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Melanoma is a major public 
health problem and, unlike 
most cancers, is increasing 

in frequency.1 Primary care physi-
cians (PCPs) are well positioned to 
have a substantial impact on mela-
noma mortality by early detection 
of these lesions, yet they generally 
do not inspect areas of the skin on 
which melanomas most commonly 
arise. Important barriers to effective 
skin cancer screening by PCPs in-
clude a lack of time, confidence, and 
adequate training.2-4 Interventions 
may improve primary care providers’ 
ability to detect and manage skin le-
sions.5-7 

The Basic Skin Cancer Tri-
age (BSCT) Curriculum is an ed-
ucational intervention that was 
designed to improve the skills, con-
fidence, attitudes, and knowledge 
of PCPs regarding skin cancer con-
trol, with a focus on early detection 
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BACKGROUND AND OBJECTIVES: Primary care physicians 
(PCPs) are uniquely positioned to detect melanoma. Effective edu-
cational interventions targeted at PCPs may improve early melano-
ma detection. A previous in-person Basic Skin Cancer Triage (BSCT) 
2-hour course demonstrated significant short-term improvement 
in provider practices, attitudes, ability, confidence, and knowledge. 
We conducted a randomized trial to test the efficacy of the BSCT 
course implemented as a web-based learning program, compared 
to a similar (control) web-based course on weight assessment. 

METHODS: We recruited a sample of 57 PCPs and 3,341 of their 
patients from four geographically diverse centers. Skin cancer con-
trol activities by PCPs were assessed by physician survey and by 
chart review and patient telephone interview about their recent 
visit to their PCP at baseline and at 1–2 months and 12 months 
after course completion. 

RESULTS: Some effect of intervention on skin cancer parameters 
was self-reported by physicians; this was not confirmed by patient 
survey or chart-extracted data. Rates of skin cancer control prac-
tices by PCPs were low across both groups before and after in-
tervention. The positive changes in physician-reported behaviors 
(total body skin examination [TBSE]), intentions (discuss skin can-
cer detection), confidence (performing TBSE), office practices, and 
knowledge (58% skin versus 49% control) were neither matched 
by differences in practice reported by their patients, nor persisted 
in a longer term follow-up, hence may be attributable to physi-
cian recall bias due to the experience of the course or desire to 
please study investigators and were less dramatic as compared 
to our previously reported in-person BSCT intervention. Thus this 
approach by itself appears unlikely to result in improved PCP han-
dling of skin cancer issues. 

CONCLUSIONS: Given previous success with our in-person course, 
the features required to make WBL a more effective tool for medi-
cal education must be further explored.

(Fam Med 2013;45(8):558-68.)
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of melanoma.2,3,8 Our previous trial 
of in-person counseling of 28 PCPs, 
recruited from five sites of a health 
maintenance organization noted 
improvement in provider attitudes 
toward the total body skin examina-
tion (TBSE) as well as significant in-
creases in provider self-reported skin 
cancer control practices during ini-
tial visits of patients with normal or 
high risk for melanoma.2,3 Changes 
in practice behavior were confirmed 
by independent patient exit inter-
views. Provider ability to diagnose 
and triage skin lesions significant-
ly improved, as determined by pre- 
and post-intervention testing with 
20 skin lesions images.2,3 Significant 
improvements in knowledge of skin 
cancer control practices and confi-
dence in ability to provide skin can-
cer preventive services were also 
observed.2,3

Web-based learning (WBL) inter-
ventions have become more preva-
lent in medical education likely due 
to distinct advantages they offer such 
as cost-effective mass educational 
outreach and consistent educational 
content.8-10 Previous studies suggest 
WBL can achieve similar or superior 
results compared with in-person de-
livery;9 however, data from a recent 
meta-analysis are inconclusive as to 
whether this approach is more effi-
cacious than traditional methods.8,11 
Given the positive outcomes of our 
previous in-person intervention and 
the advantages of WBL, we adapt-
ed the BSCT in-person course into a 
WBL continuing education. Our aim 
was to test the efficacy of the BSCT 
course as a WBL program, compared 
to an attention control WBL program 
on weight assessment, by conduct-
ing a randomized trial in a sample 
of PCPs. 

