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Outline
A.  Why web evaluation?
B.  Usability feedback
C.  User feedback
D.  Usage data
E. Web/Internet performance data
F. Conclusions

--Note #1:  This is an overview presentation.  For an in-
depth example of web evaluation, see Eve-Marie 
LaCroix’s presentation Fri, 10:30am, 9/20/02, on 
MEDLINEplus.
--Note #2:  For an overview of NLM, see Becky J. 
Lyon’s presentation Fri, 9:30am, 9/20/02.
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A.  Why web evaluation?

• Transition to 99% web-based health information 
dissemination over last 5 years

• Expanded definition of “users”—general public, 
community-based organizations in addition to 
health providers, librarians, researchers

• Traditional “evaluation” methods less applicable, 
feasible in web environment 

• More challenging desired “outcomes” or 
“performance measures”
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H. Ross Ashby’ s Law of Requisite Variety

• Complexity of Monitoring/Evaluation and 
Management System must ≥
Complexity of the Real World System

• Applies in spades to web-based health information 
systems

• Without new and updated methods, we run the 
risk of flying blind
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Why we care—desired outcomes

1. Increase awareness, accessibility, and usage of 
health information

2. Increase impacts of usage of health information
3. + Impact on patient/provider health decisions
4. + Impact on patient health-related behaviors
5. + Impact on patient and overall indicators of 

health
6. Reduce health disparities (among ethnic, 

cultural, geographic groups)
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More desired outcomes
7. Reduce rolling digital divide (computer/Internet 

haves and have nots)
8. Improve quality of web-based health 

information
9. Encourage innovation in web-based medical 

informatics, telemedicine, Health Next 
Generation Internet

10. Promote successful application of innovations in 
health arena

NLM’ s response—Implement a multidimensional, 
diverse set of web evaluation methods & studies
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B.  Usability Feedback
• Heuristic/expert review of select web sites

-- applies standard web design principles by 
recognized experts
-- can include comparative search results

• Informal usability lab testing
-- semi-structured testing in a computer lab

• Formal usability lab testing
-- structured testing/feedback in formal lab setting
-- use of videotape and transcripts
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C.  User Feedback
• Directed user feedback

-- a group of users are asked to provide feedback, 
typically online, re a developmental or new web 
site in response to test exercises and questions

• Face-to-face focus groups
-- a small group of users (typically 8-12) meet for 
an hour to provide feedback on a web site

• Online focus groups
-- small group of users respond in an entirely 
online, interactive environment, with online 
moderator
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User Feedback—Contd 

• Nationwide telephone surveys of online health 
information users
-- randomized sample of online users re health 
information-seeking practices
-- e.g., syndicated survey CybercitizenHealth 
conducted annually in US (by CyberDialogue, 
Inc., now Manhattan Research)
-- e.g., various surveys sponsored by the Pew 
Internet Project—see www.pewinternet.org
-- provides useful contextual and comparative info
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User Feedback—Contd

• Online “ virtual”  user survey
-- survey of members of an external panel of web 
users, not NLM’ s own users

• Online “ virtual”  user competitive analysis
-- survey of external panel members re 
comparative feedback on several web sites

• Online “ real”  user surveys
-- randomized sample of actual users given 
opportunity to respond to online questionnaire
-- NLM has completed surveys of 4 web sites
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Cross Comparison of Survey Results

• MEDLINEplus (www.medlineplus.gov)—
February 2001—2,969 respondents

• ToxNet (www.toxnet.nlm.nih.gov)—December 
2001-February 2002—1077 respondents

• PubMed (www.pubmed.gov)—March-April 
2002—15,826 respondents [3,839 subset for 
quality control]

• NLM Home [or Main] Page (www.nlm.nih.gov)
—July 2002—4,163 respondents
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Snapshot of Cross Site Comparisons
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Cross Site Comparisons— Contd
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D.  Usage Data
• Web log data analysis

-- collection and analysis of web log file data 
using commercial or custom software
-- provides basis for time series and drill down 
analyses of usage traffic, but must recognize error 
factors since IP addresses (computers), not 
identifiable users, are being measured
-- undercounts institutional users (e.g., libraries) 
with fixed IP addresses, overcounts individual 
users with dynamic IP addresses
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Usage Data— Contd 

• Web log metrics
-- most common metrics include pages 
downloaded, total visits, unique visitors, and, 
where applicable, searches per month
-- other metrics include repeat visitors, pages per 
visit, US vs non-US visitors (subject to 
limitations), originating and referring sites, most 
frequent pages visited

• Survey-log data comparisons
-- can cross-validate accuracy of data sets
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Usage Data— Contd

• External Internet audience measurement
-- private companies assemble large virtual panels 
of users who agree to web usage monitoring
-- panel size ranges from 50K to 1.5 million, and 
cover home, office, school, some international
-- usage data extrapolated to US or global 
estimates based on demographics & census data
-- exact methodologies vary by company, most use 
common metrics of pages viewed, unique visitors 
per month
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Usage Data— Contd 

• NLM history with Internet audience companies
-- PCDataOnline, Inc., 1999-2001 [defunct]
-- comScore Networks, Inc., 2001-present
-- Nielsen/NetRatings, Inc., 2002-present

