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  ANNALS JOURNAL CLUB 

Acanthosis Nigricans and Diabetes 

Risk Factors
Ann Fam Med 2007;5:iii. DOI: 10.1370/afm.710.

T
he Annals of Family Medicine encourages readers 

to develop the learning community of those 

seeking to improve health care and health 

through enhanced primary care. You can participate by 

conducting a RADICAL journal club, and sharing the 

results of your discussions in the Annals online discus-

sion for the featured articles. RADICAL is an acronym 

for Read, Ask, Discuss, Inquire, Collaborate, Act, and 

Learn. The word radical also indicates the need to 

engage diverse participants in thinking critically about 

important issues affecting primary care, and then act-

ing on those discussions.1

HOW IT WORKS
In each issue, the Annals selects an article or articles 

and provides discussion tips and questions. We encour-

age you to take a RADICAL approach to these materi-

als, and to post a summary of your conversation in our 

online discussion. (Open the article online and click on 

“TRACK Comments: Submit a response.”) You can fi nd 

d iscussion questions and more information online 

at: http://www.AnnFamMed.org/misc/AJC.shtml. 

CURRENT SELECTION

Article for Discussion
Kong AS, Williams RL, Smith M, et al, on behalf of RIOS Net Clinicians. 
Acanthosis nigricans and diabetes risk factors: prevalence in young 
persons seen in Southwestern US primary care practices. Ann Fam Med. 
2007;5(3):202-208. 

Discussion Tips
This article presents opportunities for many levels of 

learning about diabetes, diagnostic testing, and prac-

tice-based network (PBRN) research. (See the article 

by Tierney et al in this issue of Annals2 for an overview 

of US PBRNs). You can examine Supplemental Figure 

1 online to see what acanthosis nigricans looks like.

Discussion Questions
•  What are the research questions and why are they 

important? What already is known about acanthosis 

nigricans and diabetes risk factors?

•  What are the limitations of the cross-sectional study 

design for answering the different study questions? 

• To what degree are the fi ndings affected by:

1.  How participants (practices, clinicians,3 

patients4,5) were selected? 

2.  How critical variables were measured and/or 

defi ned? 

3. Missing data? 

4.  Confounding (false attribution of causality 

because 2 variables discovered to be associated 

actually are associated with a third factor)? 

5. Chance?

•  What are the main fi ndings? How do they advance 

current knowledge? 

• How do you interpret the “unanticipated fi nding”? 

•  How transportable are the fi ndings to your setting 

and patients? How might the information be used to 

change practice?

References 
 1. Stange KC, Miller WL, McLellan LA, et al. Annals Journal Club: It’s 

time to get RADICAL. Ann Fam Med. 2006;4(3):196-197. http://
annfammed.org/cgi/content/full/4/3/196.

 2. Tierney WM, Oppenheimer CC, Hudson BL, et al. A national survey 
of primary care practice-based research networks. Ann Fam Med. 
2007;5(3):242-250.  

 3. Nutting PA, Baier M, Werner JJ, Cutter G, Reed FM, Orzano AJ. 
Practice patterns of family physicians in practice-based research 
networks: a report from ASPN. Ambulatory Sentinel Practice Net-
work. J Am Board Fam Pract. 1999;12(4):278-284.

 4. Gilchrist V, Miller R, Gillanders W, et al. Does family practice at 
residency teaching sites refl ect community practice? J Fam Pract. 
1993;37(6):555-563.

 5. Green LA, Miller RS, Reed FM, Iverson DC, Barley GE. How repre-
sentative of typical practice are practice-based research networks? 
A report from the Ambulatory Sentinel Practice Network (ASPN). 
Arch Fam Med. 1993;2(9):939-949.



ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 5, NO. 3 ✦ MAY/JUNE 2007

194

EDITORIAL

In This Issue: New Concepts for Diabetes 

and Chronic Disease Management

Kurt C. Stange, MD, PhD, Editor

Ann Fam Med 2007;5:194-195. DOI: 10.1370/afm.711.

T
his issue of Annals brings into view new ways of 

understanding chronic illness care1 and efforts 

to improve the quality of care.2-4 It identifi es a 

possible new diabetes risk factor that is easily visible on 

physical examination, rather than requiring an expen-

sive or invasive test.5,6 Research in this issue shows 

that the electronic medical record is not a panacea for 

improving chronic illness care7 and discovers a novel 

typology of 3 ways that high-performing practices 

achieve high-quality care.8 

Four of these studies take place in practice-based 

research networks (PBRNs),1,5,7,8 and an additional 

study characterizes the increasing capacity of PBRNs.9 

This research shows that amidst the growing recogni-

tion of the potential of PBRNs by outside investigators 

and by the National Institutes of Health Roadmap,10,11 

there is a concomitant need to foster bottom-up par-

ticipation12 by PBRN members to avoid unbalancing 

the partnerships that create the power of the PBRN to 

generate relevant, applicable new knowledge.13 

Four of these articles debunk popular theoretical 

frameworks for understanding disease management 

and practice improvement, and propose more robust 

alternatives.2-4,7 By helping us to think differently, these 

authors provide hope for getting out of the current rut 

of large resource investment for small improvements.

Other important research in this issue uses a novel 

method to discover that the treatment effect size peo-

ple desire is greater than the actual effect of popular 

treatments for upper respiratory tract infections.14 

A clinical trial assesses the impact of an ingenious 

and intrepid intervention for adolescent mothers.15 

An essay illustrates that self-importance can get in 

the way of effective leadership.16 

TRANSITION OF EDITORIAL TEAM
The Annals is pleased to welcome Deborah Cohen, 

PhD, to the editorial team as an associate editor. Dr 

Cohen, an assistant professor in the Department of 

Family Medicine at Robert Wood Johnson Medical 

School, is a communication scientist with expertise in 

applying qualitative methods to understand communi-

cation in health care settings. She led the Robert Wood 

Johnson Foundation’s Qualitative Research Guidelines 

Project (http://www.qualres.org) and is principal inves-

tigator of the evaluation for the Prescription for Health 

project. 

Also with this issue, Benjamin Crabtree steps 

down as associate editor. We extend our deep thanks 

to him for his vital role in establishing and develop-

ing the Annals. He has tirelessly worked with authors 

to improve their work and with the editorial team to 

set the direction for the Annals. Dr Crabtree will con-

tinue his internationally recognized work in qualita-

tive research methods and understanding health care 

systems as complex organizations. With Dr Cohen’s 

expertise, the Annals will continue to be a home for 

strong qualitative and mixed methods research.

We encourage readers to participate in the Annals 

Journal Club6 and to share your insights by joining the 

Annals online discussion at http://www.AnnFamMed.org. 

References
 1. Parchman ML, Pugh JA, Romero RL, Bowers KW. Competing 

demands or clinical inertia: the case of the elevated hemoglobin 
A1c. Ann Fam Med. 2007;5(3):196-201.