Methods
We conducted an RCT to test the 
efficacy of a web-based skin cancer 
early detection continuing education 
course (BSCT) in a sample of PCPs. 
Our primary endpoint was PCP per-
formance of skin examination during 
routine visits. Secondary endpoints 
included assessments of physician 

skin cancer triage skills, attitudes, 
counseling, and knowledge regard-
ing skin cancer issues. Our interven-
tion was the BSCT curriculum, an 
online educational program designed 
by a multidisciplinary team of spe-
cialists in dermatology, psychiatry, 
primary care, behavioral science, and 
medical education with the aim of 
increasing skin examination prac-
tices for the early detection of mela-
noma and other skin cancers. This 
2-hour curriculum included an eight-
step algorithm to triage skin lesions 
and 108 frames across sections: wel-
come screen and navigation tutori-
al; general skin cancer introduction 
and epidemiology; clinical character-
istics of skin lesions and the BSCT 
algorithm, which were aimed at de-
veloping skills in pattern recogni-
tion and differentiation of benign 
and malignant skin lesions; TBSE 
performance; clinical counseling on 
skin cancer; teaching the thorough 
skin self-examination (TSSE) to pa-
tients; development of office systems 
to facilitate skin examinations; and 
conclusion. As an attention control, 
we developed a comparable online 
educational program on assessment 
and counseling of diet, physical ac-
tivity, and weight status: 99 frames 
on obesity, the physician’s role in ad-
dressing weight, common physician 
counseling barriers (eg, time, reim-
bursement, training), and strategies 
for quick and effective counseling 
practices. This study was approved 
by the Institutional Review Board 
of the Providence Veterans Affairs 
Medical Center.

Measures
Outcomes were assessed through 
physician surveys, telephone inter-
views of their patients, and patient 
chart data collected by the research 
assistants (RAs). Participating phy-
sicians completed an online survey 
to assess PCPs’ own behaviors, con-
fidence, attitudes, intentions, and the 
procedures used in their offices. Phy-
sicians were asked to report behav-
iors, ie, styles of performing exams 
(on a scale of 1–4—1=didn’t per-
form, 4=performed) and on patient 

counseling (1–5, 1=never, 5=always). 
Attitudes were assessed by physi-
cian report of importance, priority, 
or effectiveness of certain skin can-
cer control activities (1–5, 1=strongly 
disagree, 5=strongly agree). Physi-
cians reported both their intentions 
and office behaviors by responding 
via a binary scale on their consid-
eration in discussing or performing 
certain activities in a greater propor-
tion of patients and on office proce-
dures, respectively. Confidence was 
assessed by physician report (1–5, 
1=not confident, 5=extremely confi-
dent) of skin cancer control practices. 
To compare these measures across 
physicians, each physician’s scaled 
response was converted to an equiv-
alent score across all questions in a 
category, allowing for calculation of 
statistical significance between re-
ported measures.

Patients were recruited and con-
sented from each physician prac-
tice at three time points (prior to, 
and at 1 and 12 months after the 
physician completed the web-based 
course). The patient exit interviews, 
which were conducted by telephone, 
asked the patient to report the prac-
tices observed and clinical questions 
asked in their recent clinical encoun-
ter with their PCP. The chart data 
was designed to measure the docu-
mentation of the clinical measures 
and counseling behaviors between 
the physician and patient.

We recruited physician partici-
pants from four collaborating cen-
ters: Mid-Atlantic (Center 1), Ohio 
(Center 2), Kansas (Center 3), and 
Southern California (Center 4). Each 
center lead investigator recruited 
physicians who were part of its re-
search or practice network (gener-
al internists, family physicians, or 
medicine-pediatrics practitioners). 
At most, one physician per prac-
tice could participate. Participating 
physicians were community based, 
devoted at least 75% of their time 
to adult primary care practice, had 
been in practice for at least a year, 
and were not expected to retire in 
less than 2 years. We required that 
their patients were predominantly 
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at more than minimal risk of mela-
noma (ie, non-sun-exposed skin col-
or was white or tan but not brown). 

