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Background 

 Large gap between what is recommended  for 
primary care of children and what actually occurs 

 Larger gaps related to care of chronic conditions 
between visits to primary care settings 

 A pressing need to be more patient-centered: 
 

– Respond to individuals 
– Engage patients outside clinical settings 
– Providing access to personal medical information 
– Empower patients to be active participants 



Study Objectives 

Determine whether a parent-centered 
interactive voice response (IVR) system, 
used at home and integrated with an 
EHR, can improve: 

–  Child health supervision 
 

–  Medication safety 
 

–  Parental activation 



The Personal Health 
Partner (PHP) 

 Fully automated “conversational” system 
(synthetic voice and speech recognition) 
 

 Uses internet-based voice-XML protocols 
 

 Parents call 3-7 days before WCC visit 
 

 Age-specific modules 
 

 EHR-data available to system during call 
 

 Key functions: assessment, counseling, 
information sharing (data and alerts) 



Benefits of 
Conversational IT 

 Telephones are ubiquitous 

 Communication through spoken 
language may better support lower 
literacy families 

 Internet-based telephony is highly 
scalable  



Introducing Susan 

“Welcome to the Personal Health Partner…” 



PHP Assessment Samples 

Topic Trigger Activation Message 

Parental Smoking Caller is smoker Call local/national quit line 

Child Development Failed screening Discuss concerns with PCP, 
offer EI phone number 

Maternal Depression Positive screen (PHQ2), 
no current treatment 

Call/find parent PCP, discuss 
feelings with pediatrician 

TB Risk At risk, due for screening Remind clinician to do PPD 

Medication 
Reconciliation 

Inactive or 
undocumented med in 
EHR Med List 

NA (physician notified via EHR) 

Medication Use On prescription meds Bring medication to visit 

Dosing errors Discuss dosing with clinician 

Asthma reliever used as 
controller 

Bring medication to visit and 
discuss use with clinician 



Developing Data-driven 
Conversations - Actions 

Action Description 

Say Text with tagged elements to supports search and 
replace for customized expressions 

Ask Capture response from user from a menu, number, 
date, phone number, or free audio recording 

Decide Redirect conversation based on decision rules and 
current parameters (java-based function) 

PlayList Reviews a variable length list of  items (e.g., 
medications) via TTS or recorded speech 

GetData Get user data 

WriteData Save user data 

UpdateData Update user data 

Play Module Begin module 

End Module End module 



Programming 
Conversations 

Script Builder 
(used by technical staff) 

Script Writer 
(used by non-technical staff) 



EHR Integration 



Clinician Prompt 



Clinician Review 



Patient Entered Data 
“Accepted” 



Encounters Pre-populated 



Study Design 

 RCT (randomized at time of call) 
– Control (IVR Safety Survey)  
– PHP 

 Parents of 4 month to 11 year olds with 
“well child” visit mailed brochure codes 

 $20-$40 gift card incentive  
 Study ended March 2011 
 Data:  PHP system, post-visit parent 

interview, and provider survey 



Recruitment 



Enrollment 

Mailings 
6,910 

Did Not Make 
PHP Call 

6,243 
Mail Returned 

425 
Called-in 

667 (9.7%) 

Did Not Attend 
Appointment 
107 (16.0%) 

Attended Appointment 
560 (8.1%) 

Lost to Follow-up 
 11 (2.0%) Follow-up 

Completed 
549 (8.0%) 

Final sample: 416 
(excluding siblings 

and PHP sub-group) 



Demographics 

Parents 
Control 

(n = 163) 
PHP 

(n = 253) 
No. (%) female 147 (91.3) 232 (92.4) 
No. (%) college degree 66 (35.5) 95 (32.9) 
No. (%) employed  84 (51.9) 118 (45.9) 

Children 
Mean (sd) age - years 4.87(3.6) 4.53 (3.5) 
 No. (%) African American 121 (65.1) 196 (67.8) 



Sample Alert Rates 

Topic (some age-specific)  n 
PHP 

No. (%) 
> 2 hrs TV/day 166 66 (44.7) 

< 5 fruits/veggies/day 140 121(86.4) 

Parent smokes 243 45 (18.5) 

Positive depression screen 246 47 (19.1) 

Positive TB risk assessment 245 42 (17.5) 

