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Children’s National  

• If your research was done at Children’s 
National you must use their templates 
when preparing your poster. 

• Templates are available on Children’s 
intranet or through Children’s PR and 
Marketing. 
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Size, PowerPoint 2010 

• Open PowerPoint 2010 
• Go to File 
• New 
• Double Click Blank Presentation 
• Go to Design 
• Page Set-up 
• Custom 
• Make poster 100% of final size if it is 36x48 or less 
• Make poster ½ of final size if larger than 36x48 

 







Color 

• Visually pleasing 
• Subjective 

• Avoid red or green 
• Create contrast 

 



Background Color Selection 

• What you see on your monitor does not 
always print the same color 

• Blue tends to print purple 
• GW colors are based on a Pantone color 

palette 



GW Colors 

                      Red             Green          Blue 
Blue                 0              64            101 
Buff            255              238             187             
Gold               200              177             139 
Yellow             255              200              46 
Accent Blue      0                150             214                 



To Adjust Colors  

• Right Click on Background 
• Format Background 
• Color Drop Down Menu 
• More Colors 
• Custom 









 Font 
• Choose a standard font, such as Arial 

– Select something that is easy to read   

• Use Title Case For Your Title 
• Title font should be approximately 96 pt. 
• Author’s text ½ the size of title text 
• Section headers can be same size as authors 
• Body text approximately 2/3 the size of text of 

section headers  
• It should look proportional on your screen 

 



Conclusions 48 pt 

Professional Poster Presentations (96 pt.) 
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Content 

• Title 
• Introduction 

• Abstract 
• Materials and Methods 

• Results 
• Discussion 

• Acknowledgments 
 

 
 
 



Content, cont’d 

• Communicate your research 
• Generate conversation 
• Abstract and conclusions draw people in  
• Avoid too much text, too little text 
• Proof 



Graphs, Charts, Photographs 

• Pictures are still worth 1000 words 
• Images should be 300 dpi TIF’s or JPEG’s 
• Don’t take images from the web! 
 







Logos 

• Use the proper GW logo and make sure it is 
properly displayed. 

• Download logos from the GW Creative 
Services web site: 
http://creativeservices.gwu.edu/institutional-logos  

• Select the EPS file 
• Be sure to use the University logos, not old 

Medical Center logos  
• Use the proper name for this institution: 
   The George Washington University   
 

http://creativeservices.gwu.edu/institutional-logos




Proper Use of Logos 

Improper Use of Logos 



Sizing Logos 

• Hold down control key 
• Grab logo from corner  



Improper Sizing of Logos 



 
 

Let’s look at some examples. 
What do you think? 





Medical Student Exchange Program in Khon Kaen, Thailand
Kathleen Bren, B.S.; Faculty Advisor: Charles Macri, MD, FACOG, FACMG, FACS

The George Washington University School of Medicine and Health Sciences

Objectives
1)Establish affiliate site for GW students at KKU
2)Participate in clinical rotations in the departments of
Orthopedic Surgery and OB/Gyn
3)Gain cultural awareness and skills that will help me care for
patients in the U.S
4)In conjunction with my POM scholarly project, establish a
“crash course” in technical skills, basic pharmacology and
cultural sensitivity for first year students travelling abroad

Summary
As part of the Global Health Track program, I traveled to Khon
Kaen City in Thailand to participate in an eight-week medical
student exchange program at Khon Kaen University. The
hospital affiliated with KKU is government funded, and the
largest in the region, serving millions of patients annually.
KKU Medical School is establishing itself as a national
education powerhouse, and recently took a spot on the top 50
Medical Schools in Asia list. I participated in two 4-week long
clinical rotations, one in Orthopedic Surgery and one in
Obstetrics and Gynecology. I was able to shadow students,
residents and attending physicians on different days to gain a
comprehensive view of healthcare and medical education in a
country completely different from my own. Khon Kaen City is
located in North East Thailand, and is the capital of Khon Kaen
Province. Few people speak conversational English, street
signs are sparse and the average temperature during my stay
was 95°F. I lived in student housing near the 2,000-acre
university with a fellow student from GW. In addition to
exploring the local province on a weekly basis, I was able to
experience the diverse Thai culture by travelling to Chiang
Mai, Bangkok and several southern islands.

Thai Culture
Thai people pride themselves on welcoming others to their
culture and made great efforts to make me feel at home. They
are kind, modest and family-oriented. Gathering for meals is at
the heart of the culture, and the Thai people take tremendous
pride in their extremely diverse and delicious selection on food.
Exploring the street food and markets was an integral part of my
experience and has given me great appreciation for the value of
fresh ingredients and non-processed foods. Most Thai people
are Buddhist and attend temple on a regular basis. Buddhism
embodies becoming at peace with oneself and always
contributing to society in a positive way. My experience gave
me a great respect for the spirituality and moral standards of
Buddhism and Thai culture.