Patients were recruited by an RA, 
who traveled to each practice for co-
ordination, recruitment of patients, 
and performance of chart reviews. 
Starting times for the practices in 
each center were staggered over 15 
months. RAs discussed with the ad-
ministrative staff members which 
patients would be appropriate to ap-
proach. Survey center staff contacted 
each participant (within 1–2 weeks 

of office visit) to complete the patient 
exit interview. 

Statistical Analysis
Descriptive statistics for physician 
and patient characteristics were as-
sessed by intervention group (Table 
2). Chi-square statistics were used to 
assess most demographic differences 
between intervention groups, and a 
t test assessed differences in mean 
patient age. Provider-reported behav-
iors, attitudes, intention, confidence 
and office practices were entered 

into generalized linear models as 
a semi-continuous outcome (depen-
dent) variable with the experimental 
group as the independent variable. 
Patients were asked about physi-
cian behaviors during the visit in 
which they were recruited and for 
any other visit during the last year. 
These two responses were collapsed 
to indicate positive if the patient re-
ported yes for either this or any oth-
er visit and negative if not for both 
visits. Chart reviews looked for the 
outcome only for the visit in which 

Table 1: Physician Characteristics by Randomized Group

Skin Group  
(f) Skin Group

Control Group  
(f) Control Group 

Total  
(f) Pr

Physicians 22 39% 35 61%   0.11

Sex         0 0.4

Female 6 27% 13 37% 19  

Male 16 73% 22 63% 38  

Age group           0.14

<35 6 27% 3 9% 9  

36–45 7 32% 11 31% 18  

>46 9 41% 21 60% 30  

Degree achieved           0.9

MD 19 86% 30 86% 49  

DO 3 14% 5 14% 8  

Specialty           0.18

Internal medicine 1 5% 8 23% 9  

Internal medicine and 
pediatrics 1 5% 1 3% 2  

Family medicine 20 91% 26 74% 46  

Years in practice           0.3

0–5 3 14% 1 3% 4  

6–15 10 45% 15 43% 25  

>15 9 41% 19 54% 28  

Race           0.5

Asian or Pacific Islander 3 14% 5 14% 8  

White/Hispanic 0 0% 1 3% 1  

White (Non Hispanic) 18 82% 29 83% 47  

Other 1 5% 0 0% 1  

Previous dermatology training           0.069

None 15 68% 29 83% 44  

Some 6 27% 3 9% 9  

Did not answer 1 5% 3 9% 4  
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the patient was recruited. The raw 
percentage of charts/patients indicat-
ing a positive response is displayed 
(Tables 3 and 4). Mixed models 
were constructed with each depen-
dent variable including the physi-
cian variable in the model to adjust 
for group intraclass correlation and 
the experimental group as the in-
dependent variable. The displayed 
statistical significance of differenc-
es between experimental models (P 
values) is derived from these models. 
SAS version 9.2 (SAS Institute, Inc, 
Cary, NC) was used for all analyses.

Results 
Recruitment and Demographics
A total of 57 PCPs were recruited 
into the program with 39% random-
ly assigned to the skin group. There 
were no significant differences be-
tween groups in gender, age, MD ver-
sus DO, residency training (internal 
medicine, internal medicine/pediat-
rics, and family medicine), years in 
practice, race, or previous training in 
dermatology (Table 1). Fifty-one com-
pleted the web course, 49 at 1 month, 
and 41 at 12 months (Figure 1).

 

At baseline, we surveyed 1,434 
patients from practices of recruited 
PCPs; 37% were skin group PCPs. 
Two months after randomization, 
we surveyed 1,072 patients from 
the practices of recruited PCPs, 
38% were from the skin group PCPs’ 
practices (Figure 1). There were 
some differences with respect to pa-
tient race and age; however, none by 
patient gender, education, or income 
in skin versus weight course (Table 
2). At our second follow-up point, we 
surveyed 835 patients (37% of skin 
group).