Failed ASQ Communication* 149 11 (7.4) 

At least 1 extra medication in EHR 192 162 (84.4) 

Avg. call duration (min)  = 29.4 PHP vs. 17.6 Control 

*ASQ – Ages and Stages Questionnaire 



Pre-visit Activation 
Acceptance 

Topic   
No. (%) 

Agreed/Offered 

Agree to help child reduce TV time  7/66 (10.6) 

Call smoking Quit Line 11/45 (24.4) 

Bring up feelings of sadness with doctor 7/47 (14.9) 

Remind doctor to think about PPD 42/42 (100) 

Bring medications to visit 31/162 (19.1) 



Visit Content: RHCM 

Topic  n 
No. (%) 
Control n 

No. (%) 
PHP p 

TV discussed at visit 117 42 (35.9) 166 69 (41.6) ns 

     < 2 hours TV/day 116 2.2 167 2.0 0.15 

Fruits/veggies discussed 67 49 (73.1) 110 84 (76.4) ns 

     < 5 portions/day fruits/vegetables 117 108 (92.3) 167 144 (86.2) 0.18 

Smoking discussed at visit 161 72 (44.7) 248 135 (60.6) 0.06 

     Parent smokes 163 19 (11.7) 253 47 (18.6) 0.06 

     Parent smokes/smoking discussed 19 12 (63.2) 47 31 (66.0) ns 

     Parent smokes/called Quit Line 19 12 (63.2) 47 28 (59.6) ns 

Depression discussed at visit 162 38 (23.5) 251 180 (43.0) < 0.01 

     Parent is depressed 163 56 (34.4) 251 77 (30.7) ns 

TB discussed at visit 162 31 (19.4) 247 88 (35.6) < 0.01 

     Positive TB risk assessment 159 9 (5.7) 245 20 (8.7) ns 



OTC Medication Misuse  
(All Families) 

For all parents (PHP and control): 
No. (%) “Yes” 

(n=416)   
Have you ever given your child fever medicine?   400 (96)  
If yes,  
     Ever give less than the amount prescribed or written on 

the box?    50 (13) 
     Ever give more than the amount prescribed or written on 

the box?   12 (3) 

For parents with children under 4 years old: No. (%) “Yes” 
(n=203)   

Cold medicines are medicines that you can buy at the drug 
store that are used to help a child with a cold that has a 
cough. In the past year, have you ever given your child liquid 
or pill cold medicine? 45 (22) 



Visit Content:  
Medication Reconciliation 

Topic  
No. (%) 
Control 
(n=163) 

No. (%) 
PHP 

(n=253) 
p 

EHR med list correct 39 (24) 53 (21) 0.57 

At least one extra medication 117 (72) 190 (75) 0.77 

At least one missing medication 58 (35) 56 (22) 0.31 



Visit Content:  
Medication Review 

For parents of children on at least one 
prescription medication: 

No. (%) Yes 
Control 
(n=57) 

No. (%) Yes 
PHP 

(n=93) p 
Did you bring your child’s medicine to the 
visit? 5 (8.8) 21 (22.6)* 0.03 

* 9/31 (29%) for PHP parents who agreed during call to bring medication 



Asthma Medication Misuse 
Identification by PHP 

For parents of children on a daily asthma controller medication: No. (%) “Yes”  
(n=23) 

     Do you sometimes forget to give your child his/her daily 
asthma medicines? 2 (9) 

     Do you sometimes alter the dose of your child’s daily asthma 
medicines to suit his/her needs? 7 (30) 

     Do you have albuterol in your home now, for your child? 19 (83) 
     You said your child was prescribed  [controller medicine].  