Patient Perspective
During a snorkeling trip in Phuket, I fell on a sea urchin, lodging 30+
spines into my left hand. Two weeks later, I had a delayed
hypersensitivity reaction leading to extreme swelling and loss of
function in three of my fingers. Such a situation would have been
met by immediate attention in the US. In Thailand, it took two days
before plastic surgeons removed the spines. No sedatives were
offered, no consent forms signed, and no explanations given. Despite
how terrified I was, I look back with a much greater appreciation for
what it feels like to be a patient, and how important it is for
physicians to communicate effectively.

Clinical Rotations
My first clinical rotation was in the Orthopedic Department where the
majority of my time was spent observing surgeries. The occasional
hip and knee replacements were far outnumbered by the number of
motor vehicle accidents causing fractures that required surgical
repair. My second rotation was in the OB/Gyn department where I
found stark differences between American and Thai medical
practices. In the labor and delivery unit at KKU hospital, women
remain in a communal room until fully dilated, male family members
are generally not present for the birthing process and pain medication
is rarely used. Routine gynecological care is not encouraged in
traditional Thai culture and as a result women commonly present for
care with advanced ovarian, uterine or cervical cancer. The
experience illustrated the importance of primary care and routine
screening to decrease the global burden of preventable diseases.

Left: Military security at the King’s Palace 
Middle: Visiting NongWang Temple 
Top Right: Food market in Khon Kaen
Bottom Right: Elephant camp in Chiang Mai

Top Left: KKU Hospital
Top Right: Operating room attire
Far Left: Anatomy lesson during hysterectomy
Left: Learning to cast a fracture
Right: Staff restroom in KKU Hospital
Middle Right: Getting surgery on my hand
Far Right: Sea urchin injury

Left: uterine fibroids
Middle: Women’s Health 
exam room
Right: PA view scoliosis 
patient



Introduction 
Increased secretion of glucagon contributes 
significantly to hyperglycemia in diabetes. 
Glucagon signaling is mediated by the GR, a 
member of the G protein-coupled receptor family. 
GRs are desensitized and internalized upon 
glucagon binding, but the mechanisms of these 
processes are largely unknown. Second messenger-
activated protein kinases PKC and PKA mediate 
desensitization of numerous GPCRs, including 
receptors within the GR family.  The GR carboxyl-
terminal region and the second intracellular loop 
contain several PKA and PKC consensus sites. 
Hypothesis: GR internalization can be induced or 
enhanced by PKA and/or PKC. In this study, we 
monitored GR internalization in response to 
glucagon, PKC and PKA using confocal 
microscopy and binding assays in transfected 
HEK293 cells.  
 

Abstract 
Background: Previously, we have reported 
that certain bile acids stimulated glucagon 
receptor (GR) downregulation. The aim of the 
present study was to investigate the 
mechanism of GR internalization. Methods: 
Rat GR cDNA was fused to GFP and 
internalization was monitored by confocal 
microscopy in transfected HEK293 cells and 
by 125I-glucagon binding. Results: Glucagon 
(100 nM) and PMA (200 nM) induced a time-
dependent GR internalization to a maximum 
of 40-50% as early as 20 minutes, at least 
partially, through a β-arrestin-independent, 
but clathrin-mediated mechanism. This was 
paralleled by colocalization of the GR with 
early endosomes detectable as early as 10 
minutes after stimulation. The PMA-induced 
GR internalization was significantly 
suppressed by both PKC inhibitors Gö6976 
and calphostin C. Under these conditions, 10 
μM of either forskolin or H89 had no 
modulatory role on GR internalization. 
Conclusion: PKC, but not PKA stimulates GR 
internalization, at least in part, through  β-
arrestin-independent, but clathrin-mediated 
endocytosis. Therefore, PKC-mediated 
internalization could play a major role in bile 
acid-induced GR downregulation.   
  