Table 2: Patient Characteristics at 1 Month After Intervention

 
Skin Group  

(f) Skin Group
Control Group  

(f) Control Group Total Pr

Sex 403   669   1072 0.2

Female 239 59% 369 55% 608  

Male 164 41% 300 45% 464  

Mean age 54.8   57.8   56.7 P=.004

Education           0.5

≤ High school 17 4% 43 6% 60  

High school graduate/GED 107 27% 178 27% 285  

Some technical/junior college/Tech 
junior grad/some college 105 26% 159 24% 264  

College graduate 107 27% 181 27% 288  

Postgraduate 57 14% 98 15% 155  

Other 10 2% 10 1% 20  

Hispanic/Latino           0.001

Yes 7 2% 46 7% 53  

No 396 98% 622 93% 1,018  

Don’t know/refused 0 0% 1 0% 1  

Race           0.05

Asian 11 3% 11 2% 22  

Black or African American 38 9% 58 9% 96  

White 295 73% 534 80% 829  

Other 59 15% 66 10% 125  

Income           0.8

<20 k 53 13% 84 13% 137  

20–40 k 88 22% 132 20% 220  

40–80 k 119 30% 191 29% 310  

>80 k 106 26% 192 29% 298  

Don’t know/did not answer 37 9% 70 10% 107  
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Physician Behaviors
None of the physician early detec-
tion and prevention behaviors dif-
fered significantly between groups 
across the three sources (physician 
self-report, patient exit interviews, 
chart review) at baseline.

Early Detection
At the 1-month post-randomization, 
the skin group was more likely to re-
port performing a TBSE during an 
annual visit (4.0 versus 3.2, P=.04), 
providing patients with counseling, 
resources or materials on skin cancer 
risk reduction (3.0 versus 2.1, P=.01), 
and providing patients with counsel-
ing, resources, or materials on TSSE 
and identification of suspicious skin 

lesions (2.8 versus 2.1, P=.03). The 
skin group was less likely to report 
referring patients to a dermatologist 
for issues related to skin cancer (2.1 
versus 2.7, P=.02). 

There were no significant differ-
ences in patient reports of early de-
tection practices (see Table 4) at the 
first follow-up.

Patient chart data extracted at the 
first follow-up demonstrated a sig-
nificantly higher skin biopsy rate by 
the skin group over the weight group 
(1% versus 0%). The skin group was 
less likely than the weight group to 
document the date of planned TBSE 
(1% versus 3%). However, 12 months 
after randomization these differences 
did not persist, and the skin group 

only was more likely to report dis-
cussing skin cancer detection (3.4 
versus 3.0, P=.02). 

There were no significant differ-
ences in early detection by patient 
reports or chart data at 12 months.

Prevention 
There were no significant differenc-
es of physician reports of prevention 
activities at the first follow-up as-
sessment. 

Data on prevention activities ex-
tracted from patient charts at the 
first follow-up did not differ signif-
icantly between skin and weight 
groups.

At the second follow-up, preven-
tion activities did not vary between 

Figure 1: Physician and Patient Retention by Group at Baseline and Follow-Up
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groups as measured by physician 
survey. 

Conversely, at the second follow-
up, patients of the skin group were 
less likely to report receiving written 
materials on skin cancer (P=.017). 

Chart data also did not reveal 
significant differences in preven-
tion activities between groups at 12 
months.

When patients of the skin and 
weight group were surveyed via tele-
phone at the first follow-up, PCPs 
were reported to most commonly ask 
about personal and family history of 

melanoma and examine the skin of 
the trunk, while patients reported 
being infrequently asked regarding 
their history of tanning/sunburns, 
told how to TSSE, or having been 
completely undressed (Table 4). 

