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1. Structured Abstract 
Purpose: To compare effectiveness of a direct-access, online model for follow-up dermatologic 
care in pediatric and adult patients with atopic dermatitis with that of in-person office visits. 

Scope:  New models of healthcare delivery for dermatological care have the potential to increase 
access and improve patient-centered outcomes. 

Methods:  We performed a one-year, randomized controlled equivalency clinical trial in medically 
underserved areas, outpatient clinics, and the general community. The participants included 
children and adults with atopic dermatitis with access to the internet, computer, and digital 
camera. After an initial in-person visit, patients were randomized 1:1 to direct-access online or 
usual in-person care for follow-up management of atopic dermatitis. In the direct-access online 
group, patients capture and transmit clinical images and history asynchronously to 
dermatologists online; dermatologists evaluate the clinical information, provide 
recommendations and education, and prescribe medications online asynchronously. In the in-
person group, patients visit dermatologists in their offices for follow-up care. 

Results:  A total of 156 children and adults were randomized to either direct-access online or in-
person care for follow-up management of atopic dermatitis. Between baseline and 12 months, 
the within-group difference in POEM score in patients in the direct-access online group was -5.1 
(SD±5.48, 95% CI -6.32 to -3.88); in the in-person group, the within-group difference was -4.86 
(SD±4.87, 95% CI -6.27, -3.46). The difference in the change in POEM scores between the two 
groups was 0.24 (SD±6.59) with 90% CI of -1.70 to 1.23, which was contained within the pre-
determined 2.5 equivalence margin. The percentage of patients achieving clear or almost clear 
(IGA score of 0 or 1) was 38.4% (95% CI 27.7%-49.3%) in the direct-access online group and 
43.6% (95% CI 32.6%-54.6%) in the in-person group. The difference in the percent of patients 
achieving clear or almost clear between the two groups was 5.1% with 90% CI of 1.7%-8.6%, 
which was contained within the pre-determined 10% equivalence margin. The direct-access 
online model results in equivalent improvements in atopic dermatitis clinical outcomes as in-
person care. Direct-access online care may represent an innovative model of delivering 
dermatological services to patients with chronic skin diseases. 

Key  Words:  Healthcare delivery, telemedicine, teledermatology, patient-centered online care, 
management of chronic skin diseases, atopic dermatitis. 

2. Purpose 
The objective of this study is to compare effectiveness of a direct-access, online model with that 
of in-person model for follow-up management of pediatric and adult patients with atopic 
dermatitis. In this one-year, randomized controlled equivalency trial, we test the hypothesis that 
patients with atopic dermatitis managed through the direct-access online model have equivalent 
improvement in their disease severity as those managed in-person, as measured by the Patient-
Oriented Eczema Measure (POEM) and Investigator Global Assessment (IGA). 

3. Scope 
In the U.S., there is an inadequate supply of dermatologists to meet the demand for  
dermatologic  services.1-4  Lack  of  access  to dermatologists  is  especially  pronounced in rural  and 
underserved communities.5-7  As  a  result,  patients  with  chronic  skin  diseases,  such  as  atopic  
dermatitis,  who lack  access  to regular  dermatologic  care experience poor  clinical  outcomes  and 
significant  impairment  in  quality  of  life.8 
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Studies  suggest  that  teledermatology  presents  an  opportunity  to  improve  access  to  
dermatological  specialist  care.9,10   Store-and-forward (S&F) teledermatology is defined as the  
practice of  dermatology  through digital  capturing and transmission of  clinical  images  and patient  
history  followed by  asynchronous  evaluation of  the clinical  information by  a dermatologist.  The  
diagnostic  accuracy  and reliability  of  store-and-forward teledermatology have  been  studied  and  
found to be relatively comparable to those of face-to-face care.11,12   However,  few studies  have  
examined  clinical outcomes  associated  with  store-and-forward teledermatology.13-16 

While  S&F  telemedicine  is  increasingly  utilized  to  provide  underserved  communities  with  access  
to dermatologic consultations, several limitations exist with traditional consultative 
teledermatology. In the consultative S&F model, in order to engage in teledermatology, patients  
need to identify  primary  care providers  (PCPs)  with telemedicine capabilities  in their  community  
and travel  to their  office in order  to be connected to a teledermatologist. All recommendations  
from the dermatologists are relayed to the patients through PCPs. That is, dermatologists serve  
as  consultants  in  this  practice  model and  have  no  direct  patient  contact.   Thus,  the  traditional 
consultative  model  makes  it  difficult  for  patients  to  ask  follow-up questions  or  dialogue with their  
dermatologists.   Studies  have shown that  patients  are most  concerned with the lack  of  direct  
contact  with  dermatologists in  the  traditional  S&F  consultative  model.19 

Not  all  PCPs  are  enthusiastic  about  consultative  S&F  teledermatology  due  to  the  increased  
workload  related  to  implementing  dermatologists’  recommendations  without  explicit  accounting  
for these efforts. Furthermore, when  patients  have follow-up questions,  not  all  PCPs  receive 
timely and robust support from specialists in order to adequately address patient questions.  

New models  of  specialty-care  delivery  are  necessary  to  provide  distance-independent  and  time-
independent  care  to  patients.  One  innovative  healthcare-delivery  model  in dermatology  involves  
direct-access  online care,  where patients  can communicate directly  with dermatologists  and 
receive  timely  recommendations  to  manage  their skin  diseases.20-22   This  model  may  be  
especially  suitable for  managing chronic  skin diseases  such as  atopic  dermatitis,  where regular  
follow-up care is  necessary  to control  disease flares  and maintain disease control.   

4. Methods 
Study Design 
In this randomized controlled  equivalency  trial, we compared the effectiveness of a direct-
access,  asynchronous,  online model  for  delivering follow-up dermatologic  care in patients  with 
atopic  dermatitis  with that  of  in-person office visits.  We compared clinical  outcomes  between the 
two groups, where the participants  are followed for  one year.  The study  was  approved by  the 
University  of  California  Davis  Institutional  Review Board  (243201).  

We recruited five dermatologists from the UC Davis Department of Dermatology to participate in 
this study: four dermatologists providing clinical care to the study  (either face-to-face or online 
depending on the subject randomization), and one dermatologist blinded to the randomization 
who performed Investigator Global Assessment (IGA) based on the digital photographs. The 
four dermatologists providing care to patients in person were also trained on how to provide 
care to patients online via the RelayHealth online telemedicine site. Relay Health is a website 
that provides asynchronous clinical connectivity between patients and physicians. 