     Do you use this medicine as needed for quick relief, when 
your child has asthma symptoms, such as coughing, and 
wheezing? 13 (57) 

           Do you use this medicine to prevent your child’s future 
asthma symptoms? 11 (49) 



Parent-user Satisfaction*  

No. (%) Agree 

Topic 
Control 
(n=163) 

PHP 
(n=253) p 

Thought differently about health after using PHP 59 (37.6%) 79 (32.1%) ns 

Reduced visit time 69 (43.9%) 151 (61.6%) 0.001 

Liked using PHP because it was used at home 143 (91.1%) 218 (89.0%) ns 

Liked using PHP because it used the telephone 131 (83.4%) 205 (84.0%) ns 

Would have preferred website 61 (38.9%) 105 (42.9%) ns 

Prefer to talk to a person 90 (57.3%) 124 (50.6%) ns 

System went at a good pace 133 (84.7%) 197 (80.4%) ns 

Length of call was reasonable 141 (89.8%) 181 (73.9%) 0.001 

Felt more prepared for visit 106 (67.5%) 198 (80.8%) 0.009 

Would use PHP in the future 144 (91.7%) 216 (88.2%) ns 

Would recommend PHP to others 139 (88.5%) 218 (89.0%) ns 

* Offered Agree, Neutral, Disagree 



Clinician-user Satisfaction* 

 The PHP system: Strongly 
Agree Agree Neutral Dis- 

Agree 

Is easy to use 40% 50% 10%   

Increases completeness of my documentation 50% 50%     

Reminds me to do things I might forget to do 40% 50% 10%   

Improves my efficiency during visits 30% 50% 20%   

Shortens the length of visits 10% 10% 80%   
Integrates well into my clinical work flow 40% 40% 20%   
Improves the quality of care that I deliver 40% 60%     
Identifies important problems 50% 30% 20%   
Helps with medication management 10% 30% 50% 10% 
Improves medication safety 10% 20% 60% 10% 

* n = 10, offered 5-point Likert scale - no clinicians strongly disagreed with any question 



Limitations 

 Under-powered to find differences in 
several areas 
 

 Limited to English-speaking families 
 

 Behavior-change dose relatively small 
 

 Study subjects may not be representative 



Conclusions 

 PHP was very well accepted by both 
clinicians and parents 

 An integrated IVR-EHR system has the 
potential to improve primary care in 
multiple areas 

 Successful medication reconciliation 
efforts will likely require an expanded or 
alternative approach 



Future Directions 

 Implementation as part of routine care 

 Multi-modal platform 
– IVR, smartphone, web 

 Extension to other ages and conditions 
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Communication in Health 
Care Delivery 

 Modern health care systems use multimedia: 
– to present health information 
– to assist in decision making 
– to collect self-report data 

 Healthy People 2020 goal is to use 
communication and HIT strategically: 

– to improve health outcomes and health care quality 
– to achieve health equity 

 Use of new HIT is recommended as a strategy*: 
– to improve access to health information 
– to enhance quality of communication in health care 

delivery 
*(Kreps et al., 2003) 



Communication in Health 
Care Delivery 

 Many HIT tools remain inaccessible to 
many patients, particularly those with low 
literacy skills. 

 Vulnerable populations (low literacy,  
racial/ethnic  minorities, low income): 

– greater disease burden  
– less informed about diagnosis and 

treatment 
– less satisfied with communication with 

providers 



Talking Touchscreen (TT) 

 Bilingual, multimedia, computer-based 
tool 

– For self-administration of questionnaires 
– To access patient education information 
– Meets patient usability and acceptability 

criteria  
– Relevant to Healthy People 2010-2020 

objectives 



Cancer Care Communication 
(C3) Study 

 Adult, English-speaking patients with a 
recent diagnosis (within 6 months) of 
Stage I-III breast or colorectal cancer 

– < 1 month of starting infusion chemotherapy  
– < 2 weeks of starting radiation therapy 
– sensory & cognitive ability to use computer 

 Randomized 
– booklets vs. booklets + multimedia software 

 Followed through end of treatment and 
first follow-up visit 



Characteristics of C3 
Study Participants 

Characteristics of 126 Cancer Patients n (%) 

Cancer diagnosis Breast 94 (75%) 
    (Stage I-III) Colorectal 32 (25%) 
Female 105 (83%) 
Ethnicity and race Hispanic 28 (22%) 

Non-Hispanic Black 71 (56%) 
Non-Hispanic Other 27 (22%) 

Education < H.S. 29 (23%) 
H.S., GED 42 (33%) 
> H.S. 53 (42%) 
missing 2 (2%) 

Mean Health LiTT 52 (SD: 7.9; range: 28-62) 
Mean age, years 53 (SD: 10.2; range: 26-70) 
Cancer care ctr. Safety net, large 87 (69%) 

Safety net, small 24 (19%) 
Traditional 15 (12%) 



Sample PRO item 



Sample Health LiTT item 



Satisfaction with 
Communication 

 Adapted from the Commonwealth 2006 Quality of 
Health Care Survey and FACIT-TS 

 6-item subscale  
– Does your cancer doctor explain things in a way you can 

understand? 
– Are you involved in decisions about your cancer care and 

treatment? 
– Do you have an opportunity to ask questions? 
– Do you get to say the things that are important to you? 
– Does your cancer doctor seem to understand what is 

important to you? 
– Does your cancer doctor answer your questions? 