Physician Attitudes, Intentions, 
Confidence, Self-Reported Office 
Procedures, and Knowledge
Among a total of 11 skin-related at-
titude, intention, confidence, self-
reported office procedure, and 
knowledge questions, there were no 
statistically significant differences 

between the skin and weight groups 
at baseline as reported by physi-
cians. 

At the first follow-up, attitudes did 
not vary significantly between the 
skin and weight groups per physi-
cian survey. At this time, the skin 
group was more likely to report in-
tentions to discuss: skin cancer de-
tection during an initial visit (1.4 
versus 2.0, P=.002), skin cancer de-
tection during an annual visit (1.4 
versus 1.9, P=.008), and skin cancer 
prevention during an annual visit 
(1.4 versus 1.9, P=.003). Additionally, 

BASELINE

Charted in BSCT 
Group (% Yes) 

Charted in 
Weight Group 

(% Yes) Pr*

TBSE this visit 1% 5% <0.0001

Date of last TBSE is in chart 8% 10% 0.4

Date of planned TBSE is in chart 0% 1% 0.6

Any skin exam this visit 45% 49% 0.1

Skin biopsy this visit 1% 0% 0.1

Any dermatologist visit or problem 12% 14% 0.3

Referral to dermatologist this visit 2% 2% 0.6

Skin cancer risk factors 1% 1% 0.5

Skin cancer prevention counseling 2% 6% 0.003

Any sun exposure/tanning booth notes 1% 2% 0.5

Patient agreement on skin self-exam 3% 1% 0.001

Patient agreement on sun protection 1% 1% 0.6

FIRST FOLLOW-UP

TBSE this visit 16% 18% 0.5

Date of Last TBSE is in chart 21% 12% 0.001

Date of planned TBSE is in chart 1% 3% 0.02

Any skin exam this visit 58% 50% 0.014

Skin biopsy this visit 1% 0% 0.008

Any dermatologist visit or problem 19% 19% 0.8

Referral to dermatologist this visit 2% 2% 0.7

Skin cancer risk factors 10% 6% 0.03

Skin cancer prevention counseling 12% 8% 0.02

Any sun exposure/tanning booth notes 3% 5% 0.3

Patient agreement on skin self-exam 1% 3% 0.06

Patient agreement on sun protection 1% 3% 0.1

(continued on next page)

Table 3: BSCT Patient Chart Data at Baseline and Follow-up
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the skin group reported greater con-
fidence than the weight with respect 
to confidence in performing a TBSE 
for skin cancer prevention (3.6 ver-
sus 3.0, P=.03) and confidence in 
counseling patients about reducing 
sun exposure (4.4 versus 3.9, P=.05). 
The skin group was also more likely 
to report providing instructions on 
warning signs for melanoma and/or 
skin cancer (95% versus 69%, P=.03). 
In addition, the skin group was more 
likely to report providing patients 
with instruction on the TSSE (80% 
versus 31%, P=.001) and counseling 
patients regarding skin cancer pre-
vention (100% versus 76%, P=.02). 
At 1 month after randomization, the 
PCPs who completed the BSCT web 
course displayed greater skin-related 
knowledge and skills compared to 
the weight group (58% versus 49%, 
P=.0039). Although the skin group 
improved again 12 months after ran-
domization it was not significant 
when compared to the weight group 
(69% versus 59%, P=0.1). Stratifi-
cation by time spent on the course 
did not reveal any association with 
knowledge and skills gained (data 
not shown).

At 12 months after randomization, 
there were no statistically significant 
differences between skin and weight 
groups in attitudes, intentions, of-
fice procedures, and knowledge as 
per physician survey. However, in 
this second follow-up assessment, 
the skin group remained more like-
ly to report confidence in performing 
a TBSE for skin cancer prevention 
(3.7 versus 3.0, P=.02) (Table 5).

Other measured parameters were 
not significantly different between 
skin and weight groups (Tables 3, 
4, 5).