 2. Solberg LI. Improving medical practice: a conceptual framework. 
Ann Fam Med. 2007;5(3):251-256.

 3. Geyman JP. Disease management: panacea, another false hope, or 
something in between? Ann Fam Med. 2007;5(3):257-260.

 4. Soubhi H. Toward an ecosystemic approach to chronic care design 
and practice in primary care. Ann Fam Med. 2007;5(3):263-269.

 5. Kong AS, Williams RL, Smith M, et al. Acanthosis nigricans and dia-
betes risk factors: prevalence in young persons seen in southwest-
ern US primary care practices. Ann Fam Med. 2007;5(3):202-208. 

 6. Stange KC. Annals journal club: Acanthosis nigricans and diabetes 
risk factors. Ann Fam Med. 2007;5:(3):iii.

 7. Crosson JC, Ohman-Strickland PA, Hahn KA, et al. Electronic medi-
cal records and diabetes quality of care: results from a sample of 
family medicine practices. Ann Fam Med. 2007;5(3):209-215. 



ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 5, NO. 3 ✦ MAY/JUNE 2007

195

EDITORIAL

 8. Feifer C, Nemeth L, Nietert PJ, et al. Different paths to high-quality 
care: three archetypes of top-performing practice sites. Ann Fam 
Med. 2007;5(3):233-241. 

 9. Tierney WM, Oppenheimer CC, Hudson BL, et al. A national survey 
of primary care practice-based research networks. Ann Fam Med. 
2007;5(3):242-250. 

 10. National Institutes of Health. NIH Roadmap for Medical Research. 
http://nihroadmap.nih.gov/initiatives.asp. Accessed 4 May 2007.

 11. Dickinson P. Clinical and translational science awards: a poten-
tial source of support for primary care research. Ann Fam Med. 
2006;4(6):567-568.

 12. Thomas P, Griffi ths F, Kai J, O’Dwyer A. Networks for research in 
primary health care. BMJ. 2001;322(7286):588-590.

 13. Thomas P, Graffy J, Wallace P, Kirby M. How primary care networks 
can help integrate academic and service initiatives in primary care. 
Ann Fam Med. 2006;4(3):235-239.

 14. Barrett B, Harahan B, Brown D, Zhang Z, Brown R. Suffi ciently 
important difference for common cold: severity reduction. Ann Fam 
Med. 2007;5(3):216-223.

 15. Barnet B, Liu J, DeVoe M, Alperowitz-Bichell K, Duggan AK. Home 
visiting for adolescent mothers: 2-year follow-up effects on parent-
ing, maternal life course, and primary care linkage. Ann Fam Med. 
2007;5(3):224-232. 

 16. Couper ID. The impotence of being important – refl ections on 
leadership. Ann Fam Med. 2007;5(3):261-262.

CHANGE-OF-ADDRESS FORM
Please complete this form and mail to the following address or fax to Annals Circulation at 913-906-6080:

Annals of Family Medicine, Circulation Department, 11400 Tomahawk Creek Pkwy, Leawood, KS 66211-2672

Check if member of sponsoring organization:  ❏ AAFP ❏ ABFM ❏ STFM ❏ ADFM ❏ AFMRD ❏ NAPCRG 

ID number from label on your journal cover    __  __  __  __  __  __  __

OLD Information (Please print.)

Name  

Company (if applicable)  

Address (Street plus Apt or Ste)  

City  State

Country Postal Code (9-digit ZIP for US)

Telephone Fax

E-Mail

NEW Information (Please print.)

Name  

Company (if applicable)  

Address (Street plus Apt or Ste)  

City  State

Country Postal Code (9-digit ZIP for US)

Telephone Fax

E-Mail



ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 5, NO. 3 ✦ MAY/JUNE 2007

196

Competing Demands or Clinical Inertia: The 

Case of Elevated Glycosylated Hemoglobin 

ABSTRACT
PURPOSE This study aimed to examine the contribution of competing demands 
to changes in hypoglycemic medications and to return appointment intervals for 
patients with type 2 diabetes and an elevated glycosylated hemoglobin (A1c) level. 

METHODS We observed 211 primary care encounters by adult patients with type 
2 diabetes in 20 primary care clinics and documented changes in hypoglycemic 
medications. Competing demands were assessed from length of encounter, num-
ber of concerns patients raised, and number of topics brought up by the clini-
cian. Days to the next scheduled appointment were obtained at patient checkout. 
Recent A1c values and dates were determined from the chart.

RESULTS Among patients with an A1c level greater than 7%, each additional 
patient concern was associated with a 49% (95% confi dence interval, 35%-60%) 
reduction in the likelihood of a change in medication, independent of length 
of the encounter and most recent level of A1c. Among patients with an A1c level 
greater than 7% and no change in medication, for every additional minute of 
encounter length, the time to the next scheduled appointment decreased by 2.8 
days (P = .001). Similarly, for each additional 1% increase in A1c level, the time 
to the next scheduled appointment decreased by 8.6 days (P = .001). 

CONCLUSIONS The concept of clinical inertia is limited and does not fully charac-
terize the complexity of primary care encounters. Competing demands is a princi-
ple for constructing models of primary care encounters that are more congruent 
with reality and should be considered in the design of interventions to improve 
chronic disease outcomes in primary care settings.

Ann Fam Med 2007;5:196-201. DOI: 10.1370/afm.679.

INTRODUCTION

A
lthough tight glucose control can prevent or delay the onset of 

complications in patients with type 2 diabetes mellitus,1-3 optimal 

control is frequently not achieved.4-6 Recently, poor glucose control 

has been attributed to so-called clinical inertia on the part of physicians, 

defi ned as “recognition of the problem, but failure to act.”7-12 Some have 

even proposed methods for a measure of clinical inertia as a quality of 

care indicator.13 The phenomenon of clinical inertia has been diffi cult to 

study because of the paucity of data on the content of the patient-physi-

cian encounter. All published studies of clinical inertia to date have used 

administrative or medical record data.

An alternative explanation for failure to intensify therapy despite poor 

glucose control is the presence of competing demands.14-18 Encounters 

are bounded by a time constraint within which multiple diagnoses, prob-

lems, and patient concerns compete with each other for a place on the 

agenda. Physicians and patients prioritize demands and only deal with the 

most pressing or symptomatic problem.14 Problems perceived to be less 

urgent, for example, intensifying medication therapy for poorly controlled 

glycosylated hemoglobin (A1c) levels, may not be addressed and may be 

deferred to future encounters. Competing demands have been shown to 
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interfere with depression care,16 mammography screen-

ing,17 and tobacco cessation counseling,15 and they 

limit the treatment of unrelated medical disorders.18 A 

primary determinant of intensifi cation of therapy for an 

elevated A1c level may thus be the presence of compet-

ing demands during the encounter, not clinical inertia. 

If competing demands are present, we hypothesize that 

for patients with an elevated A1c level: 

1. As the length of the encounter decreases, the 

likelihood of a change in hypoglycemic medication will 

decrease.

2. As the number of patient concerns increases 

within the bounds of the length of the encounter, the 

likelihood of a change in medication will decrease. 