Program number: 505.11 

Methods 
GR cDNA fused to GFP was transfected into 
HEK293 cells using Lipofectamine 2000. 
Confocal microscopy was used to observe 
colocalization of GR with early endosomes. A 
HEK293-GR stable cell line was used in 
binding experiments with 125I-glucagon. To 
verify the involvement of PKC and PKA in GR 
internalization, the cells were pretreated with 
either PKC inhibitors Gö6976 (10 μM), 
calphostin C (50 nM) and bisindolylmaleimide 
I (4 μM), the PKA inhibitor H89 (10 μM) or 
with PKC agonists PMA (200 nM) or PDBu (1 
μM), and PKA activator forskolin (10 μM) for 
30 minutes, followed by incubation with 125I-
glucagon for 2 hours. Surface-bound glucagon 
was removed by treatment with glycine buffer 
(pH  3). The extent of GR internalization was 
calculated as the ratio between radioactivity 
measured in the intracellular and in the 
extracellular fraction. Cells were pretreated 
with inhibitors of clathrin-mediated 
endocytosis to verify whether GR 
internalization is clathrin-dependent. To 
examine the requirement for β-arrestin1 in GR 
internalization, β-arrestin1 was either 
overexpressed or inhibited with the dominant 
negative form V53D. 
 

PKC, but not PKA stimulates clathrin-mediated glucagon receptor (GR) 
internalization  

Lada Krilov, Marianne David, Thomas Lee and Bernard Bouscarel  
Department of Biochemistry and Molecular Biology, The George Washington University, Washington, DC 

Fig. 1. Experimental design. The dashed arrows 
represent the pathways studied. 

 
 
 
 
 
 
 
 
 

 
  

Results 

A B 

C D 

Fig. 3 Clathrin-dependent GR internalization. 
HEK293-GR cells were incubated in acidic medium 
(pH 5), hypertonic medium (0.45 M sucrose) or 
pretreated with phenylarsine oxide (PAO) for 30 
minutes in the absence (A) or presence (B) of PMA. 
GR internalization was measured by 125I-glucagon 
binding assay.  

  

Fig.2  GR internalization. HEK293 cells were 
transfected with the GR-GFP plasmid (green) 
and incubated in plain medium (A), 100 nM 
glucagon (B), 10 μM forskolin (C) or 200 nM 
PMA (D) for 30 minutes. The cells were then 
fixed, permeabilized, labeled with anti-early 
endosomal antigen antibody (red) and observed 
with a laser-scanning confocal microscope (60x).  

Fig 4. GR 
internalization is 
enhanced by PKC 
activation.  (A) HEK293-
GR cells were incubated 
with or without the PKC 
inhibitors, followed by 
treatment with PMA for 
15’. (B) HEK293-GR 
were pretreated with 
bisindolylmaleimide I 
(Bis I) for 30 minutes 
followed by  incubation 
with PMA, PDBu or 4α-
phorbol for 15 minutes.  

 

Conclusion 
PKC, but not PKA induces a clathrin-mediated GR                      
internalization and accumulation of the GR in early 
endosomes 

 

Fig. 5 GR internalization is PKA-
independent. HEK293-GR cells were 
pretreated with or without H89 and incubated 
in the absence (control) or presence of 
glucagon (1 μM) and PMA (1μM) for 30 
minutes. 

Fig. 6 Dependence on β-arrestin1. HEK293-
GR cells were transfected with β-arrestin1 
wild-type or dominant negative form V53D 
and treated with glucagon for 30 minutes. 

A
a
A 

A B 
 
 A B 

A 

B 



Computational Fluid Dynamics 
(CFD)  

Powerful technique originally 
developed for simulating air and 
water flow associated with aircrafts 
and ships which  is now finding 
extensive use in the biomedical 
arena. 

Technique allows for simulation of 
fluid (blood, air, water etc) flow in 
the human body and complements 
in-vivo and in-vitro studies.  

 CFD has applications in: 
 Cardiology 
 Otolaryngology 
 Phonation 
 Respiration 
 Ocular Hydrodynamics 
 Urology 
 Cerebrospinal Fluid Flow 
 Biomechanics 
 Biomedical Devices & Instruments 
 Surgery Planning and 
Prediction 
 

Supercomputer used  
for flow simulations  

CT Scan 

Simulation of Airflow in 
the Vocal Tract 

Simulation of  
Laryngeal Airflow 

Biophysics of  Phonation 

Biomechanics: Simulation of  
Water Flow Past a swimmer 

3D Model of  
Laryngeal Airway 

streamlines 

Thyroplasty Implant 

Thyroplasty  
Window 

Unilateral Vocal Fold  
Medialization 

Resulting voice quality highly sensitive to    
implant location, size and shape 
Up to 24% revision rate for this surgery 

 
 
 
 
 
 
 
 
 
 
 
 
 

Proposed Simulation Based 
Surgery Planning Tool for 

Thyroplasty 

CT Scan 

Patient  
Specific  
Model of  

the  
Larynx 

Simulate glottal flow and vocal 
fold vibrations with various 
implant shapes and locations. 
Assess effect of implant 
configuration on voice quality. 