Discussion
Our RCT of 57 PCPs reveals some 
effect on a variety of parameters at 
1–2 month follow-up after a web-
based learning (WBL) program to 
increase skin cancer examinations, 
prevention, detection, and associat-
ed counseling. However, consistent 
improvements were not seen across 
all measured parameters or across 
all sources (ie, patient survey, phy-
sician survey, and patient medical 
chart data). The positive changes 
were mostly transitory, without per-
sistence into the second follow-up as-
sessment, and were less dramatic as 

compared to our previous in-person 
BSCT intervention.2,12

In our population, referral to a 
dermatologist was charted by PCPs 
in 0.5%–2% of patient medical re-
cords. One study reported that 61% 
of family physicians never or infre-
quently referred their patients with 
pigmented lesions to a dermatolo-
gist.13 Another study noted that over 
one quarter of referrals to a derma-
tologist by a PCP were for a biopsy 
or excision of a suspicious lesion.14 
More than two thirds of family phy-
sicians reported excising lesions in 
the first study,13 and over one third 
of our patients reported having had 
a skin biopsy. While the proportion 
of patients who had skin biopsies 
extracted from charts was greater 
in the skin group at the first follow-
up, we could not determine wheth-
er this increase in biopsy was due 
to better detection of malignant le-
sions or simply due to an increase 
in procedures. An RCT where the 
family physicians who completed 
a video intervention on skin cancer 
prevention, detection, and manage-
ment were noted to have removed 
10% fewer benign lesions and near-
ly three times more malignant le-
sions when compared to before the 

SECOND FOLLOW-UP

TBSE this visit 20% 26% 0.04

Date of Last TBSE is in chart 34% 36% 0.53

Date of planned TBSE is in chart 4% 6% 0.43

Any skin exam this visit 57% 58% 0.7

Skin biopsy this visit 0% 1% 0.3

Any dermatologist visit or problem 17% 22% 0.08

Referral to dermatologist this visit 2% 2% 0.8

Skin cancer risk factors 5% 8% 0.04

Skin cancer prevention counseling 12% 11% 0.9

Any sun exposure/tanning booth notes 6% 6% 0.9

Patient agreement on skin self-exam 0% 2% 0.03

Patient agreement on sun protection 1% 3% 0.2

 
TBSE—Total Body Skin Examination 
BSCT—Basic Skin Cancer Triage 
*Pearson chi-square result from comparison of groups.

Table 3: Continued
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Table 4: BSCT Patient Telephone Survey at Baseline and Follow-Up

  Baseline First Follow-Up Second Follow-Up

Overall Reported (%) Overall Reported (%) Overall Reported (%)

Early detection items

Undress:      

Totally (including/undergarments)? 19% 19% 17%

Totally (excluding/undergarments)? 11% 11% 13%

Partially? 26% 27% 26%

Skin examined on:      

Backs of legs? 19% 20% 21%

Back? 36% 36% 37%

Belly? 36% 39% 34%

Ever had a skin biopsy? 36% 33% 39%

When was skin biopsy?      

At last visit 0% 1% 9%

In last year 15% 12% 16%

1–2 years ago 8% 8% 12%

3–5 years ago 12% 13% 11%

Told you to examine skin? 18% 18% 18%

Asked if you examine skin? 25% 26% 26%

Asked if exam specific areas? 12% 14% 14%

Asked if you TSSE? 7% 9% 8%

Told how to do TSSE? 8% 8% 8%

Were you concerned about growths? 19% 19% 18%

Were growths concerns addressed by PCP? 29% 26% 26%

Told warning signs of SC? 15% 13% 14%

Asked if you know when to contact PCP? 15% 18% 18%

Told chances of SC? 9% 8% 10%

PCP ever asked if you had melanoma/SC? 40% 41% 42%

PCP ever asked if family had melanoma/SC? 38% 40% 41%

Prevention items?