3. When there is no change in medications, the 

number of days to the next scheduled appointment will 

be inversely associated with the length of the current 

encounter and the most recent A1c level.

METHODS
Study Design and Recruitment
The Direct Observation of Diabetes Care Study was 

begun in 2002 with the primary aim of conducting an 

in-depth examination of the care delivered to patients 

with type 2 diabetes across a diversity of primary care 

settings. Details of the study design have been pub-

lished elsewhere.19 The design was cross-sectional and 

observational: no interventions were performed, and 

participants received their usual care from their primary 

care physician. The study took place in 20 primary 

care clinics with 45 primary care physicians. None of 

the physicians were trainees. Clinics were recruited in a 

snowball fashion with an attempt to identify and recruit 

primary care settings wherein people with type 2 diabe-

tes are most likely to seek care: solo practice physician 

clinics (11 clinics, 11 physicians), group practice settings 

(3 clinics, 10 physicians), community health centers (1 

clinic, 1 physician), Veterans Affairs primary care clinics 

(2 clinics, 11 physicians), and city-county health clinics 

for uninsured patients (3 clinics, 12 physicians). 

Patients and Data Collection
Within each clinic, consecutive patients seeking care 

with an established diagnosis of type 2 diabetes were 

recruited to participate in the study. None of the 

patients approached declined participation. A trained 

observer accompanied the fi rst 8 to 10 consenting 

patients in each clinic to the examination room and 

directly observed the encounter. In the fi nal sample, the 

range of patients per clinic was 8 to 10 and the range 

per physician was 1 to 10. The encounter was audio 

recorded, and a checklist of services performed was 

completed to record the length and content of each 

encounter. After each encounter, patients completed a 

survey form and their medical record was abstracted. 

Defi nition of Variables
The observer noted and recorded any increase in dose 

or any addition or substitution of an oral hypoglyce-

mic agent or insulin during the encounter. We defi ned 

these events as changes in medication. The length of 

encounter was defi ned as the number of minutes the 

clinician was present in the examination room with the 

patient. The observer listened carefully to the exchange 

between the patient and physician, and recorded any 

symptom or complaint brought up by the patient and 

any topic brought up by the physician. A symptom or 

complaint was any type of physical or emotional dis-

tress expressed verbally by the patient. For example, 

in one encounter, the patient reported new-onset knee 

pain, and this was counted as 1 symptom or complaint. 

We called these collectively patient concerns. The most 

recent value of A1c in the medical record was used to 

evaluate glycemic control at the time of the encounter. 

Length of time between the observed encounter and 

the most recent A1c measurement was also noted out of 

concern that physicians may not act to intensify ther-

apy if values are too distant in time. Because the trend 

in A1c value is often used in making clinical decisions 

about changes in medications, we created a variable to 

indicate whether the most recent A1c value was worse 

than the previous value.

Analysis
We used descriptive statistics to examine the central 

tendency of the observed variables. A Student t test was 

used to evaluate differences in means. Random effects 

logistic regression models were used to adjust for the 

clustering of patients within clinics. We chose clinic as 

the level of analysis because of the sparse number of 

patients per physician and because in 12 of the 20 clin-

ics, only 1 physician participated in the study. For the 

fi rst 2 hypotheses, we included only patients with an 

A1c level greater than 7%. Change in medication (yes or 

no) was the dependent variable, and a Bournelli distri-

bution was used because of the dichotomous nature of 

this variable. To test the third hypothesis, the number 

of days to the next scheduled appointment was the 

dependent variable. This model included only patients 

with both an A1c level greater than 7% and no change 

in medication. We did not enter any explanatory vari-

ables at the clinic level in either model. Descriptive and 

univariate statistics were performed with SPSS 13.0 

(SPSS Inc, Chicago, Ill).20 All random effects models 

were performed using HLM 6.0 (Scientifi c Software 

International, Inc, Lincolnwood, Ill).21 

Finally, there was a possibility that the interaction 
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style of the physician during the encounter might 

infl uence the likelihood of a change in medication. 

For example, if some physicians tended to address A1c 

results and the need for a change in medication early 

during the encounter, they might have been less likely 

to elicit patient concerns. We evaluated this possibil-

ity in a separate analysis to determine whether these 

discussions occurred earlier in encounters with a medi-

cation change. Using the Davis Observation Codes,22 

we examined the proportion of the encounter that 

occurred before the fi rst of 2 behaviors appeared:

(1) an “evaluation or feedback” code for when the 

physician tells the patient about results of recent test 

results, such as an A1c level, and (2) the “planning treat-

ment” for when the physician and patient discussed 

a treatment plan, such as a change in medication. In 

addition, we used the Davis Observation Codes to 

compare the amount of time spent discussing diet, 

exercise, and medication adherence between patients 

with and without a change in medication. 

This study was reviewed and approved by the 

institutional review board at the University of Texas 

Health Science Center, San Antonio, Tex.

RESULTS
A total of 211 patient encounters were observed across 

the 20 clinics. Of these, 177 patients had an A1c value 

recorded in their medical record before the encoun-

ter. Of the 18 patients without an A1c value, 8 were 

new patients and 1 received diabetes care from an 

outside specialist, resulting in 25 patients with miss-

ing A1c values. There were no differences in age, sex, 

race/ethnicity, or length of relationship with current 

primary care physician between those with and with-

out an A1c value in the chart. None of the clinics had 

more than 2 patients with a missing value. For those 

with an A1c value, 35.6% had been obtained within the 

past 30 days before the encounter and 46.9% had been 

obtained within the last 60 days. All patients reported 

that the physician they saw was their usual primary 

care physician. The length of their current relation-

ship with their usual physician was 54.9 months (SD, 

56.4), approximately 6 years. Characteristics of all 

patients and encounters observed are shown in Table 

1. A change in oral medications occurred in 26.7% of 

encounters. As the A1c value increased, the percent-

age of encounters with a change in medication also 

increased. All subsequent analyses are limited to the 98 

encounters wherein the A1c value was greater than 7%.

Compared with encounters without a change in 

medication, those with a change were longer, involved 

fewer patient concerns, and had higher most recent 

A1c values (Table 2). There was no difference in the 

proportion of the encounter spent discussing lifestyle 

changes or medication adherence between those with 

and without a change in medication. Patients with a 

change in medication were taking more medications on 

a long-term basis than those without a change. Having 

a most recent A1c level that was worse than the previous 

value was not associated with a change in medication 

(odds ratio = 1.09; 95% confi dence interval, 0.59-2.03). 

Physicians were not more likely to order an A1c mea-

surement if there was no change in medications, even 

if the last A1c level was more than 60 days ago (data 

not shown). Nor was there any evidence that physician 

practice style was associated with the likelihood of a 

change in medication: there were no signifi cant differ-

ences between encounters with and without a change 

in medication in the proportion of encounter time until 

evaluation and feedback of test results or until discus-

sion of planning treatment occurred (Table 2).