 Mean (SD): 15.3 (3.8), range: 2-18, alpha: 0.93 
Response scale: No, not at all; Yes, but not as much as I want; Yes, almost as much as I 
want; Yes, and as much as I want 



Sample PRO item 

Adapted from Degner et al. J Nurs Meas. 1998; 6:137-153. 



Sample PRO item 

 Baseline: <1% (n=1)      11% (n=14)       47% (n=61)       29% (n=38)         8% (n=10) 



Satisfaction with Communication: 
Baseline Results 

Independent variable parameter est. 
(* p < 0.05) 

Cancer care center 
   Traditional 1.76 * 
   Small safety net 0.08 
   Large safety net --- 

CASE: seek and obtain information 0.82 * 
Talked to doctor for information 
   a lot 2.69 * 
   somewhat 1.11  
   not at all, a little bit --- 

Decision making preference 
   self (consider doctor’s opinion)   0.91 
   shared -1.80 * 
   doctor (doctor considers my opinion) --- 





Evaluation 
 Bsln. (n=57) 1 mo. (n=61) End trt (n=29) F-up (n=23) 

I found the information I wanted 
   No/not as much as I wanted --- 16%   3%   4% 
   Yes, almost as much as I wanted 39% 42% 45% 39% 
   Yes, and as much as I wanted 61% 42% 52% 57% 

CancerHelp was useful 
   Not at all/a little bit --- 16% 14%   4% 
   Somewhat 37% 36% 28% 39% 
   A lot 63% 51% 59% 57% 

Helped me better understand my 
disease and treatment 
   Not at all/a little bit  2%   6% 14% --- 
   Somewhat 47% 38% 24% 43% 
   A lot 51% 56% 62% 57% 

I will use CancerHelp again 
   No  2% --- --- --- 
   Maybe 42% 49% 45% 70% 
   Definitely 56% 51% 55% 31% 

n=65 randomized to multimedia software 



Use of CancerHelp® 

 Total of 154 patient sessions in the clinic 
– 59 sessions (38%) occurred at times other 

than scheduled study visits 



Patient Navigation and 
Feedback 

 Most patients had no difficulty navigating 
CancerHelp® Patient Education Software  

 Most provided favorable ratings and comments 
– "Great! It was easy to find the information I needed."  
– "It is easy to use. I don't need help. I can do it at my 

own pace."  
– “Great, it was so easy to use, you can move from one 

screen to the other without a problem.” 
– “It was great. You have helpful information and it’s 

easy to access the information I need.” 
– “Educational, informational, and best of all easy to read 

and understand.” 





Usage of  
“Topics for Today” 

Topic Frequency 
My cancer 28 
My treatment 51 
Symptoms or side effects 48 
Medications 41 
Tests or procedures 17 
Financial concerns 8 
Working or daily activities 5 
Diet and nutrition 16 
Emotions and coping 15 
My friends or family 4 
What to expect in the future 5 
Other 4 



Self-reported Use of  
“Topics for Today” 

Traditional (n=7): 
 1 of 7 patients (14%) reported printing the Topics checklist 
 “It was nice.” (did not discuss with doctor or nurse) 

 

Safety net, small (n=6): 
 5 of 6 patients (33%) reported printing the Topics checklist 
 3 of 5 patients (60%) discussed it with their doctor or 

nurse 
 “I was able to discuss my concerns with my doctor and 

financial needs with the social worker.” 
 “It helped me think about what topics were important for 

me.” 
 “I just printed the list to remind myself about what I wanted 

to talk about to my doctor.” 