Written materials on SC? 6% 5% 6%**

Discuss sun exposure? 26% 25% 27%

Asked about sunscreen use? 15% 15% 18%

Told how to use sunscreen? 8% 8% 9%

Told to use sunscreen? 18% 17% 21%

Told to protect skin? 18% 17% 22%

Asked about sunburns? 3% 4% 5%

Asked about tanning? 1% 2%* 1%

Answer your questions on SC prevention? 10% 10% 10%

Agree to new SC plan? 6% 7% 8%

SC—skin cancer, TSSE—thorough self-skin examination. 
No significant differences were noted between the two groups. All percentages rounded to nearest whole number.  
* At 2 months, 2% of the BSCT group and 1% of the weight group reported to be asked about tanning (P=.035) 
** At 12 months, 2% of the BSCT group and 7% of the weight group reported receiving written materials on skin cancer (P=.017)
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Table 5: Physician Survey

 

Baseline First Follow-Up Second Follow-up

BSCT Weight
P 

Value BSCT Weight
P  

Value BSCT Weight
P  

Value

BEHAVIOR ( 1=never; 5=almost always)              

During an annual exam, how frequently 
do you: Perform a total body skin 
examination? 3.1 2.8 .3 3.9 3.2 .04 3.80 3.31 .3

During an annual exam, how frequently 
do you: Provide patients with counseling, 
resources, or materials to assist them to 
reduce their risk of skin cancer? 2.3 2.1 .4 3.0 2.1 .0097 2.93 2.27 .08

During an annual exam, how frequently 
do you: Provide patients with counseling, 
resources, or materials to assist them 
to examine their skin and identify skin 
lesions that require further evaluation? 2.2 2.2 .9 2.8 2.1 .03 2.80 2.35 .19

During an annual exam, how frequently do 
you: Refer patients to a dermatologist for 
issues related to skin cancer? 2.2 2.7 .081 2.1 2.7 .02 2.53 3.16 .10

During the last month, which statement 
best describes your style of discussing skin 
cancer detection with your adult patients? 3.0 2.8 .2 3.2 3.1 .4 3.40 2.96 .02

INTENTIONS (1=yes, definitely; 2= 
yes, somewhat; 3=no)                  

Have you considered discussing skin 
cancer detection with a greater proportion 
of your patients during an initial history 
and physical? 2.2 1.9 .095 1.4 2.0 .0015 1.73 1.73 1.0

Have you considered discussing skin 
cancer detection with a greater proportion 
of your patients during an annual exam? 2.1 1.9 .5 1.4 1.9 .008 1.67 1.65 1.0

Have you considered discussing skin 
cancer prevention with a greater 
proportion of your patients during an 
annual exam? 2.0 1.9 .6 1.4 1.9 .003 1.73 1.62 .6

q54/65/62=Have you considered discussing 
obesity with a greater proportion of your 
patients? 1.9 1.7 .5 2.2 1.5 .003 1.73 1.62 .7

q55/66/63=Have you considered discussing 
diet modification with a greater proportion 
of your patients? 1.8 1.6 .4 2.1 1.5 .015 1.60 1.58 .9

CONFIDENCE (1=not at all confident; 5=extremely confident)

How confident are you in your ability to: 
Perform a total body skin examination 
(TBSE) for skin cancer detection? 3.3 2.8 .058 3.6 3.0 .031 3.73 3.00 .015

How confident are you in your ability 
to: Counsel patients about reducing sun 
exposure? 3.8 3.7 .5 4.4 3.9 .046 4.33 3.92 .06

(continued on next page)
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Table 3: Continued

Baseline First Follow-Up Second Follow-up

  BSCT Weight
P 

Value BSCT Weight
P  

Value BSCT Weight
P  

Value

OFFICE (% yes)

Patients are provided with instruction in 
skin self-examination by me or a member 
of my staff. 0.5 0.3 .15 0.8 0.3 .001 60% 42% .3

Patients are provided with instruction on 
warning signs for melanoma and/or skin 
cancer by me or a member of my staff.  0.7 0.4 .048 1.0 0.7 .026 80% 54% .09