For each additional patient concern, there was a 

49% reduction in the likelihood of a change in medica-

tion (Table 3). The results did not change if patient 

age, sex, or a variable indicating that the most recent 

A1c level was worse than the one before was included in 

the model. We performed a sensitivity analysis on the 

relationship between number of patient concerns and 

change in medication for this group. Once the number 

of patient concerns exceeded 4, none of the encounters 

had a change in medication. The analysis was repeated 

for patients with an A1c level of 8% or higher with simi-

lar results (Table 3). The fi gure displays the relationships 

between change in medication, length of encounter, and 

occurrence of any patient concern (yes or no).

For encounters with no change in medication, the 

Table 1. Characteristics of Patients and Encounters 
(N = 177)

Characteristic Mean (SD) or %

Age, years 59.0 (13.3)

Female, % 51.3

Hispanic, % 59.2

Hemoglobin A1c level

>7.0%

>8.0%

55.4,

34.5
Length of encounter, minutes 17.0 (8.4)

Number of patient concerns 2.0 (1.9)

Encounters with a change in hypoglycemic 
medication, %

All 

With hemoglobin A1c level >7%

With hemoglobin A1c level >8%

With hemoglobin A1c level >9%

26.7

35.6

42.9

46.4
Days to next scheduled appointment 60.9 (43.2)

Hemoglobin A1c = glycosylated hemoglobin. 



ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 5, NO. 3 ✦ MAY/JUNE 2007

199

COMPETING DEMANDS OR CL INIC AL INERT IA

number of days to the next scheduled appointment was 

associated with the length of the encounter (P = .001). 

For each additional 1 minute of encounter length, the 

number of days to the next appointment decreased by 

2.8 days. In addition, for each additional 1% increase 

in A1c value, the number of days to the next scheduled 

appointment decreased by 8.6 days (P = .001). There 

was no relationship between length of encounter and 

number of days to the next scheduled appointment 

for encounters with a change in medication. Nor was 

there any difference in the number of days to the next 

appointment between encounters with and without a 

change in medication (data not shown). 

DISCUSSION
The concept of clinical inertia does not adequately 

characterize the complexity of the primary care 

encounter. Instead, competing demands during the 

encounter, as observed by the number of patient con-

cerns, is a more accurate description. As the number of 

patient concerns increased, the likelihood of a change 

in medication decreased, independent of the length of 

the encounter, the most recent A1c level, the number of 

topics brought up by the clinician, the length of time 

since the last A1c measurement, and the trend in A1c 

levels. Detailed analysis of the content of the visit failed 

to support the possibility that physician interaction 

style explained the association 

between number of patient 

concerns and the likelihood of 

a change in medication. 

As previously mentioned, 

soft reasons to avoid intensi-

fi cation of therapy are cited 

as an explanation for clinical 

inertia. For example, clinicians 

may substitute a discussion of 

self-care activities for therapy 

intensifi cation. Our data fail 

to support this explanation: 

there was no difference in 

the amount of encounter time 

spent discussing self care 

between encounters with and 

without a change in medica-

tion for patients whose A1c 

value was greater than 7%. It 

also does not appear that phy-

sicians are deferring a decision 

to change medications because 

the most recent A1c value was 

obtained too long ago: the 

number of days since the last 

A1c measurement was not a sig-

nifi cant predictor of a change 

in medication.

Another explanation 

cited for clinical inertia is “… 

unawareness on the part of the 

clinician about the limitations 

of the care they provide.”8 Our 

fi ndings also fail to support this 

explanation: when there was no 

change in medication, as length 

of encounter increased, days to 

next appointment decreased, 

suggesting that when the 

agenda of the encounter was 

Table 3. Predictors of Change in Medication

If A1c  >7% (n = 98) If A1c >8% (n = 61)

Predictor Odds Ratio 95% CI Odds Ratio 95% CI

Number of patient concerns 0.51 0.40-0.65 0.52 0.33-0.83

Number of clinician topics 1.02 0.93-1.12 1.00 0.90-1.10

Length of encounter in minutes 1.08 1.00-1.17 1.00 0.93-1.09

Most recent hemoglobin A1c value 1.11 0.83-1.48 1.15 0.77-1.74

Number of long-term medications 1.10 0.93-1.31 1.03 0.86-1.24

Days since last hemoglobin A1c 1.00 0.99-1.00 1.00 1.00-1.00

CI = confi dence interval; hemoglobin A1c = glycosylated hemoglobin. 

Table 2. Changes in Medication by Patient and Encounter Characteristics 
if Hemoglobin A1c Value Was Greater Than 7% (n = 98)

Characteristic

Change in 
Medication

Mean (SD) or %

No Change in 
Medication

Mean (SD) or % P Value

Patient characteristics

Age, years 57.5 (13.2) 56.7 (13.5) .76

Female, % 54.9 50.0 .55

Hispanic, % 60.8 59.6 .88

Number of comorbidities 4.8 (2.2) 4.3 (1.9) .22

Hemoglobin A1c, % 8.6 (2.1) 7.3 (1.7) <.001

Previous hemoglobin A1c level 
worse, %

51.5 50.9 .95

Number of long-term medications 7.09 (3.14) 5.51 (2.92) .02

Encounter characteristics

Number of patient concerns 1.5 (1.3) 2.4 (2.1) .04

Number of topics discussed by 
physician

13.4 (4.49) 11.3 (5.05) .05

Length of encounter, minutes 19.4 (7.2) 15.4 (7.8) .02

Number of days since last measured 
hemoglobin A1c

70.8 (94.8) 110.2 (170.5) .07

Percentage of encounter devoted to:

Discussing nutrition 5.23 (6.25) 2.91 (4.76) .07

Discussing exercise 1.50 (2.24) 1.71 (3.20) .77

Discussing medication compliance 7.47 (6.26) 7.79 (6.09) .83

Percentage of encounter time until:

Evaluation/feedback of test results 48 (0.29) 0.62 (0.80) .44

Discussion of planning treatment 74 (0.28) 0.80 (0.43) .57

Hemoglobin A1c = glycosylated hemoglobin.
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full, clinicians were aware of the need to address the 

elevated A1c level and requested that the patient return 

sooner. In addition, when there was no change in medi-

cation, encounters with higher A1c values had shorter 

return times, again suggestive that clinicians were aware 

of the elevated A1c value but deferred action to the next 

encounter. This fi nding is consistent with those of a 

recent longitudinal study of intensifi cation of therapy for 

poor glucose control: among patients with an A1c value 

exceeding 8%, therapy was intensifi ed in 58.1% within 3 

months and in 69.7% within 6 months.23 

Some limitations exist in interpreting fi ndings from 

this study. One is the potential for change in physi-

cian behavior because of the presence of an observer 

in the examination room during the encounter. If such 

a performance bias existed, it would most likely have 

resulted in a bias away from the null hypotheses in this 

study. That is, given that the purpose of the study as 

explained to physicians was to “… examine predictors 

of quality and outcomes of care for patients with type 2 

diabetes,” physicians may have focused more on follow-

ing current evidence-based guidelines with an observer 

in the room. On the other hand, prior studies of clinical 

inertia have been limited to medical record or adminis-

trative data.7-12 Our use of direct observation is particu-

larly well suited to the study of clinical inertia and is a 

strength of this study. For example, none of the prior 

studies of clinical inertia measured length of encoun-

ter. A second limitation is the lack of follow-up data. 