Recommend optimal implant size, 
shape & location 

to surgeon 

Cardiology: Mitral Valve Regurgitation 

The Problem  
Severe mitral valve regurgitation can weaken the hear and lead to heart failure. 
Fraction of blood volume regurgitated is used as an indicator for surgical intervention. 
Difficult to estimate the regurgitated blood flow volume based on current imaging modalities 
(Echo Cardiography, MRI etc). 

The Solution 
Develop a patient specific 3D computer model of the left atrium, left 
ventricle and mitral valve. 
Incorporate into the model, observed mitral valve deflection & 
motion. 
Simulate blood flow through computer model using CFD and 
compute the fraction of blood volume regurgitated.   

mittal@gwu.edu 
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Experimental Study of Surface Dynamics of a Liquid Jet
Matthieu A. Andre, Philippe M. Bardet

Mechanical & Aerospace Engineering Department
The George Washington University, Washington, DC 20052

Contact: matandre@gwu.edu

Introduction TITLE Results - Instability Growth Mechanism Work In Progress
An interface between a liquid and a gas can

exhibit various intricate shapes such as:

Results - Air Entrainment Mechanisms

Conclusion

2D spanwise disturbances are visible on the surface
of the jet. These are very small: (scale 1:1),
thus high magnification optics are required.

This has very important consequences on:
• Spray/Atomization

 Fuel injection
 Water jet breakup

• Aeration/Gas entrainment
 Oxygen for aquatic life
 Atmospheric CO2 absorption by oceans

• Heat and mass transfer
 Heat exchanger
 Mixing process

Experiment and Instrumentation
This research focusses on instabilities arising when
the flow exits a wall. A 0.8” thick water jet flows
from a contoured nozzle onto a transparent
channel at velocities of 0 to 33 ft/s. A pulsed laser
illuminates a cross section of the flow and two
high speed cameras are simultaneously imaging
the surface profile and the flow beneath it.

Machining of the nozzle out of aluminum. Jet exiting the nozzle, laser sheet is visible.

Planar Laser Induced Fluorescence (PLIF) shows the surface profile.
A Matlab® code automatically detects the interface location.

Temporal growth rate of the waves
showed on the left.

Particle Image Velocimetry (PIV) reveals the 2D velocity field below the surface.
Surface profile from PLIF has been used to mask the image above the interface.

The shear layer rolls up and
forms a series of vortexes
which deforms the surface.

- The first part is
characterized by a quick
growth (waves B and C).

- The second part is defined
by a constant growth rate
(waves D and E). The waves
and the vortexes are then
coupled. This can sustain the
waves for a long period.

Time series of streamline plots
showing the deformation of the
surface by the vortexes.

For higher velocities, the waves collide. A counter-
rotating vortex pair is injected in the flow from the
closing troughs:

waves vortex pairs

PLIF view with fluorescent dye in the surface layer.

The closing troughs can entrap an air bubble:
troughs

PLIF view showing a ligament of air about to breakup and releasing a bubble in the flow.

PIV view showing the vortex pairs (the red and blue blobs).

Raw image corresponding to the PIV image above. Air bubbles are visible
where the vortex pairs are located.

1 mm

• Primary breakup at higher velocity (10m/s):

• 3D measurements:

• Direct mass transfer measurements:
Dissolved oxygen is visible in dark by
using a O2 sensitive fluorescent dye:

Surface dynamics from initial disturbances to
large amplitude deformations have been studied
and characterized. Injection of vortex pairs has
been observed for the first time. A new air
entrapment mechanism in the trough of waves is
also reported. The experiment offers the
possibility to investigate primary breakup and
other turbulent air entrainment mechanisms.
Measurements of interphase gas transfer will be
implemented in the near future. These results will
help developing empirical correlations and
validate high fidelity multiphase flow numerical
simulations.

The bubbles are convected by the vortex pairs:

2.46 m/s

Flow

2.36 m/s

An experimental approach is necessary to
investigate such complex flows.





Utilization of Physical Therapy Services in Hospice and 
Palliative Care Settings

Costello E, DeLeo A, Bartges P, Berman B
School of Medicine & Health Sciences, Program in Physical Therapy 

The George Washington University, Washington, D.C. 

BACKGROUND and PURPOSE

Participants 

• Members of The National Hospice and Palliative Care 
Organization (NHPCO) were identified as a potential subjects 
because NHPCO is a nationally recognized organization whose 
administrators would have access to relevant data. See Table 1 
for detailed demographic information regarding survey 
respondents.

• One hundred and sixteen agencies responded to the survey (5.8% 
return rate).