Patients are provided with counseling 
regarding skin cancer prevention by me or 
a member of my staff 0.7 0.7 .7 1.0 .8 .018 93% 76% .16

BSCT—Basic Skin Cancer Triage

intervention.15 Further, at the first 
follow-up, skin cancer knowledge 
tested in the skin group was signifi-
cantly greater than in the control. 
This effect of improved skin can-
cer knowledge was also seen in this 
study with a video intervention.15 
However, our improvement in skin 
cancer knowledge with intervention 
did not correlate with patient reports 
of physicians’ skin cancer control ac-
tivities. Given a lower referral rate 
and slightly higher skin biopsy rate, 
the greater confidence and knowl-
edge in detecting skin cancer may 
increase the rate of PCP biopsy to 
diagnose skin cancer.

In our previous in-person BSCT 
intervention, we noted significant 
short-term improvement in provid-
er attitudes toward the TBSE, self-
reported performance and confidence 
of skin cancer control practices, and 
knowledge and ability to diagnose 
and triage skin lesions.2,3 

Disparities in the success of our 
previous in-person intervention and 
our current WBL intervention may 
be attributable to study and instruc-
tional design, outcome measure-
ments, and content delivery format. 
The WBL intervention’s RCT study 
design mitigated selection bias and 
confounding bias, which may have 
influenced the observed positive ef-
fects noted with the in-person inter-
vention (based on a pre/post-study 

design of a convenience sample of 
PCPs). The small, nonrandomized 
sample of PCPs in our previous in-
person intervention may have lim-
ited the generalizability of those 
results.2 Although both interventions 
delivered the same content, a major 
difference was the content delivery 
format; in-person interventions may 
be more effective than web-based in-
terventions. A recent meta-analysis 
comparing WBL and non-WBL inter-
ventions found small to insignificant 
differences in learner satisfaction, 
knowledge, skills, and behavior; how-
ever, the analysis may have been 
prone to publication bias (ie, inter-
ventions with negative outcomes not 
being published).11 Finally, the null 
effects of our WBL intervention may 
be explained by the instructional de-
sign of online curriculum. While In-
ternet-based education interventions 
may provide opportunity for interac-
tivity, our program lacked a high lev-
el of interactivity, practice exercises, 
repetition, and feedback, elements 
associated with improved learning 
outcomes.8,16,17 Personalized feed-
back incorporated in education pro-
grams has shown to be successful, 
while traditional didactic learning 
is generally not effective in chang-
ing behaviors.8 Future interventions 
should continue to incorporate prob-
lem-based learning but also include 
interactive web-based formats (as 

compared to our didactic approach), 
improved technology, and extensive 
PCP input. Additionally, studies 
should provide personalized feed-
back at multiple time points within 
the study, as this has shown to en-
hance outcomes.8 While physician, 
patient, and charted performance of 
skin cancer control activities may al-
low for the assessment of the inter-
vention, further studies should look 
to also examine change in patient 
outcomes and physician diagnostic 
performance for a more complete un-
derstanding of the influence of the 
educational curriculum.8

Each method of data assessment 
exhibited shortcomings. Physician 
survey data may be affected by recall 
bias; patients may not have appreci-
ated which skin cancer control prac-
tices were performed, and performed 
activities are often not charted.18,19 
However, the use of multiple inde-
pendent measures was a strength. 
Our subject drop-off (due partly to 
limited RA funding) was a limita-
tion, as was time spent per page of 
the online course, ranging from sec-
onds to hours (data not shown). De-
spite these limitations, our study 
was an RCT in which subjects were 
recruited from four geographically 
diverse centers with a large sam-
ple size of patients and physicians. 
The online skin cancer course was 
based on a previously validated 
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in-person course. Outcomes were 
assessed from multiple sources. Fi-
nally, patients and RAs were blind-
ed to which interventions physicians 
received. 

Conclusions
Our study reveals the ineffectiveness 
of a WBL program. Given previous 
success with our in-person course, 
the features required to make WBL 
a more effective tool for medical edu-
cation must be further explored. 
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