Although patients were scheduled to return sooner if 

there was no change in medication, we were unable to 

ascertain whether any action was taken in the subse-

quent encounter. As mentioned above, when follow-up 

encounters are analyzed in administrative 

data, approximately 70% of patients with 

elevated A1c levels do have a change in 

therapy within 6 months.23

Why should it matter whether we 

use the term clinical inertia or compet-

ing demands in describing primary care 

encounters? To understand why a change 

is or is not made in medication in the 

face of inadequate glucose control or 

any other observed phenomenon in a 

scientifi c manner, we develop an abstract 

representation, or a model, that helps us 

simplify reality so that we can understand 

what we observe.24 To construct a model, 

we use general principles that are rules 

for constructing models. One example of 

such a principle is that of natural selec-

tion. Different principles result in very 

different models. The empirical ques-

tion that one must then answer is how 

well one model developed with one principle fi ts the 

intended aspects of the real world compared with a dif-

ferent model developed using a different principle. In 

this study, the principle of competing demands, when 

applied to a model of the clinical encounter, results in a 

better fi t than a model constructed using the principle of 

clinical inertia. Studies conducted using a model based 

on the principle of clinical inertia thus are likely to 

provide misleading results, and interventions designed 

based on this principle are likely to be ineffective.

The principle of competing demands is also consis-

tent with recent observations that primary health care 

delivery demonstrates properties of a complex adaptive 

system.25 These systems have nonlinear dynamic pat-

terns over time, contrary to the notion that encounters 

are linear and mechanistic and follow the rules of New-

tonian physics, such as demonstrating the property of 

inertia. Newtonian inertia states that objects at rest 

will remain at rest and those in motion will remain in 

motion until acted on by a force. Our fi ndings suggest 

that primary care encounters are neither static nor 

linear, but instead are fi lled with multiple activities, 

suggesting movement. The problem with calculating a 

vector for movement (velocity plus direction) is that we 

do not know in which direction the agents in the sys-

tem (physician and patient) are moving. It is therefore 

somewhat pejorative to assert that physicians are mov-

ing in the wrong direction when they are addressing 

problems other than a change in medication for glu-

cose control as suggested by the clinical inertia model.

The comprehensiveness of the care provided by 

primary care clinicians to patients with one or more 

chronic illness is a strength of primary care but is also 

 Figure 1. Percentage of patients with a change in medication, 
by encounter length and presence of patient concerns.
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a balancing act that requires prioritization and goal set-

ting by both patient and physician during each encoun-

ter in a manner that takes into consideration patient 

resources, expectations, and willingness to intensify 

therapy.26-28 In contrast, much of the work published 

using the term clinical inertia has been from the lim-

ited perspective of diabetes specialists interested only 

in the quality of diabetes care without incorporating 

any evaluation of care for other concurrent problems. 

Development of models to advance our understanding 

of the delivery of primary care to patients with multiple 

chronic illnesses, including type 2 diabetes, should 

incorporate the principle of competing demands and 

complex adaptive system principles, rather than clini-

cal inertia, as should interventions designed to improve 

outcomes for these patients in primary care settings.29

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/content/full/5/3/196. 
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Acanthosis Nigricans and Diabetes Risk 

Factors: Prevalence in Young Persons Seen 

in Southwestern US Primary Care Practices

ABSTRACT
PURPOSE Evidence shows acanthosis nigricans is often associated with hyperinsu-
linemia and may indicate increased risk of type 2 diabetes mellitus. The purpose 
of this study was to determine the association of acanthosis nigricans with type 2 
diabetes risk factors and disease in young persons.

METHODS We conducted a cross-sectional study in the Research in Outpatient 
Settings Network, a practice-based research network in southwestern US com-
munities. Participating clinicians (N = 96) collected data on children and young 
adults aged 7 to 39 years seen during a 2-week sampling period. The main out-
comes were the prevalence of acanthosis nigricans, type 2 diabetes risk factors 
(ethnicity, family history of type 2 diabetes, hypertension, overweight/obesity), 
type 2 diabetes, and the relationships among these. 

RESULTS Among 1,133 patients sampled, risk factors for type 2 diabetes were 
common: 69% had a family history of the disease; 3% of children (aged 7 to 
19 years) and 12% of adults had hypertension; 43% of children and 73% of 
adults were overweight or obese; and 80% were members of ethnic minorities. 
Acanthosis nigricans was found in 17% of children and 21% of adults. Among 
children and adults alike, the more type 2 diabetes risk factors that were present, 
the higher the prevalence of acanthosis nigricans (P <.001). The prevalence ratio 
for type 2 diabetes in patients with acanthosis nigricans was 1.97 (95% confi -
dence interval, 1.18-3.27; P = .01) after controlling for age, body mass index, 
and the number of type 2 diabetes risk factors. Clinicians reported that the 
identifi cation of acanthosis nigricans frequently led to discussions about lifestyle 
modifi cation for decreasing the risk of type 2 diabetes. 

CONCLUSIONS Patients with acanthosis nigricans are likely to have multiple risk 
factors for type 2 diabetes. Acanthosis nigricans may be an independent risk fac-
tor for this disease. Detection of acanthosis nigricans may help clinicians more 
rapidly identify high-risk individuals for diabetes counseling. 

Ann Fam Med 2007;5:202-208. DOI: 10.1370/afm.678.

INTRODUCTION

T
ype 2 diabetes mellitus has reached epidemic proportions in the 

United States, affecting 20.8 million people, or 7% of the popula-

tion.1 In 2002, this disease cost the nation $132 billion dollars, or 

10% of the annual health care budget. Risk factors associated with type 2 

diabetes are older age, obesity, family history of the disease, hypertension, 

dyslipidemia, physical inactivity, and belonging to certain racial/ethnic 

groups.2,3 The greater the number of risk factors a person has, the greater 

the chance of developing the disease. Lifestyle interventions can prevent 

or delay disease onset by as much as 58%, making identifi cation of high-

risk patients a priority in primary care.4 

In primary care practices, where competing demands exist within the 
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brief patient encounter, a method for rapidly identi-

fying persons at high risk for type 2 diabetes would 

be useful. Considering the number of recommended 

preventive care interventions and the time required 

to deliver these, any shortening of the risk assessment 

process can be important.5,6 Although patients often 

have well-known type 2 diabetes risk factors (such as 

obesity or family history), evaluation and treatment for 

the disease fall short of recommended practice.7 

Acanthosis nigricans is a dermatologic condition 

associated in some cases with hyperinsulinemia.8-14 

Children with this condition are 1.6 times12 to 4.2 

times11 as likely as those without it to have hyperin-

sulinemia. Acanthosis nigricans is characterized by 

thickening and darkening of the upper layers of the 

skin, resulting in a velvety appearance (see Supple-

 mental Figure, available online-only at http://www.

annfammed.org/cgi/content/full/5/3/202/DC1). 