DISCUSSION AND CONCLUSIONS

Interprofessional care teams are advocated for patients who are 
receiving palliative or hospice care.  Physical therapists are 
uniquely qualified to provide consultative services and 
interventions that encourage a better quality of life for patients in 
these settings.  Physical therapists can provide pain 
management and relief, positioning to prevent pressure sores, 
endurance training and gait training to improve functional mobility 
and safety, home modifications and equipment 
recommendations, in addition to family and patient education 
(Ries, 2007; Jolliffe & Bury, 2002). 

Despite this holistic view of patient care, evidence to suggest the 
benefits of physical therapy and expressed need, the literature is 
unclear if physical therapists are routinely providing services in 
these settings. 

Therefore, the purpose of this study is to describe via a national 
survey, the utilization of physical therapy services for patients 
who are receiving palliative or hospice care, and to identify 
barriers, if any, to provision of these services.

Methods 

• In order to identify national trends regarding utilization of PT 
services and potential  barriers to provision of care in hospice 
and palliative care settings, a comprehensive literature review 
was conducted. 

• Based on the review findings, an online survey was developed by 
2 physical therapy faculty and 2 student physical therapists 
targeting administrators of hospice and palliative care programs.

• An iterative review process was used with content experts to 
ensure face validity of the survey questions.

• The resultant tool was a 23 item survey which was emailed to 
approximately 2000 members of The National Hospice and 
Palliative Care Organization (NHPCO) listserv. Questions 
included demographic information about the program and clients 
served, in addition to utilization of PT services in the calendar 
year 2011. 

• A reminder email was also sent two weeks later in order to 
increase return rate.

Type of Program Hospice
Hospice & Palliative Care 

96.6%
25.9%

Agency Type Free Standing
Hospital Based
Home Health Based

59.5%
25.9%
14.7%

Ownership Independent
Integrated Healthcare system

60.9%
35.7%

Geographic Area Mixed Urban & Rural
Primarily Rural
Primarily Urban

51.7%
34.5%
13.8%

Average Years 
Operating

All Respondents 22.2 (SD=10.8)

Median Daily 
Census

All Respondents 60 days

Median Patient 
Length of Stay

All Respondents 51 days

Setting Care 
Provided

Home or Private Residence 61.9%

Nursing Facility 19.3%

Residential Care Setting 6.2%

Hospital Inpatient Facility 5.5%

Freestanding Hospice Inpatient 
Facility

3.9%

Hospice Unit 2.3%

Table  1. Hospice and Palliative Care Program  Respondent 
Characteristics

Data Analysis

•Descriptive statistics were used to analyze program and patient 
demographics.  
•The median is reported for daily census and length of stay since 
standard deviations were large and could potentially skew the 
results.
•Additional comments were analyzed using qualitative methods.                                                                                

RESULTS

• The majority of respondents were hospice programs or combined hospice 
and palliative care programs. Approximately half were located in a mixed 
urban/rural setting, providing service in multiple venues, were Medicare 
certified and independently owned. 

• Almost all (97.8%)  programs provided PT services to their clients with 
73.6% providing PT services for more than 10 years.

• 35% of programs  employed their own PTs, while 68% use contract 
services. 

• Only half of the programs reported more than 10 patients received PT 
services in the 2011 calendar year. See Table 2.

• A nurse identified the  need for PT services most frequently, followed by a 
family member, the primary care provider and the client themself. 

• Most common patient diagnoses seen by PTs included cancer, heart 
disease, generalized debility, followed by dementia and lung disease. 

• Impaired mobility and safety concerns most frequently prompted a PT 
referral, followed by decreased balance and weakness.

• The majority of patients (89.2%) receiving PT, received less than 5 visits. 

• The most common barrier to providing PT services was insufficient 
payment to cover the cost (44%). 

• Twenty-seven percent of respondents reported that PT services were not 
appropriate for the population and 24%  stated that PTs were unavailable 
to provide need services. 

• Other barriers included lack of knowledge regarding benefits of PT or 
referrals too late in the care process.

• This is the first national survey describing utilization of PT 
services in hospice and palliative care settings.  Although 
generalizability is limited due to the low response rate, it appears 
that agencies have the ability to provide PT services, however 
the number of clients receiving PT still remains low.  

• Reasons may include reimbursement issues related to flat rate 
fees for bundled services, lack of knowledge regarding  the  
benefits of PT services by other health care providers, late 
referrals in the care process, and limited human resources to 
provide PT services. 