Self-reported Use of  
“Topics for Today” 

Safety net, large (n=19): 
 12 of 19 patients (63%) reported printing the Topics 

checklist 
 10 of 12 patients (83%) discussed it with their doctor 

or nurse 
 “It reminded me of certain things I needed to discuss 

with my doctor.” 
 “It was interesting to show my doctor the list. We 

discussed pretty much everything I had checked.” 
 “It was helpful and I believe it will help other patients 

like me to discuss important issues with their doctor.” 
 “It was for my own use to keep track of my problems.” 



Usage of “Understanding 
Cancer Pain”* 

 Viewed by 20 patients in 22 sessions 
 Half of those sessions (11) occurred at 

times other than scheduled study visits 
 Study visit vs. non-study visit usage: 

– study visit sessions: 96 total Pain slides 
viewed 

– non-study visit sessions: 350 total Pain 
slides viewed 

* NIH Pub. No. 00-4540 



Survivorship Care Plans 
 Primary care physicians often are not familiar with the 

consequences of cancer and its treatment 
 Wide variation in care results from the lack of clear 

evidence for what constitutes best practices  
 Leading organizations (IOM, ASCO, CDC) 

recommend that every cancer survivor receive a 
"survivorship care plan“ (SCP) 

– Cancer treatment history 
– Potential treatment long-term and late effects 
– Recommended surveillance for recurrence and new cancers 
– Follow-up care plans 
– Links to support services 
– Health promotion information 

 Presentation of SCPs to patients are “teachable 
moments” to promote patient-centered care 



Survivorship Care Plans 
in the C3 Study 

Introduction: 
This Survivorship Care Plan has information about 

your cancer diagnosis, treatment, follow-up medical care, 
and steps you can take to stay healthy. 

The information in this care plan is important for you to 
keep. That way, doctors and other health care providers 
that you see in the future will have information about your 
cancer, its treatment, and how best to treat your health. 

[7-page document] 



Survivorship Care Plans 
in the C3 Study 

Traditional (n=7): 
 5 of 7 patients (71%) received SCP 
 “It wasn’t reviewed with me.” “Just handed it to me.” 
 How much have you used the SCP?: Not at all (n=7) 

Safety net, small (n=3): 
 1 of 3 patients (33%) received SCP 
 “Gave a copy to my primary doctor.” 

Safety net, large (n=8): 
 4 of 8 patients (50%) received SCP 
 “Just received it.” 
 “It will help me when I see other doctors.” “I like it.” “It’s good 

because I have a summary of everything.” 



Lessons Learned: 
Facilitators 

 Study activities were integrated into “clinic flow” 
 Buy-in from health care providers and staff 
 Importance of taking time to establish personal 

relationships and rapport 
– go beyond research duties by assisting patients and 

staff 
 Software was installed on a kiosk and a laptop, 

allowing access in multiple locations 
 Minimized patient burden and literacy stigma: 

– reduced reading level demands 
– learning points highlighted by images and links to 

definitions 



Lessons Learned: 
Barriers 

 Most patients who receive care in safety net 
facilities do not have computers at home, 
and requested a DVD 

 Length of cancer treatment was greater than 
anticipated 

– Mean: 9.5 months 
– Range: 1-26 months 

 Clinician burden of delivering survivorship 
care plans to patients 



Conclusions 

 Talking Touchscreen (TT) is a practical, 
user-friendly method for assessment of 
patient-reported outcomes 

 CancerHelp® patient education is a valued 
resource 

– continuing to be used in large safety net center 
 Integrated two HIT applications to: 

– improve access to health information 
– enhance the quality of health care 

communication 



Conclusions 

 Secure and flexible: 
– meets security requirements in DHHS 

Automated Information Systems Security 
Handbook 

– programmed as a flexible, Web-based 
research application that could be linked to 
an EMR system  

 TT for PRO assessment and 
CancerHelp® are both available in 
English and Spanish 
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A Complex Behavior 

Deconstructing Medication Use and “Adherence” 
– Reconcile meds with providers 
– Fill/refill prescriptions (primary) 
– Be aware of indication(s) 
– Know proper dose, spacing, duration 
– Know auxiliary instructions/warnings 
– Learn about side effects (vigilance) 
– Consolidate multi-drug regimens 
– Handle regimen changes (include generics) 
– Maintain behavior 
– Manage everything else in your life! 