Typical areas of involvement include the posterior 

neck, the axilla, the elbows, and the knees; the neck 

is involved 93% to 99% of the time.15,16 

The association of acanthosis nigricans with hyper-

insulinemia has led to speculation of a possible further 

association with type 2 diabetes. The natural history 

of acanthosis nigricans with respect to type 2 diabetes 

has not been determined, but evidence suggests the 

former may be a risk factor for the latter.14,16,17 A read-

ily apparent, rapidly identifi able physical examination 

marker identifying patients at increased risk for type 2 

diabetes could stimulate discussions of lifestyle modifi -

cations in the primary care setting.

We conducted this study to clarify further the rela-

tionship of acanthosis nigricans to type 2 diabetes mel-

litus and its risk factors in patients aged 7 to 39 years. 

These associations are important because the use of 

this dermatologic condition in identifying patients at 

increased risk for diabetes can potentially help direct 

clinical prevention strategies. The research questions 

addressed in this study were (1) What is the relation-

ship of acanthosis nigricans to type 2 diabetes risk 

factors? and (2) Is acanthosis nigricans an independent 

risk factor for type 2 diabetes?

METHODS
Study Design and Setting
We used a cross-sectional study design to describe 

the prevalence of acanthosis nigricans and other risk 

factors for type 2 diabetes mellitus in persons aged 

7 to 39 years seen in primary care practices in New 

Mexico. The study was conducted in a practice-based 

research network, the Research in Outpatient Settings 

Network (RIOS Net). At the time of the study, RIOS 

Net comprised 176 clinicians (57% family physicians, 

23% pediatricians, 9% internists, 5.5% nurse-practi-

tioners, and 5.5% physician’s assistants) practicing in 

30 community health centers, 10 Indian Health Ser-

vice clinics, 11 academic sites, and 5 private practices. 

Network members serve predominantly low-income, 

culturally diverse communities. RIOS Net clinicians 

were recruited into the study through listserv notices, 

direct contact, and network meetings. Recruitment was 

designed to produce a sample of clinicians who were 

geographically and organizationally representative of 

the overall network membership.

Sample
Practice staff provided patients a study information 

sheet while the patients were waiting to be seen. In 

the examination room, participating clinicians asked all 

patients aged 7 to 39 years if they would participate. 

Consecutive 2-week data collection periods were dis-

tributed throughout the overall sampling period, from 

October 2002 to June 2004, to accommodate for sea-

sonal variations in patient visits. 

Patients were enrolled only once during the sam-

pling period. Other than age, there were no exclusion 

criteria. Pregnant women were later excluded from 

analysis because their weight did not accurately refl ect 

their baseline body mass index (BMI). The protocol 

was approved by 4 human subjects review boards with 

jurisdiction over participating RIOS Net practices. We 

calculated a sample size suffi cient to produce an acan-

thosis nigricans prevalence estimate of 0.5 (which pro-

duces a maximum sample size) with 95% confi dence 

interval widths of 0.05. The required sample size was 

371 for children aged 7 to 19 years and for adults aged 

20 to 39 years. 

Data Collection 
Data were collected by primary care clinicians at the 

time of encounter, using either a paper data collec-

tion instrument or a personal digital assistant (PDA). 

Patient demographics; family history of type 2 diabetes 

in fi rst- or second-degree relatives; personal history of 

type 2 diabetes, hypertension, or hyperlipidemia by 

clinician diagnosis; measured height and weight on that 

day; and presence or absence of acanthosis nigricans 

on the neck were recorded. Data were collected by the 

clinician from information available in the chart and by 

interview of the patient at the time of the visit. Over-

weight was defi ned as having a BMI in the 85th to 94th 

percentile range for children and having a BMI of 25 

to 29 kg/m2 for adults; obesity was defi ned as having a 

BMI in the 95th percentile or greater for children and 

having a BMI of 30 kg/m2 or greater for adults. 

Participating clinicians completed Web-based train-

ing on acanthosis nigricans before data collection. A 
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similar training course was validated on a sample of 

13 clinicians using an examination that consisted of 

20 photographs of patients who had this condition or 

other dermatoses. The overall sensitivity and specifi c-

ity in diagnosing acanthosis nigricans after training 

were 96% (75/78) and 94% (171/182), respectively. 

Before data collection, participating clinicians were 

personally contacted by RIOS Net staff who provided 

them with study instruments and protocols; instructed 

them on the research protocol and use of PDAs for data 

collection; and helped set up computer systems needed 

to download data from PDAs. In addition, PDAs were 

programmed to reject out-of-range responses. 

The study protocol was piloted in 3 primary care 

practices. To validate recorded data, the charts of 10 

participating clinicians were subsequently reviewed to 

determine whether diagnoses conformed to published 

diagnostic criteria. Of 152 charts sampled, 98.7% of 

diagnoses of type 2 diabetes mellitus conformed to 

American Diabetes Association diagnostic criteria,18 

97.4% of hypertension diagnoses conformed to the Joint 

National Committee diagnostic criteria,19 and 94.7% of 

diagnoses of hyperlipidemia conformed to the National 

Cholesterol Education Program diagnostic criteria.20 

Statistical Analysis
Frequencies, confi dence intervals, and summary sta-

tistics were calculated for all variables. We evaluated 

bivariate relationships of acanthosis nigricans to vari-

ables related to type 2 diabetes (age; sex; ethnicity; 

family history of type 2 diabetes; personal history of 

type 2 diabetes, hypertension, or hyperlipidemia; and 

BMI). Differences in prevalence of multiple diabetes 

risks between those with and without acanthosis nigri-

cans were estimated using the χ2 test for proportions or 

the Fisher exact test when appropriate. Log-binomial 

regression modeling21 was conducted to determine 

prevalence ratios for the outcome, type 2 diabetes mel-

litus. Independent variables were included in the model 

when P <.20 in the bivariate analysis and were then 

retained in the model if they were signifi cant (P <.05) 

in the multivariate log-binomial model. The fi nal model 

contained acanthosis nigricans, age, BMI, and the 

number of type 2 diabetes risk factors (hypertension, 

ethnicity, and family history of the disease).

RESULTS
Sample
Ninety-six clinicians representing 55% of RIOS Net 

members at the study time participated in the study. 

Five clinicians declined to participate, and 3 more were 

unable to complete data collection. Sixty-two percent 

of clinicians were family practitioners, 23% were pedia-

tricians, 6% were advanced practice nurses, 4% were 

internists, and 4% were physician’s assistants. Forty-

nine percent of the clinicians were located in Indian 

Health Service practices; 30% in University of New 

Mexico primary care practices; 19% in community 

health centers; and 2% in private practices.