Due to the nature of the intervention, the study staff, dermatologists and participants could not 
be blinded to the group assignment during the course of the study. However, the rater 
responsible for performing the IGA assessment based on digital images was blinded to the 
randomization of the participants. 

Patient Selection 
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We  recruited  pediatric  and  adult  patients  with  atopic dermatitis from medically underserved  
clinics,  general  outpatient  clinics,  and  the  general  community  in  the  greater  Sacramento  area.  
Specifically,  we  recruited  patients  from  federally  qualified  health  centers  (FQHCs),  free  clinics  
serving  indigent  patient populations, primary care network clinics affiliated with University of 
California  Davis  (UC Davis),  dermatology  clinic  at  UC Davis,  and  the  general  community.  

Regardless  of  race  and  gender,  all  children  and  adults  were  considered  for  the  study  if  they  met  
the following inclusion criteria: (1) Met Hanifin criteria for diagnosis of atopic dermatitis,23  (2) age  
4 years  and older,  (3)  had internet  connection,  computer,  and digital  camera (4)  Were able to 
have their  skin imaged by  themselves  or  by  family  members.  The exclusion criteria included (1)  
patients  who do not  speak  English or  Spanish,  (2)  patients  requiring systemic  treatments  (e.g.,  
cyclosporine,  phototherapy),  and  (3)  patients requiring  regular  laboratory  monitoring.   

Study Interventions 
Initial visit for all participants:  

All  participants  had  an  initial  in-office visit,  where they  provided informed consent  and were 
examined by  dermatologists  to confirm  the diagnosis  of  atopic  dermatitis  and eligibility  criteria.  
The  study  staff  took  baseline  clinical  photographs  of  the  subject’s  skin  lesions.  All  participants  
also underwent  baseline assessments  of  disease severity  and quality  of  life using validated 
instruments.  They  were  then  randomized  in  1:1  into  one  of  the  two  arms  of  the  study—direct-
access  online group and in-person group.  

Participants in both the online and the in-office comparison groups underwent a standardized 
training session consisting of instruction on specific image capturing techniques to ensure that 
high-quality images would be taken with the correct lighting and focus. During this training 
session, the participants and their family members were taught how to take standardized global 
and representative, close-up lesional photos. The global images were used to assess the body 
surface area of involvement of atopic dermatitis, whereas the close-up lesional images were 
used for morphologic examination (e.g., erythema, induration, lichenification, impetiginization). 
For most participants, the “global” images were taken by the family members. However, for the 
participants wishing to take their own global images, they were taught how to take full-body 
images with the auto-timer function on digital cameras. In addition, the participants in the direct-
access online group were trained on how to access the direct-access online website for their 
dermatologic care. These patients had to demonstrate competence navigating the telemedicine 
site prior to conclusion of their first visit. All instructions on navigating the telemedicine site and 
how to capture skin images were provided both electronically and in hardcopies to patients. 

In-Person  Group  (Control  Arm):   

The participants randomized to the office visits had six in-person visits with a dermatologist at 
two-months intervals. Within 24 hours of each in-office visit with their dermatologists, these 
participants were asked to take their skin images at home and submit the images to the study 
team via the same website. This was to ensure that the blinded rater was not able to distinguish 
the randomization assignment based on the photography technique or the image quality. A 
study staff reviewed these clinical images to ensure adequate image quality for outcome 
assessment. If images were not adequate, the subject would be asked to re-take and re-submit 
the images within 24 hours. 

During the in-person visits, the participants received usual care from the study dermatologists, 
including evaluation of atopic dermatitis and discussion of treatment plan. At each of these in-
person follow-up visits, the participants also completed the standardized assessments for 
disease severity and quality of life. 
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Direct-Access  Online  Group  (Intervention  Arm):    

The participants randomized to the direct-access online group had six online visits with a 
dermatologist at two-months intervals. During the online visits, the participant went to the secure 
online healthcare-delivery platform to submit all the necessary information for online visits and 
communicate with dermatologists asynchronously. For example, they completed a standardized 
questionnaire, where they reported their progress as well as any adverse events. Throughout 
the study, all participants had access to instructions on how to take pictures of their skin lesions, 
upload and transmit images and history, and other steps necessary to complete an online visit 
and view dermatologist recommendations. 

After the patients completed the online visits, a research staff reviewed the submitted visit 
information for completeness and ensured that the images were of high quality prior to 
forwarding them to the dermatologist. The dermatologists caring for the online participants 
evaluated the transmitted clinical information and digital photographs, made treatment 
recommendations or modifications, and prescribed medications electronically. The 
dermatologist had three business days to complete the online visit. If the patient has follow-up 
questions, he or she could communicate with dermatologists online asynchronously through the 
same telehealth platform (Figure 1). 

Outcome  Instruments  
Baseline  Patient-Oriented  Eczema  Measurement  (POEM)  and  Investigator’s  Global  
Assessment  (IGA)  scores  were  recorded  at  the  initial  office  visit  as  well  as  all  follow-up visits.  At  
each of  the six  subsequent  online or  in-person visits,  all  participants  responded to the POEM  
questionnaire,  a sensitive and validated patient-oriented disease severity  measurement.27   
POEM  comprises  seven  questions  that  assess  the  symptom  morbidity  of  patients  with  atopic  
dermatitis  during the week  leading up to the questionnaire.   The response to each question 
indicates the  number  of  days the  subject  experienced  a  particular  sign  or  symptom  (No  Days,  1-
2 Days,  3-4 Days,  5-6 Days,  Every  Day)  with a maximum  score of  28 points.27  Higher  scores  
denote greater  symptom  morbidity.  

All  participants  also  received  baseline  digital  photographs  taken  at  the  initial visit.  For  each  of  
the subsequent study visits, participants in both comparison groups took digital photographs of 
their skin lesions.  A dermatologist blinded to the randomization rated each subject’s atopic  
dermatitis  severity  using the Investigator  Global  Assessment  (IGA)  scale based on the 
photographs.  The IGA  scale is  a validated disease outcome measurement  for  atopic  dermatitis  
that is widely used in clinical trials.28-31  The  IGA  comprises  a  6-point  ordinal  scale that  ranges  
from 0 to 5 (clear, almost clear, mild disease, moderate disease, severe disease, very severe  
disease).  