Survey Question % of Respondents 
(actual number of responses 

varied per question)

Average Age: Percentage of 
Clients Served 

<18 years
18-64 years
65-84 years
> 85

3.1%
19.8%
49.0%
28.3%

Primary Diagnosis  for 
Clients Receiving PT (top 7)

Cancer
Heart Disease
Debility
Dementia
Lung Disease
Stoke/Coma
Liver Disease
Kidney Disease

68.7%
62.5%
62.5%
57.8%
50.0%
48.4%
20.3%
18.7%

Number of Clients  who 
Received PT Services per 
Program 

0
1-2
3-4
5-6
7-8
9-10
> 10

7.5%
10.6%
6.0%
9.0%
6.0%
9.0%
50.0%

Identifies Need for PT 
Services 

Nurse
Caregiver
Primary Care Provider
Patient
Social Worker

93.1%
48.6%
44.4%
33.3%
18.1%

Condition that prompts PT 
Referral

Impaired mobility
Safety concerns
Weakness
Decreased balance
Caregiver request
Symptom management
Impaired function
Prevention (skin care, 
ROM)

84.7%
81.9%
51.4%
51.4%
47.2%
40.3%
37.5%
19.4%

How many PT visits did 
clients receive?

Evaluation only
Evaluation and 1 visit
Evaluation and 2-4 visits
Evaluation and 5-9 visits
> 10 visits

9.2%
23.1%
56.9%
9.2%
1.5%

How are PT services paid 
for?

Medicare hospice benefit
Medicaid hospice benefit
Managed care or private 
insurance
Uncompensated (charity 
care)
Self-pay

95.7%
47.1%
40.0%

31.4%

8.6%

RECOMMENDATIONS
Additional studies are required  in order to generalize the findings. 
Exploration of the attitudes and knowledge of other health care 
professionals regarding the role of the physical therapist in hospice and 
palliative care settings may clarify the low utilization rate of PT services.

Table 2.



Poster produced by Faculty & Curriculum Support (FACS), Georgetown University Medical Center

Email from the wife of our patient

“Last night was tough, but I’m happy to report that my husband 
had eight hours of ease with the new guided practice you gave him.  It’s 
so meaningful to have some time where we can be together, quiet, and 
at ease like we usually are.  I am grateful for that. I don’t know what the 
days have in store for us, but I appreciate what you and your team are 
doing to take care of him, and of us.”

On Again, Off Again: Noninvasive Positive Pressure Ventilation 
In Advanced Lung And Heart Disease

Dsouza, A; Anderson, KGC;  Bakhtiani, R; Marsh, N; Cobbs, E; Blackstone, K 

Objectives

Department of Geriatrics and Palliative Care, The George Washington University Hospital and Washington DC VA Medical Center

Background

Case

• Identify person- and family-centered goals of care for a critically ill ICU patient with advanced 
lung and heart failure, anxiety, and post-traumatic stress disorder (PTSD)

• Outline potential benefits and harms of noninvasive positive pressure ventilation (NPPV)

• Describe guided practices as a modality to address anxiety and PTSD symptoms related to 
dyspnea and use of NPPV

• Discuss a process to match goals of care with effective use of NPPV and other palliative 
treatments in advanced illness

• NPPV is commonly offered in hospitals 
for respiratory failure due to advanced 
lung and heart disease, even when 
palliation is goal

• The potential benefits and harms of 
NPPV may not be well understood by 
health care providers, patients, and 
families.

• This case illustrates the importance of 
matching person-centered goals with 
effective high and low tech treatments 
in respiratory failure. 

A 78 year old man was admitted to ICU with respiratory distress due to end-stage COPD and CHF.  

His past medical history included chronic obstructive pulmonary disease (COPD), ischemic heart 
disease and systolic failure (EF of 25%), pulmonary hypertension, pulmonary emboli, and anxiety. 

Hospital Course:  He was treated with NPPV.  He became anxious and agitated, broke multiple 
masks, and was physically and chemically restrained.  Palliative care team was consulted.  He 

reported feeling “tired of being in hospital” but still “wanting to fight.”  Assessment revealed a history 

of untreated PTSD which was triggered by the mask, and added a layer of complexity in effectively 
managing this patient.  Patient-centered preferences were elicited.  He wanted to continue NPPV 

with fewer sedating medications.

Intervention:   He listened to a recorded guided practice while on NPPV.  This first practice targeted 

body relaxation and visualization to his favorite vacation spot.  He tolerated NPPV for 3 hours before 

re-experiencing anxiety.  His second guided practice included Buddhist loving kindness meditation.  
He accepted NPPV for another 8 hours, and both he and family were pleased to have “some 

peaceful time together.” 

He chose to stop NPPV after 3 days, stating that “the time has come.”  We provided comfort-oriented 

care, including opiates and oxygen, and he died peacefully in a non-ICU setting with his family 

present.

Conclusions

• Using NPPV in end-stage disease requires patients 
well-informed preferences, shared understanding of 
goals of treatment, and a plan for success and failure.

• Person-centered care responds to dynamic 
preferences and leads to an increase in patient and 
family satisfaction.