Of 1,533 patients aged 7 to 39 years seen during the 

2-week sampling periods, 100 declined to participate; 

138 were not approached because of acuity of illness, 

lack of time, or other reasons; 4 had no explanation for 

nonparticipation; 90 were pregnant females; and 68 

had missing data. Characteristics of the 1,133 patients 

enrolled (74% of eligible subjects) are shown in Table 1. 

Forty-three percent were children between the ages of 

7 and 19 years, and 57% were adults between the ages 

of 20 and 39 years; the majority of participants were 

of American Indian (36%) or Hispanic (31%) descent, 

refl ecting the ethnicity of RIOS Net practices. 

Patient demographics associated with diabetes risk 

factors in bivariate analyses are displayed in Table 2. For 

those who knew their health history, 69% had a family 

history of type 2 diabetes. American Indians had the 

highest prevalence of family history (78%), followed 

by Hispanics (69%). Some 73% of adults aged 20 to 39 

years and 43% of children aged 7 to 19 years were over-

weight or obese. In all racial/ethnic groups except the 

non-Hispanic white group, the prevalence of overweight 

or obesity exceeded 50%. Adults and males had a higher 

prevalence of hypertension and hyperlipidemia; how-

ever, more than half of the population had an unknown 

lipid status. Acanthosis nigricans was seen in 17% of 

children and 21% of adults. Its prevalence by racial/eth-

nic group ranged from 3% in non-Hispanic whites to 

19% in Hispanics and 28% in American Indians . 

Table 1. Characteristics of the Study Sample 
(N = 1,133)

Characteristic % (No.)

Age, years
7-11
12-19
20-29
30-39

15.8 (179)
26.8 (304)
26.4 (299)
31.0 (351)

Sex
Female
Male

61.6 (698)
38.4 (435)

Race/ethnicity
American Indian
Hispanic
White, non-Hispanic
Other* 
Missing data

35.7 (405)
30.6 (347)
16.9 (192)
13.7 (155)
3.0 (34)

* Other race/ethnicity included Asian, black, Pacifi c Islander, or mixed. Five of 
the 155 patients were not Hispanic or Latino and reported “other race.”
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Acanthosis Nigricans and Diabetes 
Risk Factors
Children and adults with a family history 

of type 2 diabetes had more than twice 

the prevalence of acanthosis nigricans 

compared with those without such fam-

ily history (Table 3). The prevalence of 

acanthosis nigricans increased as BMI 

increased and was higher in those with 

hypertension. Only 13 (3%) of normal-

weight patients had acanthosis nigricans. 

Hyperlipidemia was not included in the 

analysis presented in Table 3 because of 

a low screening rate among the sampled 

population. 

Among children and adults with more 

than 1 type 2 diabetes risk factor (family 

history of type 2 diabetes, overweight, 

hypertension, and minority race/ethnic-

ity, defi ned as race/ethnicity other than 

white, non-Hispanic), the prevalence rate 

of acanthosis nigricans increased succes-

sively with each additional risk factor (Figure 1). The 

positive likelihood ratio of having acanthosis nigricans 

in patients with more than 2 risk factors for type 2 

diabetes was 8.3 between ages 7 and 19 years and 

4.2 between ages 20 and 39 years. Two patients with 

none of the examined diabetes risk factors had acan-

thosis nigricans. 

Type 2 Diabetes
The overall prevalence of type 2 diabetes in this 

sample was 6.2%; the prevalence increased as age 

increased. Ethnic minorities had a higher prevalence 

than nonminorities (7.3% vs 1.0%, P <.001), and Ameri-

can Indians had the highest prevalence (9.6%). Patients 

with a family history of type 2 diabetes had almost 

Table 2. Prevalence of Type 2 Diabetes Mellitus Risk Factors and Acanthosis Nigricans 
by Demographic Variables

Variable

Prevalence*

Family History of Type 2 
Diabetes Mellitus

Overweight or 
Obese Hypertension Hyperlipidemia

Acanthosis 
Nigricans

Total 69.2 (761/1,100) 60.5 (685/1,133) 8.9 (97/1,087) 16.6 (85/513) 19.2 (218/1,133)

Age, years      

7-11 67.4 (118/175) 41.3 (74/179)† 1.8 (3/165)† 7.7 (5/65)† 19.0 (34/179)‡

12-19 67.2 (195/290) 44.4 (135/304) 4.5 (13/291) 7.5 (8/106) 15.8 (48/304)

20-29 71.8 (211/294) 71.9 (215/299) 7.2 (21/293) 11.6 (15/129) 17.4 (52/299)

30-39 69.5 (237/341) 74.4 (261/351) 17.8 (60/338) 26.8 (57/213) 23.9 (84/351)

Sex      

Female 71.8 (491/684)‡ 59.9 (418/698) 6.1 (41/671)† 12.9 (41/318)§ 19.3 (135/698)

Male 64.9 (270/416) 61.4 (267/435) 13.5 (56/416) 22.6 (44/195) 19.1 (83/435)

Race/ethnicity      

American Indian 77.6 (305/393)† 71.4 (289/405)† 10.4 (40/386) 16.6 (32/193) 28.1 (114/405)†

Hispanic 68.8 (234/340) 59.1 (205/347) 7.4 (25/340) 20.6 (27/131) 19.0 (66/347)

White, non-Hispanic 54.9 (100/182) 43.2 (83/192) 7.2 (13/181) 12.2 (10/82) 3.1 (6/192)

Other 60.9 (92/151) 56.8 (88/155) 9.6 (14/146) 13.8 (12/87) 16.1 (25/155)

Note: total numbers of patients for each variable are given in Table 1.

* Cell entries show percentages with risk factor present followed by (number positive/number for whom information was available).
† P <.001 for χ2 comparing all categories for indicated variable.
‡ P <.05 for χ2 comparing all categories for indicated variable.
§ P <.01 for χ2 comparing all categories for indicated variable. 

Table 3. Prevalence of Acanthosis Nigricans by Type 2 
Diabetes Mellitus Risk Factor

Type 2 Diabetes 
Risk Factor

Aged 7-19 Years  Aged 20-39 Years

No.  % (95% CI)  No. % (95% CI)

Family history of 
type 2 diabetes 

     

Yes 313 21.4 (17.0-26.4)* 448 25.2 (21.3-29.5)*

No/unknown 170 8.8 (5.0-14.1)  202 11.4 (7.4-16.6)

BMI category†      

Normal 274 2.6 (1.0-5.2)*  174 3.4 (1.3-7.4)*

Overweight, not obese 80 11.2 (5.3-20.3)  187 12.3 (8.0-17.9)

Obese 129 51.2 (42.2-60.1) 289 37.0 (31.4-42.9)

Hypertension      

Yes 16 68.8 (41.3-89.0)* 81 37.0 (26.6-48.5)*

No/unknown 467 15.2 (12.1-18.8)  569 18.6 (15.5-22.1)

BMI = body mass index; CI = confi dence interval.