Statistical Analysis 
The  power  analysis  and  sample  size  calculation  for  this  study  were  calculated  based  on  the  
primary  outcome measure--patient-oriented eczema measure (POEM).  This  is  an equivalency  
trial  comparing  the  effectiveness of  two  models of  delivering  follow-up dermatological  care for  
atopic  dermatitis.  We aimed to establish δL < δ  < δU, where  δL and  δU, are a priori  specified  values 
used to define equivalence.  The null  hypothesis  H0: |δ|  ≥ δU  is  tested  against  the  two-sided  
alternative hypothesis  Ha:  |δ|  < δU,  at  significance level  α  = 0.05.  With 156 participants  that  
accounted for  dropout  rates  up to 15%,  this  study  has  80% pow er  to test  δU  = 2.5  as  the a priori  
determined equivalence limit  for  POEM  score.  

The analysis was based on the intention-to-treat population, which includes all randomized 
patients. In this longitudinal study, we measured POEM and IGA at baseline and the 
subsequent 6 follow-up visits. We examined the differences in the change in POEM scores from 

Final Progress Report Page 5 of 17, PI: April W. Armstrong MD MPH 



 
       

 

   
             

          
              

     
              
           

     

        
          

          
         

        
       

           
    

             
  

      
              

        
        

    

        
              

           
      

             
        

             
                

             
   

baseline to 12-months  between  the  direct-access  online group and the in-person group and 
compared  them  against  the  equivalence  margin.  We  also  compared  differences in  the  
proportion of  patients  achieving clear  or  almost  clear  on IGA  at  12 months  between the two 
comparison  arms.  We  tested  these  proportions against  pre-determined equivalence margin of  
10%.  Sensitivity  analyses  were performed using repeated measures  ANOVA  approach for  
POEM  and  generalized  estimating  equations  (GEE)  approach  for  IGA scores  between  the two 
comparison  groups.32  All  statistical analyses  were  performed  using  STATA  13.  

5. Results 
A total of 156 children and adults with atopic dermatitis were randomized to receive follow-up 
care via either direct-access online model or in-person visits over a 12-month period. 
Demographic information of the study population is depicted in Table 1. Patients submitted on 
average 8.7 photos and 8.2 photos per visit in the direct-access group and in-person group 
respectively. The staff requested re-imaging in 6.3% and 6.6% of the online and in-person visits 
respectively. No significant differences existed in the number of submitted photos or requests 
for re-imaging between the two arms. 

Patients in both the direct-access online and in-person groups showed significant improvement 
in atopic dermatitis disease severity as measured with POEM over the 12-month study period 
(Figure 2A). Specifically, in the direct-access online group, patients’ POEM score improved from 
baseline of 13.04 (SD ±5.32) to 7.94 (SD ±4.55) at 12 months. This represented a within-group 
difference of -5.1 (SD±5.48, 95% CI -6.32 to -3.88) for the direct-access online arm. In the in-
person group, the patients’ POEM score improved from baseline of 12.71 (SD ±5.58) to 7.85 
(SD ±4.44) at 12 months. This represented a within-group difference of -4.86 (SD±4.87, 95% CI 
-6.27, -3.46) for the in-person arm. 

To compare the differences in the change of POEM scores between the direct-access online 
group and the in-person group, we applied the pre-determined equivalence margin of δ=2.5 and 
90% confidence intervals typically used for equivalency trials. The difference in the change in 
POEM scores between the two groups was 0.24 (SD±6.59) with 90% CI of -1.70 to 1.23. 
Because the confidence interval of -1.70 to 1.23 is contained entirely within the equivalence 
margin from -2.5 to 2.5, the direct-access online model is equivalent to in-person model for 
follow-up care of atopic dermatitis (Figure 2B). 

Patients in both the direct-access online and in-person groups showed significant improvement 
in atopic dermatitis disease activity as measured with IGA over the 12-month study period 
(Figure 3A). In particular, in the direct-access online group, patients’ IGA score improved from a 
baseline median of 3 (interquartile range 2, 3) to a median IGA score of 2 (interquartile range 1, 
2) at 12 months. The percentage of patients achieving clear or almost clear (IGA score of 0 or 1) 
was 38.4% (95% CI 27.7%-49.3%) in the direct-access online group. In the in-person group, 
patients’ IGA score also improved from a baseline median of 3 (interquartile range 2, 3) to a 
median IGA score of 2 (interquartile range 1, 2) at 12 months. The percentage of patients 
achieving clear or almost clear (IGA score of 0 or 1) was 43.6% (95% CI 32.6%-54.6%) in the 
in-person group (Figure 4). 

To  compare  differences  in  the  percentage  of  patients  achieving  an  IGA  score  of  clear  or  almost  
clear  between  the  direct-access  online group and the in-person group,  we applied the pre-
determined equivalence margin of  10%.  That  is,  if  the differences  in  the  percentage  of  patients  
achieving IGA  clear  or  almost  clear  at  12 months  is  10% or   less,  we deem  the two interventions  
to be equivalent. The difference in the percent of patients achieving clear or almost clear  
between the two groups  is  5.1%  with  90%  CI  of  1.7%-8.6%.  Because the confidence interval  of  
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1.7%-8.6% is contained entirely within the equivalence margin from -10% to 10%, the direct-
access online model is equivalent to in-person model for follow-up care of atopic dermatitis 
(Figure 3B). Sensitivity analyses were performed using repeated measures ANOVA approach 
for POEM and generalized estimating equations (GEE) approach for IGA scores. 

We evaluated a patient-centered, direct-access online model for delivering following-up care for 
patients with atopic dermatitis. In this randomized controlled equivalency trial, we found that 
patients managed through the direct-access online model achieved equivalent improvements in 
atopic dermatitis disease severity compared to those managed through the usual, in-person 
visits. The study finding of equivalence in managing atopic dermatitis is primarily limited to a 
population with relatively moderate disease based on POEM and IGA assessments. 