• NIH and NLM drill-down data possible
-- drill-down studies indicate that NLM web sites 
account for ~50-55% of total NIH.gov traffic (as 
measured by unique visitors per month) and up to 
~80% (based on page views)
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Health Information Sector
August 2002 (netScore data)

[excluding web portals with health channels]

2.0M1.5M0.4M0.28MDrKoop
3.9M2.5M0.52M0.35MIntelihealth
5.2M3.8M0.64M0.45MMayoClinic

15.5M6.7M0.97M0.54M  Medscape
53.0M44.8M4.6M3.7MWebMD
84.5M42.7M5.9M3.2MNIH.gov

Global 
pages 
viewed

US 
pages 
viewed

Global 
unique 
visitors

US 
unique 
visitors
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US Government Health Sector
August 2002 (netScore data)

1.6M1.5M0.26M0.24MCMMS
10.2M9.2M0.85M0.78MVA
8.9M8.5M1.1M0.97MHHS

10.1M7.5M1.2M0.76MFDA
13.6M9.0M2.7M1.8MCDC
84.5M42.7M5.9M3.2MNIH

Global 
pages 
viewed

US  
pages 
viewed

Global 
unique 
visitors

US 
unique 
visitors
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E.  Web/Internet Performance Data

• Key question--How fast can users download web 
pages and conduct database searches via the 
Internet?

• Metrics— transport level/TCP (BTC, RTT, route 
stability, packet loss, route utilization)

• Metrics— applications level/HTTP (response time, 
download time)

• Timing— ad hoc, defined period, continuous
• Directional— asymmetric/symmetric, 

inbound/outbound
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Performance Data— Contd

• NLM’ s Internet connectivity performance testing
-- extended to higher bandwidth pathways (vBNS, 
Abilene) starting in 2000
-- transition to operational status as part of NOSC 
(Network Operations & Security Center)
-- planned NLM-centric monitoring network, e.g., 
with Regional Medical Libraries, Resource 
Libraries, select International MEDLARS Centers
-- pilot project with University Corporation for 
Advanced Internet Development (UCAID) 
/Internet2 on critical incident high bandwidth uses
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Performance Data— Contd 
• External Internet performance testing

-- Keynote measurement services, since 1998
-- Average download times for NLM web sites as 
measured from Keynote’ s network of US and 
international nodes
-- Comparisons with business, consumer, and 
government performance benchmarks
-- Used for network management & comparison 
with internal testing
-- Compare Keynote with internal and NLM-
centric network measurements
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F.  Some Conclusions
• NLM’ s experience since 1997 indicates that a 

diversified web evaluation strategy is warranted.
• Online user surveys provide useful information.
• For NLM, the four web sites surveyed have a solid 

base of highly satisfied core users.
• For these web sites, the predominant user groups 

appear to be well matched to the primary site 
mission(s).

• Taken together, these web sites appear to be 
meeting the needs of a broad spectrum of users.
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Conclusions— Contd 

• First time users may be less likely to fill out 
surveys— focus groups and special feedback 
projects can help here.

• Users learn about NLM web sites through diverse 
means and channels.

• A highly diversified communications strategy is 
warranted— e.g., search engines, links with other 
web sites, libraries, physicians, health groups.

• Are we having an impact?  The user surveys 
suggest yes— witness MEDLINEplus.



EAHIL9-19-02Wood-Lyon1 25

Impact of Using MEDLINEplus Information
[Repeat Visitors Only, n = 1455; * = Disease, condition, diagnosis, or treatment]
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Conclusions— Contd

• In sum, a multidimensional, robust web evaluation 
strategy has helped NLM better understand its 
users and the health information sector, develop 
and improve its web sites, and gauge the impact of 
web site usage.

• This web evaluation strategy has helped the NIH 
family of web sites, and within NIH most 
predominantly powered by NLM, to emerge as a 
leader in both the USG and global health sector.

• This multidimensional strategy seems generally 
applicable to other health information web sites, 
including those represented by the EAHIL. 
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$GGLWLRQDO�,QIRUPDWLRQ�
� )RU�D�FRS\�RI�WKLV�SUHVHQWDWLRQ�RU�IROORZ�XS�

TXHVWLRQV��H�PDLO�)UHG�:RRG�DW�
fred_wood@nlm.nih.gov

� 1/0�FR�VSRQVRUHG�DQ�$SULO����������6\PSRVLXP�
RQ�´(YDOXDWLQJ�2XU�:HE�3UHVHQFHµ�ZLWK�&(1',��D�
8�6��LQWHUDJHQF\�VFLHQFH�LQIRUPDWLRQ�JURXS

� 3UHVHQWDWLRQV�DYDLODEOH�RQ�WKH�&(1',�ZHE�VLWH�DW�
KWWS���ZZZ�GWLF�PLO�FHQGL�

� $OVR�VHH�ZZZ�8VDELOLW\�JRY��PDLQWDLQHG�E\�WKH�8�6��
1DWLRQDO�&DQFHU�,QVWLWXWH��IRU�LQIRUPDWLRQ�RQ�D�ZLGH�
UDQJH�RI�ZHE�XVDELOLW\�DQG�XVHU�IHHGEDFN�WRSLFV�


