further analysis. Descriptive statistics: of the 405 subjects interviewed, 194 (47.9%) 
were men and 211 (52.1%) were women. Median age was 35[18, 81]. Median number of spouses was 
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1[0,8]. Median number of children was 5[0,22]. Median number of sex partners ever was 3[0,112]. 
Desired number of annual HIV tests was 3[0,36]. For individuals already tested for HIV, the median 
distance traveled to the testing center during last test was 4.5km[0,400].  Median cost of transport to and 
from testing center was 1500 Ugandan shillings(UGX) [0,20], or $0.75[0,$10]. Median total cost of 
testing and transport to and from testing center was 2000UGX[0,23], or $1[0, $11.50]. Median total wait 
for testing service was 3h[0,>24]. 
 
Conclusion: Awaiting further analysis. 
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