Skin  diseases  account  for  30%  of  all  physician  office  visits.33,34  Chronic  skin  diseases  are  
associated with markedly  decreased quality  of  life and financial  consequences.35  Many  patients  
with  chronic  skin  diseases  such  as  atopic  dermatitis  or  psoriasis  desire  expedient  and  
convenient  access to  dermatologists for  long-term management of their skin diseases.  
While  evidence  supports  diagnostic  accuracy  and reliability  of  asynchronous  
teledermatology,11,12  teledermatology has not been as widely adopted as previously  
expected.9,10  Real-world  challenges  of  implementing  and  disseminating  traditional  consultative  
asynchronous  teledermatology  include a lack  of  direct  communication between patients  and 
dermatologists  and inconsistent  support  from  primary  care providers  for  the existing consultative 
teledermatology models. To be responsive to patient needs and to address challenges  
associated with consultative asynchronous  teledermatology,  it  is  valuable to evaluate novel  
technology-enabled specialty-care  delivery  models.  Few s tudies to date have examined the  
effect  of  direct-access  online models  on clinical  outcomes  in dermatology.20-22 

The strengths of this study include its equivalency testing, randomized controlled design, and 
consistent follow-up with low dropout rate throughout the study. The equivalency study designs 
enable investigators to test for and declare whether equivalence truly exists when comparing 
various interventions. Furthermore, a significant proportion of the patients were recruited from 
underserved communities, which enabled us to evaluate the direct-access online model among 
populations with relatively greater healthcare needs and fewer technological resources. 

The direct-access online model affords direct, versatile, and expedient clinical interactions for 
both patients and dermatologists. In this online model for follow-up care, patients no longer 
need to travel to a primary care facility with telemedicine capabilities in order to engage 
dermatologists. Instead, they are able to upload clinical images and history online and obtain 
asynchronous evaluation and recommendations from dermatologists directly. However, it is 
also important to understand potential limitations with direct-access online models. Appropriate 
patient selection, disease selection, and availability of in-person safe guards are important 
considerations. 

This  patient-centered  direct-access  online specialty-care  delivery  model  can  be  applied  to  other  
chronic conditions where  regular  access to  specialists is critical  to  patient  outcomes,  such  as in  
psoriasis  and wound management.  For  example,  psoriasis  patients  require long-term, regular  
care  to  maintain  disease  control,  and  this model  has the  potential  to  improve  access and  
outcomes  for  this  patient  population.20  Patients  with  chronic  wounds  such  as  diabetic  foot  ulcers  
and venous  leg ulcers  cannot  travel  easily.  This  online model  can encourage wound patients  to 
increase  engagement  in their  wound management  with online specialist  support.   

The  findings  need  to  be  interpreted  in  the  context  of  the  study  design.  This  study  population  
comprises children  and  adults with  mean  age  in  the  late  twenties.  While  this generally  reflects  
the demographic of the atopic dermatitis population, computer fluency of this study population  
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may  differ  from that  of  patients  with  other  chronic  skin  diseases.  Furthermore,  studies  beyond  
one-year  duration  are  necessary to  determine  the  persistence  of  the effects of these healthcare  
delivery  models.  

Health services delivery in dermatology is an exciting and evolving field. With the changing 
healthcare environment and a growing demand for dermatologic services, technology-enabled 
healthcare delivery models have the potential to increase access and improve outcomes. 
Critical examination of existing telemedicine models and determination of barriers to 
dissemination serve as the foundation for designing novel healthcare delivery models. The 
direct-access online model provides a patient-centered approach to addressing dermatological 
care, and it may afford dermatologists flexible work models. As with any novel health services 
delivery models, comparative effectiveness studies investigating health outcomes are critical to 
evaluate these new models in an evidence-based approach. 
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2014	 Loh E, Armstrong AW, Fung MA. Pre-Bisection of a Single Skin Biopsy Does Not 
Produce Technically Inadequate Specimens for Direct Immunofluorescence; A review of 
3450 Specimens. J Cutan Pathol. 2014 Sep 26. PubMed PMID: 25262568. 

2014	 Wu J, Armstrong AW. Metabolomic Analysis Using Procine Skin: A Pilot Study of 
Analytical Techniques. Dermatol Online J. 2014 June 15. [Epub ahead of print] PubMed 
PMID: 24945638. 

2014	 Duffin KC, Garg A, Armstrong AW, Helliwell P, Mease PJ. Psoriasis and Psoriatic 
Arthritis Educational Initiatives: An Update from the 2013 GRAPPA Annual Meeting. J 
Rheumatol. 2014 June. PubMed PMID: 24882862. 

2014	 Armstrong AW, Gelfand JM, Garg A. Outcomes Research in Psoriasis and Psoriatic 
Arthritis Using Large Databases and Research Networks: A Report from the GRAPPA 
2013 Annual Meeting. J Rheumatol. 2014 June. PubMed PMID: 24882860. 

2014	 Gottlieb AB, Armstrong AW, Christensen R, Garg A, Duffin KC, Boehncke WH,Merola 
JF, Gladman DD, Mease PJ, Swerlick RA, Rosen CF, Abernethy A. The International 
Dermatology Outcome Measures Initiative as Applied to Psoriatic Disease Outcomes: A 
Report from the GRAPPA 2013 Meeting. J Rheumatol. 2014 June. PubMed PMID: 
24882858 

2014	 Hsu L, Armstrong AW. JAK Inhibitors: Treatment Efficacy and Safety Profile in Patients 
with Psoriasis. J Immunol Res. 2014 May 5. [Epub ahead of print] PubMed PMID: 
24883332. 

2014	 Mease PJ, Armstrong AW. Managing Patients with Psoriatic Disease: The Diagnosis 
and Pharmacologic Treatment of Psoriatic Arthritis in Patients with Psoriasis. Drugs. 
2014 Feb 25. [Epub ahead of print] PubMed PMID: 24566842. 

2014	 Tuong W, Armstrong AW. Effect of appearance-based education compared with health-
based education on sunscreen use and knowledge: A randomized controlled trial. J Am 
Acad Dermatol. 2014 Feb 5. pii: S0190-9622(13)01337-6. doi: 
10.1016/j.jaad.2013.12.007. PubMed PMID: 24508292. 

2014 	 Foolad N, Armstrong AW. Prebiotics and probiotics: the prevention and reduction in 
severity of atopic dermatitis in children. Beneficial Microbes. 2014 Jan  24:1-10. PubMed 
PMID: 24463205. 

2014	 Campbell T, Armstrong AW, Schupp CW, Barr K, Eisen DB. Surgeon error and slide 
quality during Mohs micrographic surgery: Is there a relationship with tumor recurrence? 
Journal of the American Academy of Dermatology, 2014 Feb;70(2):386-7. 