Discussion

Guided Practices: Why this Patient?
• NPPV exacerbated PTSD with hyper-arousal, anxiety, and claustrophobia

• Patient and family preferred non-pharmacological approaches to enhance his ability to 
tolerate the mask and avoid sedating medications

Person-Centered Care
• We prioritized dialogue about complex decisions and adjusted treatments as both 

preferences and disease process changed

• We used complimentary modalities which decreased distress of patient and family

• The patient and family were satisfied and shared peaceful time together

Considerations for use of NPPV in end-stage disease
• Identify the goals for treatment and discuss the potential for both benefit and 

discomfort

• Prepare patient, family, and interdisciplinary team for a dynamic course where patient 
preferences change

• Consider time-limited trials with predetermined endpoints

Overview of Evidence for NPPV 2

Approach Life Support
Life Support
With Limits

(DNI)

Comfort 
Measures

Only

Acute Exacerbation of 
COPD RCTs and Meta-A Observational No data supporting 

use

Acute Respiratory Failure 
with Cardiogenic Pulmonary 

Edema
RCTs and Meta-A Observational No data supporting 

use

Three Categories of Goals for NPPV 2

Life Support
Life Support
With Limits

(DNI)

Comfort 
Measures

Only

Goal of NPPV To restore health To restore health To maximize comfort 

Endpoint for NPPV Adequately breathing
without NPPV

Adequately breathing
without NPPV

Discomfort with 
NPPV

Response to failure Intubation
Change to comfort

measures only and palliate 
symptoms without NPPV

Palliate symptoms 
without NPPV

NPPV in advanced 
heart and lung disease

Desired effects
Improve dyspnea and work of breathing
Maintain wakefulness
Prolong life and/or slow decline

Adverse effects
Anxiety and discomfort
Inability to communicate with mask
Risk of aspiration and uncontrolled secretions

Guided Practices

Program of directed thoughts and suggestions 
that guide one toward relaxation or more 
focused states

Relies on the connection of the mind and body 
and activates the “relaxation response”

A safe practice useful for decreasing stress, 
blood pressure, pain, anxiety and in anticipation 
for stressful events

Use of NPPV for do-not-resuscitate and comfort 
measures only patients at end-of-life1

1. Sinuff T, Cook DJ, Keenan SP, et al. Noninvasive ventilation for acute respiratory failure near the end of life. Crit Care Med 2008; 36:789–794

2. Curtis et al. Noninvasive positive pressure ventilation in critical and palliative care settings: understanding the goals of therapy. Crit Care Med. 2007 Mar;35(3):932-9

3. Picture from http://khongthe.com/wallpapers/nature/sunset-on-the-lake-217567.jpg on 8 Mar 2013

4. NPPV Face masks: Respironics, Fisher & Paykel, and FitLife brands shown

Types of NPPV Masks





Abstract

A team of investigators at GW has been collaborating on a study 
sponsored by the Medical Faculty Associates, to determine 
medication responsiveness of people with Autism Spectrum 
Disorders (ASDs). Results derived from parent and clinician surveys 
distributed in this study are inconclusive, as the range of 
medications prescribed to the participants with ASD (n=170) is 
proving to be vast and varied. However, a sub-group of the study 
participants (n=57) also completed an art therapy measure, the Face 
Stimulus Assessment (FSA; Betts, 2003).

Use of the FSA is supported by the 
idea that by gaining a deeper 
understanding of artwork in the 
context of diagnostic evaluation, 
clinicians can better identify 
problems that may not be 
identifiable through other 

evaluative methods. The standardized format of the FSA and its 
corresponding objective scoring system enables examination of the 
graphic features identified in participant drawings, which may 
correspond to diagnostic criteria for ASDs. 

The graphic features of 57 participant FSA drawings were scored by 
three raters on the following nine scales: Prominence of Color, Color 
Fit, Implied Energy, Logic, Realism, Developmental Level, Details of 
Objects and Environment, Line Quality, and Perseveration. 
Preliminary results suggest possible relationships between particular 
scales and diagnostic criteria for ASDs (Table 1), but further research 
is needed. Significant inter-rater reliability results further validate the 
scales.

Methods

Participants were recruited from the IAN (Interactive Autism Network), and were 
selected non-randomly, using a convenience method. There were no limits on age, 
gender or ethnicity. Materials (crayons and the two drawing templates) were mailed to 
participants, along with instructions which included the directive: “use the crayons with 
the two pieces of paper.” 

The second FSA drawings were scored using the nine graphic features scales in the FSA 
Rating Manual, and inter-rater reliability was computed.