Non-Adherence: An Old 
Problem 

 High Prevalence 
– 45% to 55% across CVD/Diabetes 
– 20% to 35% in HIV/AIDS 
– 20% Unfilled New Prescriptions* 

 High Cost 
– $190 to $300 Billion/year** 

 High Consequence 
– Poor chronic disease outcomes, medication  

errors, adverse drug events, re-hospitalizations 
* Fischer 2010 
**NYT, 2010; NEHI 2011 



Why? 

“INTENTIONAL” 
 Cost 

 Side Effects 

 Ambivalence  



Why? 

“INTENTIONAL” 
 Cost 

 Side Effects 

 Ambivalence  

“UNINTENTIONAL” 
 Complexity 

 Understanding (Health 
Literacy) 

 Memory 



Why? 

“INTENTIONAL” 
 Cost 

 Side Effects 

 Ambivalence  

47% 

“UNINTENTIONAL” 
 Complexity 

 Understanding (Health 
Literacy) 

 Memory 

53% 

Data from Harris Interactive Survey 



Model of Medication Self-
Management 



A Health Literacy Agenda 

 Beyond Cost 
– Improve knowledge 
– Support Memory 
– Stay Connected 

 Intervention Targets 
– Clinician counseling 
– Rx labeling 
– External aids 
– Consumer technologies 



Multifaceted Strategies 
Needed 

 Better Counseling: Engage patients at 
point of care 

 Simplify Behavior: “Do the math” for 
patients 

 Leverage Technology: Support memory, 
communication 

 Follow-Up: Recognize that adherence 
problems evolve 



Reconcile Medicines 





1. EHR generates recent list at check-in 

2. Patient completes form 

3. Nurse reviews, provides to doctor 

4. Doctor-patient communication 

5. Discrepancies in chart removed 

Problems: 

- Omissions vs. commissions 

- Who prescribed matters 

- Non-Rx 

- Delays in reconciliation 

(patient leaves with bad list) 



Better Labeling 



A Need to Simplify 

Wolf et al., Arch Intern Med 2011 



Universal Medication 
Schedule (UMS) 



Universal Medication 
Schedule (UMS) 

  UMS Label Standard Label 

Understanding  2.1 (1.1-3.9) 
74% 

--- 
59% 

Adherence (3 months) 1.9 (1.3-2.6) 
49% 

--- 
30% 

Davis et al., J Gen Intern Med, 2010; Wolf et al., Arch Intern Med 2011; Med Care 2011; Bailey J., Gen Intern Med 2012 



UMS Sigs 

Reprogrammed, Default “Sigs” 
Epic EHR view  





Medication Information 



Case Example: Transplant 



EHR-Assisted Monitoring 



The Web 



Consumer Technologies 



 Going (Gone) Mobile 



http://www.... 

 131 Adults with limited 
literacy self-reported less 
Internet access and use  
(Jensen, et al., J Aging Health May 21 2010) 

 Anxiety reported with 
adoption of technologies  
(N=1204; CREATE Study; Czaja et al., Psych Aging 2006) 

Most older adults struggle with basic Web 
navigation and decisionmaking tasks 
(Czaja, Sharit, Nair, JAMA 2008)  

User Testing Needed For All Modalities 



Effective Counseling 



3 Minutes or Less 

 Implementation Intention (Dress 
Rehearsal) 
– Cognitive planning or “mapping” a behavior 

 

– 3 minute counseling led to increased 
adherence   

(Park et al., J Gerontol B Psych Sci Soc 2007)  

When will you take this? How will you take this? 

How many pills do you take at a time? 
It has to be taken with food…when do eat meals? 

Where will you keep it so you remember? 



Next Directions 

 Effective, efficient strategies for 
medication management 

– Kitchen sink vs. multi-arm trials 

 Evaluation of high and low tech solutions 

 Investigations that assess impact on 
inequities 

– Age, health literacy, regimen complexity 

 More practical metrics for adherence 
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Q & A 

Please submit your questions by using 
the Q&A box to the lower right of 

the screen. 



CME/CNE Credits 

To obtain CME or CNE  credits: 

Participants will earn 1.5 contact credit hours for their participation if 
they attended the entire Web conference.    

Participants must complete an online evaluation in order to obtain a 
CE certificate.   

A link to the online evaluation system will be sent to participants 
who attend the Web Conference within 48 hours after the event.   
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