2014 	 Bangash HK, Ibrahimi OA, Green LJ, Alam M, Eisen DB, Armstrong AW. Who do you 
prefer? A study of public preferences for health care provider type in performing 
cutaneous surgery and cosmetic procedures in the United States. Dermatol Surg. 2014 
Jun;40(6):671-8. PubMed PMID: 24852472. 

2014 	 Kleinerman R, Armstrong AW, Ibrahimi OA, King TH, Eisen DB. Electrobrasion Versus 
Manual Dermabrasion: A Randomized, Double-Blind, Comparative Effectiveness Trial. 
Br J Dermatol. 2014 Feb 21. doi: 10.1111/bjd.12906. [Epub ahead of print] PubMed 
PMID: 24641302. 

2014	 Armstrong AW. Psoriasis. British Medical Journal Point-of-Care, British Medical Journal, 
2014 at www.pointofcare.bmj.com. 

2014	 Armstrong AW, Baden H. Folliculitis. British Medical Journal Point-of-Care, British 
Medical Journal, 2011 at www.pointofcare.bmj.com. 
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2014	 Okhovat JP, Armstrong AW. Updates in Rosacea: Epidemiology, Risk Factors, and 
Management Strategies. Current Dermatology Reports, in press. 

2014	 Rachakonda TD, Schupp CW, Armstrong AW. Psoriasis prevalence among adults in the 
United States. Journal of the American Academy of Dermatology (JAAD). 2014 Jan 2. 
pii: S0190-9622(13)01268-1. doi: 10.1016/j.jaad.2013.11.013. [Epub ahead of print] 

2014 Butler DC and Armstrong AW. Palmoplantar Psoriasis. In EC Levin, A Leon, J Wu, M 
Lebwohl, J Koo, Mild-to-Moderate Psoriasis. Boca Raton, Fl: CRC Press, 2014. (In 
press) 

2014 	 Brezinski EA, Follansbee MR, Armstrong EJ, Armstrong AW. Endothelial Dysfunction 
and the Effects of TNF Inhibitors on the Endothelium in Psoriasis and Psoriatic Arthritis: 
A Systematic Review. Current Pharmaceutical Design, 2014;20(4):513-28. 

2014 	 Armstrong AW, Brezinski EA, Follansbee MR, Armstrong EJ. Effects of Biologic Agents 
and Other Disease-Modifying Antirheumatic Drugs on Cardiovascular Outcomes in 
Psoriasis and Psoriatic Arthritis: A Systematic Review. Current Pharmaceutical Design, 
2014;20(4):500-12. 

2014	 Armstrong AW, Psoriasis. British Medical Journal Point-of-Care 2014, British Medical 
Journal, 2014, at www.pointofcare.bmj.com. 

2013	 Harskamp CT, Armstrong AW. Immunology of atopic dermatitis: novel insights into 
mechanisms and immunomodulatory therapies. Seminars in Cutaneous Medicine and 
Surgery. 2013 Sep;32(3):132-9. 

2013	 Armstrong AW, Azizi S, Wu J, Harskamp CT, Farrow J, Johnson MA, Klem K, Anderson 
D, Armstrong EJ. Psoriasis, electrocardiographic characteristics, and incidence of atrial 
fibrillation. Archives of Dermatological Research. 2013 Dec;305(10):891-7. doi: 
10.1007/s00403-013-1419-5. Epub 2013 Oct 29. 

2013	 Hsu L, Armstrong AW. Anti-drug antibodies in psoriasis: a critical evaluation of clinical 
significance and impact on treatment response. Expert Review of Clinical Immunology. 
2013 Oct;9(10):949-58. doi: 10.1586/1744666X.2013.836060. 

2013	 Armstrong AW. Tumor necrosis factor inhibitors and myocardial infarction in psoriasis--
reply. JAMA. 2013 Sep 11;310(10):1076. doi: 10.1001/jama.2013.276767. 

2013	 Armstrong AW, Robertson A, Wu J, Schupp CW, Lebwohl MG. Under-Treatment, 
Treatment Trends, and Treatment Dissatisfaction in Psoriasis and Psoriatic Arthritis 
Patients in the United States: Findings from the National Psoriasis Foundation Surveys 
2003-2011. JAMA Dermatology, 2013 Oct;149(10):1180-5. doi: 
10.1001/jamadermatol.2013.5264. 

2013	 Callis Duffin K, Armstrong AW, Mease PJ. Psoriasis and psoriatic arthritis video project: 
an update from the 2012 GRAPPA annual meeting. The Journal of Rheumatology, 2013 
Aug;40(8):1455-6. doi: 10.3899/jrheum.130463. 

2013	 Armstrong AW, Coates LC, Espinoza LR, Ogdie AR, Rich P, Soriano ER. Infectious, 
oncologic, and autoimmune comorbidities of psoriasis and psoriatic arthritis: a report 
from the GRAPPA 2012 annual meeting. The Journal of Rheumatology, 2013 
Aug;40(8):1438-41. doi: 10.3899/jrheum.130458. 

2013	 Armstrong AW, Gelfand JM, Boehncke WH, Armstrong EJ. Cardiovascular comorbidities 
of psoriasis and psoriatic arthritis: a report from the GRAPPA 2012 annual meeting. The 
Journal of Rheumatology, 2013 Aug;40(8):1434-7. doi: 10.3899/jrheum.130457. 
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2013	 Gottlieb AB, Armstrong AW. Psoriasis outcome measures: a report from the GRAPPA 
2012 annual meeting. The Journal of Rheumatology, 2013 Aug;40(8):1428-33. doi: 
10.3899/jrheum.130456. 

2013	 Ho B, Lee M, Armstrong AW. Evaluation criteria for mobile teledermatology applications 
and comparison of major mobile teledermatology applications.Telemedicine Journal and 
e-Health, 2013 Sep;19(9):678-82. doi: 10.1089/tmj.2012.0234. Epub 2013 Jun 28. 

2013	 Bhutani T, Wong JW, Bebo BF, Armstrong AW. Access to health care in patients with 
psoriasis and psoriatic arthritis: data from National Psoriasis Foundation survey patients. 
JAMA Dermatology, 2013 Jun;149(6):717-21. doi: 10.1001/jamadermatol.2013.133. 

2013	 Armstrong AW. Do TNF inhibitors reduce the risk of myocardial infarction in psoriasis 
patients? JAMA. 2013 May 15;309(19):2043-4. doi:10.1001/jama.2013.4695. 