Table 1 shows how the FSA rating scales line up with diagnostic criteria for Autistic 
Disorder. However, more research is needed to determine whether or to what extent 
the FSA scales might actually correlate with specific autism criteria. Such research 
would involve confirmation of an individual’s diagnostic criteria through a valid and 
reliable source, such as the Autism Diagnostic Observation Schedule (ADOS; Lord et al., 
1999), and the Autism Diagnostic Interview-Revised (ADI-R; Rutter et al., 2003). 

Gabriela Schmulevich, BHA*; Donna Betts, PhD, ATR-BC*; Valerie Hu, PhD; Brian Kelly; & Jaehwa Choi, PhD

*Art Therapy; Biochemistry & Molecular Medicine; Educational Leadership
The George Washington University, Washington, DC

Results: Inter-Rater Reliability 

Based on the aggregated responses with three correlational 
measures (Pearson’s r, Ordina-Tau, Ordinal-Rho), the overall inter-
rater reliabilities are high (>.7), and all significant at alpha level .01.

HeadingTable 1: Graphic Equivalents of DSM Diagnostic Criteria for Autistic Disorder

Diagnostic Criteria for Autism Reflected in Graphic Features of Artwork

Hypotheses

- The FSA is a valid measure of ASD diagnostic criteria.
- The graphic features scores on the FSA drawings will correspond to 
diagnostic criteria for ASDs .

9-y-o Caucasian boy in 3rd grade, Childhood Disintegrating Disorder, 
changed to PDD-NOS at age 4.5. Risperidone and Tenex for 
aggression; Depakote for “focus.” Symptoms suggested in 
drawings: high score on Scale 3, Energy, and low score on Scale 6, 
Dev’t Level, reflects preference for stereotyped and restricted 
patterns; use of patterns over facial features may reflect lack of social 
or emotional reciprocity (low score on Scale 5, Realism).

DSM IV-TR Diagnostic 
Categories for 299.00 
Autistic Disorder

DSM IV-TR Diagnostic Criteria for 299.00 
Autistic Disorder

Observations in the Art 
Therapy Literature (Martin, 2009; 
see Appendix A)

FSA Rating Scales 
Implicated (more research 
needed to substantiate)

Impairment in social 
interactions

a. marked impairment in the use of multiple 
nonverbal behaviors such as eye-to-eye 
gaze, facial expression, body postures, and 
gestures to regulate social interaction

b. failure to develop peer relationships 
appropriate to developmental level

c. a lack of spontaneous seeking to share 
enjoyment, interests, or achievements with 
other people (e.g., by a lack of showing, 
bringing, or pointing out objects of 
interest)

d. lack of social or emotional reciprocity

Atypical artistic development 
Schema stalemate

#2 Color Fit

#5 Realism

#6 Developmental Level

#7 Details of Objects and 
Environment

Impairment in 
communication

a. delay in, or total lack of, the development of 
spoken language (not accompanied by an 
attempt to compensate through alternative 
modes of communication such as gesture 
or mime)

b. in individuals with adequate speech, 
marked impairment in the ability to initiate 
or sustain a conversation with others

c. stereotyped and repetitive use of language 
or idiosyncratic language

d. lack of varied, spontaneous make-believe 
play or social imitative play appropriate to 
developmental level

Atypical artistic development
Difficulty with imaginative (non-
veridical) representations

#2 Color Fit

#5 Realism

#6 Developmental Level

#7 Details of Objects and 
Environment

Restricted repetitive and 
stereotyped patterns of 
behavior, interests, and 
activities 

a. encompassing preoccupation with one or 
more stereotyped and restricted patterns of 
interest that is abnormal either in intensity 
or focus

b. apparently inflexible adherence to specific, 
nonfunctional routines or rituals

c. stereotyped and repetitive motor manners 
(e.g., hand or finger flapping or twisting, or 
complex whole-body movements)

d. persistent preoccupation with parts of 
objects

Color sequencing

Tactile defensiveness 

High detail

Cramming; Impulsive 
correction/completion; 
cataloging; graphic 
perseveration; motor 
perseveration; schema stalemate

#1 Prominence of Color

#3 Implied Energy 

#4 Logic

#7 Details of Objects and 
Environment

#8 Line Quality

#9 Perseveration 

Mental Retardation Profound: IQ below 20
Severe: 20-34
Moderate: 35-49
Mild: 50-69
Borderline intellectual functioning: 70-84

Atypical artistic development

Impulsive correction/completion 

#5 Realism

#6 Developmental Level

20-y-o Caucasian man with Autism. Symptoms suggested in drawings: 
anxiety; ADHD, expressed by lack of investment in drawing (low scores on 
Scales 1 (Prominence of Color), 3 (Energy), 7 (Details).
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