2013	 Armstrong AW, Harskamp CT, Schupp CW. Psoriasis and Sexual Behavior in Men: 
Examination of the National Health and Nutrition Examination Survey (NHANES) in the 
United States. The Journal of Sexual Medicine. 2013 May 16. doi: 10.1111/jsm.12199. 
[Epub ahead of print] 

2013	 Campbell T, Armstrong AW, Schupp CW, Barr K, Eisen DB. Surgeon error and slide 
quality during Mohs micrographic surgery: Is there a relationship with tumor recurrence? 
The Journal of the American Academy of Dermatology (JAAD), 2013 Jul;69(1):105-11. 

2013 	 Armstrong AW, Harskamp CT, Armstrong EJ. Psoriasis and major adverse 
cardiovascular events: a systematic review and meta-analysis of observational studies. 
Journal of the American Heart Association (JAHA), 2013 Apr 4;2(2):e000062. doi: 
10.1161/Journal of American Heart Association (JAHA).113.000062. 

2013 	 Shi VY, Nanda S, Lee K, Armstrong AW, Lio PA. Improving Patient Education With an 
Eczema Action Plan: A Randomized Controlled Trial. JAMA Dermatology. 2013 
Apr;149(4):481-3. doi: 10.1001/jamadermatol.2013.2143 

2013 	 Sharon VR, Armstrong AW, Jim-On S, Ibrahimi OA, Eisen DB. Postoperative 
Preferences in Cutaneous Surgery: A Patient-Centered Investigation From an Academic 
Dermatologic Surgery Practice. Dermatologic Surgery. 2013 May;39(5):773-8. doi: 
10.1111/dsu.12136. Epub 2013 Feb 22. 

2013 	 Handler MZ, Derrick KM, Lutz RE, Morrell DS, Davenport ML, Armstrong AW. 
Prevalence of Pilomatricoma in Turner Syndrome: Findings From a Multicenter Study. 
JAMA Dermatology. 2013 May;149(5):559-64. doi: 10.1001/2013.jamadermatol.115. 

2013 	 Armstrong AW, Harskamp CT, Armstrong EJ. Psoriasis and metabolic syndrome: A 
systematic review and meta-analysis of observational studies. Journal of the American 
Academy of Dermatology (JAAD). 2013 Apr;68(4):654-62. doi: 
10.1016/j.jaad.2012.08.015. Epub 2013 Jan 27. 

2013 	 Mercy K, Kwasny M, Cordoro KM, Menter A, Tom WL, Korman N, Belazarian L, 
Armstrong AW, Levy ML, Paller AS. Clinical Manifestations of Pediatric Psoriasis: 
Results of a Multicenter Study in the United States. Pediatric Dermatology. 2013 Jul-
Aug;30(4):424-8. doi: 10.1111/pde.12072. Epub 2013 Jan 30. 

2013 	 Johnson JA, Ma C, Kanada KN, Armstrong AW. Diet and Nutrition in Psoriasis: Analysis 
of the National Health and Nutrition Examination Survey (NHANES) in the United States. 
Journal of the European Academy of Dermatology and Venereology (JEADV). 2013 Feb 
25. doi: 10.1111/jdv.12105. 
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2013 	 Armstrong AW. Treatment selection for moderate to severe plaque psoriasis in special 
populations, In: UpToDate, Rose BD (Ed), UpToDate, Wellesley, MA. 

2012 	 Sharon V, Armstrong AW, Ibrahimi OA, Jim-On S, Eisen DB. What is the optimal time for 
follow up after cutaneous surgery; Patient-Centered Investigation from an Academic 
Mohs Practice. Dermatologic Surgery. 2013 Feb 22. doi: 10.1111/dsu.12136. [Epub 
ahead of print] 

2012 	 Armstrong AW, Harskamp CT, Armstrong EJ. Psoriasis and the Risk of Diabetes 
Mellitus: A Systematic Review and Meta-analysis. JAMA Dermatology. 2013 
Jan;149(1):84-91. doi: 10.1001/2013.jamadermatol.406. Review. 

2012 	 Ma C, Harskamp CT, Armstrong EJ Armstrong AW. The Association between Psoriasis 
and Dyslipidemia: A Systematic Review. British Journal of Dermatology. 2013 
Mar;168(3):486-95. doi: 10.1111/bjd.12101. Epub 2013 Jan 18. 

2012 	 Armstrong AW, Schupp C, Bebo B. Psoriasis comorbidities: results from the national 
psoriasis foundation surveys 2003 to 2011. Dermatology. 2012;225(2):121-6. doi: 
10.1159/000342180. Epub 2012 Oct 26. 

2012 	 Callis Duffin K, Armstrong AW, Mease PJ. Psoriasis and psoriatic arthritis video project: 
an update from the GRAPPA 2011 annual meeting. The Journal of Rheumatology, 2012 
Nov;39(11):2198-200. doi: 10.3899/jrheum.120823. 

2012 	 Armstrong AW, Callis Duffin K, Garg A, Gelfand JM, Gottlieb AB, Krueger GG, Qureshi 
AA, Rosen CF. Exploring priority research areas in psoriasis and psoriatic arthritis from 
dermatologists’ perspective: a report from the GRAPPA 2011 annual meeting. The 
Journal of Rheumatology, 2012 Nov;39(11):2204-10. doi: 10.3899/jrheum.120825. 

2012 	 Sharon VR, Armstrong AW, Jim On SC, Ibrahimi OA, Eisen DB. Separate-Versus Same-
Day Preoperative Consultation in Dermatologic Surgery: A Patient-Centered 
Investigation in an Academic Practice. Dermatologic Surgery, 2013 Feb;39(2):240-7. doi: 
10.1111/dsu.12083. Epub 2012 Dec 26 

2012 	 Armstrong AW, Schupp C, Wu J, Bebo B. Quality of Life and Work Productivity 
Impairment Among Psoriasis Patients: Findings from the National Psoriasis Foundation 
Survey Data 2003-2011. PLOS ONE, 2012;7(12):e52935. doi: 
10.1371/journal.pone.0052935. Epub 2012 Dec 28. 

2012 	 Wang AS, Armstrong EJ, Armstrong AW. Corticosteroids and Wound Healing: Clinical 
Considerations in the Peri-operative Period. The American Journal of Surgery, 2013 
Sep;206(3):410-7. doi: 10.1016/j.amjsurg.2012.11.018. Epub 2013 Jun 4. 

2012 	 Tuong W, Larsen ER, Armstrong AW. Videos to Influence: A Systematic Review of 
Effectiveness of Video-Based Education in Modifying Health Behaviors. Journal of 
Behavioral Medicine, 2012 Nov 28. [Epub ahead of print]. 

2012 	 Armstrong AW, Harskamp C, Armstrong EJ. The Association Between Psoriasis and 
Hypertension: A Systematic Review and Meta-Analysis of Observational Studies. 
Journal of Hypertension, 2013 Mar;31(3):433-42; discussion 442-3. doi: 
10.1097/HJH.0b013e32835bcce1. 

2012 	 Armstrong AW, Harskamp C, Armstrong EJ. The Association Between Psoriasis and 
Obesity: A Systematic Review and Meta-Analysis of Observational Studies. Nutrition and 
Diabetes, 2012 Dec 3;2:e54. doi: 10.1038/nutd.2012.26. 

2012 	 Armstrong AW, Follansbee M, Schupp C. Psoriasis and Sexual Behavior in U.S. 
Women: An Epidemiologic Analysis Using the National Health and Nutrition Examination 
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Survey (NHANES). The Journal of Sexual Medicine, 2013 Feb;10(2):326-32. doi: 
10.1111/jsm.12003. Epub 2012 Nov 21. 

2012 	 Foolad N, Brezinski E, Chase E, Armstrong AW. Effect of Nutrient Supplementation on 
Atopic Dermatitis in Children: A Systematic Review of Probiotics, Prebiotics, Formula, 
and Fatty Acids. JAMA Dermatology, 2013 Mar;149(3):350-5. 

2012 	 Larsen L, Armstrong AW. Congenital Self Healing Reticulohistiocytosis- Concern for a 
Poor Prognosis. Dermatology Online Journal, 2012 Oct 15;18(10):2. 

2012 	 Armstrong AW, Parsi K, Schupp CW, Mease PJ, Duffin KC. Standardizing Training for 
Psoriasis Measures: Effectiveness of an Online Training Video on Psoriasis Area and 
Severity Index (PASI) Assessment by Physician and Patient Raters. JAMA Dermatology. 
2013 May;149(5):577-82. doi: 10.1001/jamadermatol.2013.1083. 

2012 	 Boker A, Feetham HJ, Armstrong AW, Purcell P, Jacobe H. Do automated text 
messages increase adherence to acne therapy? Results of a randomized, controlled 
trial. The Journal of the American Academy of Dermatology (JAAD). 2012 
Dec;67(6):1136-42. doi: 10.1016/j.jaad.2012.02.031. Epub 2012 Apr 20. 

2012	 Armstrong AW, Kwong MW, Chase EP, Ledo L, Nesbitt TS, Shewry SL. Why Some 
Dermatologists Do Not Practice Store-and-Forward Teledermatology. Archives of 
Dermatolology. 2012 May 1;148(5):649-50. 

2012 	 Armstrong AW, Harskamp CT, Cheeney S, Wu J, Schupp CW. Power of crowdsourcing: 
Novel methods of data collection in psoriasis and psoriatic arthritis. The Journal of the 
American Academy of Dermatology (JAAD). 2012 Dec;67(6):1273-1281.e9. doi: 
10.1016/j.jaad.2012.05.013. Epub 2012 Jul 19. 

2012	 Armstrong AW, Kwong MW, Chase EP, Ledo L, Nesbitt TS, Shewry SL. 
Teledermatology Operational Considerations, Challenges, and Benefits: The Referring 
Providers' Perspective. Telemedicine Journal and E-Health. 2012 Oct;18(8):580-4. doi: 
10.1089/tmj.2011.0241. Epub 2012 Aug 10. 

2012	 Armstrong AW, Cheeny S, Wu J, Harskamp CT, Schupp CW. Crowdsourcing for Data 
collection: A Pilot Study Comparing Patient-Reported Experiences and Clinical Trial 
Data for the Treatment of Seborrheic Dermatitis. Skin Research and Technology, 2012 
Aug 14. doi: 10.1111/j.1600-0846.2012.00667.x, Epub 2012 Aug 14. 

2012 	 Chambers CJ, Parsi KK, Schupp C, and Armstrong AW. Patient-Centered Online 
Management of Psoriasis: A Randomized Controlled Equivalency Trial. Journal of the 
American Academy of Dermatology (JAAD). 2012 June;66(6):948-53. 

2012	 Parsi KK, Chambers CJ, and Armstrong AW. Cost-Effectiveness Analysis of a Patient-
Centered Online Care Model for Management of Psoriasis. Journal of the American 
Academy of Dermatology (JAAD). 2012 Apr;66(4):563-70. 

2012	 Lamel SA, Haldeman KM, Ely HP, Kovarik C, Pak H, Armstrong AW. Application of 
Mobile Teledermatology for Skin Cancer Screening. Journal of the American Academy 
of Dermatology (JAAD), 2012 Oct;67(4):576-81. doi: 10.1016/j.jaad.2011.11.957. Epub 
2012 Jan 13. 

2012	 Kanada KN, Schupp CW, Armstrong AW. Association between psoriasis and viral 
infections in the United States: focusing on hepatitis B, hepatitis C, and human 
immunodeficiency virus. Journal of the European Academy of Dermatology and 
Venereology (JEADV). 2012 May 7. Doi:10.1111/j.1468-3083.2012.04563. 
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2012	 Alikhan A, Ghods M, Armstrong AW. Survey of demographic and educational factors 
among dermatology chairs and chiefs. Cutis. 2012 Apr;89(4):195-8. 

2012	 Armstrong AW. Reddy SB, Garg A.  Novel Approach to utilizing electronic health records 
for dermatologic research: Developing a multi-institutional federated data network for 
clinical and translational research in psoriasis and psoriatic arthritis. Dermatology Online 
Journal. 2012 May 15;18(5):2. 

2012	 Armstrong AW. Practical Approach to Providing Patient Support. (Cover Focus) Practical 
Dermatology. 2012 Jun, pp 37-39. 

2012	 Ibrahimi OA, Bangash H, Green L, Alam M, Armstrong AW, Eisen DB.  Perceptions of 
expertise in cutaneous surgery and cosmetic procedures: what primary care physician 
thinks. Dermatologic Surgery, 2012 Oct;38(10):1645-51. doi: 10.1111/j.1524-
4725.2012.02577.x. Epub 2012 Sep 7. 

2012 	 Armstrong AW, Harskamp CT, Cheeny S, Schupp CW. Crowdsourcing for research data 
collection in rosacea. Dermatology Online Journal. 2012 Mar 15;18(3):15. 

2012	 Brezinski EA, Armstrong AW. Off-label biologic regiments in psoriasis: a systematic 
review of efficacy and safety of dose escalation, reduction, and interrupted biologic 
therapy. PLOS One. 2012;7(4):e33486. 

2012 	 Armstrong AW, Cheeny S, Wu J, Harskamp CT, Schupp CW. Harnessing the Power of 
Crowds: Crowdsourcing as a Novel Research for Evaluation of Acne Treatments. 
American Journal of Clinical Dermatology, 2012 Dec 1;13(6):405-16. doi: 
10.2165/11634040-000000000-00000. 

2012 	 Armstrong AW, Harskamp CT, Cheeny S, Schupp CW. Crowdsourcing in eczema 
research: a novel method of data collection. Journal of Drugs in Dermatology, 2012 
Oct;11(10):1153-5. 

2012	 Armstrong AW, Wu J, Kovarik CL, Goldyne ME, Oh DH, McKoy KC, Shippy AM, Pak 
HS. State of teledermatology programs in the United States. Journal of American 
Academy of Dermatology, 012 Nov;67(5):939-44. doi: 10.1016/j.jaad.2012.02.019. Epub 
2012 Mar 28. 

2012	 Armstrong AW. Innovations in teledermatology: Direct patient-specialist care enabled by 
mobile technology. Expert Review of Dermatology. 2012 Jun:7(3):223-225. 

2012	 Maverakis E, Li CS, Alikhan A, Lin TC, Idriss N, Armstrong AW. The effect of academic 
misrepresentation on residency match outcomes. Dermatology Online Journal. 2012 Jan 
15:18(1):1. 

2012	 Armstrong AW, Lam KH, Chase EP. Epidemiology of classic and AIDS-related Kaposi’s 
sarcoma in the USA: incidence, survival, and geographical distribution from 1975 to 
2005. Epidemiology and Infection. 2012 Mar:1-7. 

2012 	 Armstrong AW, Kwong MW, Ledo L, Nesbitts TS, Shewry SL. Practice models and 
challenges in teledermatology: a study of collective experiences from teledermatologists. 
PLOS One. 2011;6(12):e28687.  

2012	 Armstrong AW, Harskamp CT, Ledo L, Rogers JH, Armstrong EJ. Coronary Artery 
Disease in Patients With Psoriasis Referred for Coronary Angiography. American 
Journal of Cardiology. 2012 Apr 1;109(7):976-80. 
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2012	 Hsu L, Armstrong AW. Psoriasis and Autoimmune Disorders: A Review of the Literature. 
Journal of the American Academy of Dermatology (JAAD), 2012 Nov;67(5):1076-9. doi: 
10.1016/j.jaad.2012.01.029. 

2012	 Lamel SA, Chambers CJ, Ratnarathorn M, Armstrong AW. The Impact of Live-
Interactive Teledermatology on Changes in Diagnosis, Management, and Clinical 
Outcomes. Archives of Dermatology, 2012 Jan;148(1):61-5. 

2012	 Chase EP, Armstrong AW. Advances in management of Atopic Dermatitis: New 
Therapies and Novel Uses of Existing Treatments. Seminars in Cutaneous Medicine and 
Surgery. 2012 Mar; 31(1):17-24. 

2012	 Johnson MJ, Armstrong AW. Diagnosing Psoriasis: Clinical and histological features of 
psoriasis. Clinical Reviews in Allergy and Immunology. 2012 Jan 15;18(1):1. 

2012 	 Armstrong AW. Treatment selection for moderate-to-severe psoriasis in special 
populations, In: UpToDate, Rose BD (Ed), UpToDate, Wellesley, MA, May 2012. 

2011-2012 Armstrong AW, Liu V, Mihm MC. Pathologic characteristics of malignant melanoma, 
In: UpToDate, Rose BD (Ed), UpToDate, Wellesley, MA, May 2011. 

2011-2012 Armstrong AW, Liu V, Mihm MC. Pathologic evaluation of regional lymph nodes 
evaluation in melanoma, In:UpToDate, Rose BD (Ed), UpToDate, Wellesley, MA, 
Janurary 2011. 

2011	 Bailey EE, Ference Eh, Alikhan A, Hession MT, Armstrong AW. Combination 
Treatments for Psoriasis: A Systematic Review and Meta-analysis. Archives of 
Dermatology. 2012 Apr;148(4):511-22. 

2011	 Armstrong AW, Pearson K. Psoriasis and Cardiovascular Disease: Epidemiology, 
Mechanisms, and Clinical Implications. Psoriasis: Targets and Therapy, 2012:2 1–11. 

2011	 Parsi KK, Brezinski EA, Lin TC, Li CS, Armstrong AW. Are Psoriasis Patients Being 
Screened for Cardiovascular Risk Factors? A Study of Awareness and Screening 
Practices among Primary Care Physicians and Cardiologists. Journal of American 
Academy of Dermatology (JAAD), 2012 Sep;67(3):357-62. 

2011	 Goldyne M, Armstrong AW. Teledermatology Program Guide. California Telemedicine 
eHealth Center, 2011. 

2011 	 Rehal B, Armstrong AW. Health outcomes in Atopic Dermatitis. Dermatologic Clinics. 
2012 Jan;30(1):73-86. 

2011 	 Li K, Armstrong AW. A Review of Health Outcomes in Patients with Psoriasis. 
Dermatologic Clinics. 2012 Jan;30(1):61-72. 

2011	 Kim RH, Armstrong AW. Nonmelanoma Skin Cancer. Dermatologic Clinics. 2012 
Jan;30(1):125-39. 

2011	 Tuong W, Cheng LS, Armstrong AW. Melanoma: Epidemiology, Diagnosis, Treatment, 
and Outcomes. Dermatologic Clinics. 2012 Jan;30(1):113-24. 

2011 	 Cheng LS, Armstrong AW. Desmoplastic Melanoma. Advances in Malignant Melanoma: 
Clinical and Research Perspectives. In Armstrong AW. Editor. Advances in Malignant 
Melanoma: Clinical and Research Perspectives. InTech, SBN 978-953-307-575-4. 

2011	 Armstrong AW, Baden H. Folliculitis. British Medical Journal Point-of-Care, British 
Medical Journal, 2011 at www.pointofcare.bmj.com. 
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