* P <.001 for comparison of prevalence of acanthosis nigricans between those with and without 
the risk factor.
† For children, normal is defi ned as less than 85th percentile; overweight but not obese is defi ned 
as 85th to less than 95th percentile; and obese is defi ned as 95th percentile or higher. For adults, 
normal is defi ned as 25 kg/m2; overweight but not obese is defi ned as 25 to 30 kg/m2; and obese 
is defi ned as ≥30 kg/m2. 
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4 times the prevalence of the disease, and those with 

hypertension had close to 10 times the prevalence, 

compared with those without the respective risk factor. 

The prevalence was 12% in obese individuals, 3.4% 

in overweight individuals, and 2.5% in normal-weight 

individuals. Type 2 diabetes was present in 15% of 

patients with acanthosis nigricans but only 4% of those 

without it (P <.001).

Acanthosis Nigricans and Type 2 Diabetes
Patients with diagnosed type 2 diabetes had a higher 

prevalence of acanthosis nigricans compared with 

patients without that diagnosis (47% vs 17%, P <.001). 

Only 5 (1%) of the children had a diagnosis of type 2 

diabetes; 3 of the 5 had acanthosis nigricans (P = .04). 

Of 650 adults, 65 (10%) had type 2 diabetes; 46% of 

those had acanthosis nigricans, compared with 18% of 

their nondiabetic counterparts (P <.001). 

Acanthosis nigricans was independently associated 

with type 2 diabetes after controlling for age, BMI, 

and the number of other examined diabetes risk fac-

tors (Table 4). Patients with acanthosis nigricans were 

1.97 times as likely as those without it to have type 2 

diabetes (P = .01). Patients who were older, obese, and 

had more than 1 risk factor were also more likely to 

have the disease.

An Unanticipated Finding
We received reports from a number of participating 

clinicians that the identifi cation of acanthosis nigricans 

led to discussions about lifestyle modifi cation that 

would not have otherwise occurred. 

Awareness of acanthosis nigricans and 

its possible association with type 2 dia-

betes reportedly changed their practice 

behaviors or changed patient receptiv-

ity to discussion about risk reduction 

for diabetes. Because this outcome was 

unanticipated, our design did not allow 

us to systematically study this behavioral 

phenomenon; however, we report it here 

as a result of potential importance.

DISCUSSION
We found acanthosis nigricans to be 

associated with having multiple risk 

factors for type 2 diabetes mellitus in 

patients aged 7 to 39 years. As the num-

ber of these risk factors increased, so 

did the prevalence of acanthosis nigri-

cans in both children and adults. The 

positive likelihood ratio of having this 

dermatologic condition in patients with 

more than 2 risk factors for type 2 diabetes was 8.3 for 

ages 7 to 19 years and 4.2 for ages 20 to 39 years.

Most studies have found acanthosis nigricans to be 

associated with insulin resistance or hyperinsulinemia, 

major factors in the pathophysiology of type 2 diabe-

tes, in a substantial proportion of patients.8,9,11-14,22,23 

Although our study did not measure insulin levels, we 

found that acanthosis nigricans was independently 

associated with diagnosed type 2 diabetes. Patients 

with this dermatologic condition were 1.97 times more 

Table 4. Type 2 Diabetes Mellitus Prevalence 
Ratios for Factors Related to Type 2 Diabetes 
Mellitus, by Log-binomial Regression Analysis

Factor
Prevalence 

Ratio (95% CI) P Value

Age, years   

7-19 1.00 <.001

20-39 7.64 (3.17-18.42)  

Acanthosis nigricans   

No 1.00 .01

Yes 1.97 (1.18-3.27)  

BMI category   

Normal or overweight 1.00  .004

Obese 2.25 (1.29-3.91)  

Number of risk factors*   

0-1 1.00 <.001

2-3 3.41 (1.65-7.06)  

CI = confi dence interval; BMI = body mass index.

* Risk factors included family history of type 2 diabetes mellitus, hyperten-
sion, and minority ethnicity.

Figure 1. Prevalence of acanthosis nigricans by number 
of diabetes risk factors.  
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likely to have type 2 diabetes compared with their 

counterparts without it, after controlling for age, BMI, 

and the number of type 2 diabetes risk factors (hyper-

tension, ethnicity, and family history of the disease). 

The strength of this association may be understated in 

these data because we included only patients who had 

already received the diagnosis of type 2 diabetes. 

Clinical detection of acanthosis nigricans may help 

identify individuals at high risk for type 2 diabetes mel-

litus24 because, as noted, acanthosis nigricans is associ-

ated with hyperinsulinemia in a proportion of those 

with this skin condition. Our study supports its associa-

tion with type 2 diabetes risk factors and disease. 

Although obesity and family history are well-

known risk factors for type 2 diabetes, they do not 

lead to screening for the disease at rates approaching 

their prevalence in primary care. Drobac et al7 found 

that screening laboratory tests were ordered for only 

38% of children who met screening criteria of the 

American Diabetes Association for type 2 diabetes. 

They found that a family history of the disease was 

frequently not recognized. In addition, in that study of 

997 children, BMI was calculated for only 92 children 

and BMI percentiles were plotted for only 10 children. 

Similarly, Dorsey et al25 found that BMI was recorded 

by clinicians in only 0.5% (3/600) of medical records 

and that rates of undiagnosed and untreated over-

weight among children were 79.5% and 83.1%, respec-

tively. Cook et al26 examined 32,930 ambulatory visits 

from the 1997 to 2000 National Ambulatory Medical 

Care Survey and the National Hospital Ambulatory 

Medical Care Survey, and found that obesity was 

diagnosed at only 0.78% of all visits and 0.93% of 

well-child visits. These studies show that well-known 

risk factors for type 2 diabetes mellitus do not lead to 

recommended actions to detect the disease. 

Although Drobac et al7 found limited screen-

ing for type 2 diabetes in the presence of traditional 

risk factors for the disease, they also found that 93% 

of patients with acanthosis nigricans were screened. 

The report from our clinicians that the detection of 

acanthosis nigricans stimulated discussions of diabetes 

prevention suggests that the presence of this condi-

tion may somehow change the dynamic of the primary 

care encounter. Further research is needed to confi rm 

this observation and to determine how the presence of 

acanthosis nigricans infl uences clinician decisions to 

take time to discuss type 2 diabetes risk reduction (eg, 

by changing patient receptivity to discussions of life-

style modifi cation).

A recent publication identifi ed factors infl uenc-

ing clinicians’ decisions to include obesity prevention 

counseling in the brief primary care encounter and 

may help to explain the clinician response to tradi-

tional diabetes risk factors.27 Clinicians’ decisions about 

time allocation and decisions to engage in preventive 

counseling were based on multiple stable and situ-

ational factors, including the lack of motivation in their 

patients. In the face of competing demands within the 

brief encounter, the observable nature of acanthosis 

nigricans may infl uence patient motivation. 

Limitations
Some limitations to this study should be noted. First, 

health history was self-reported. Obtaining family 

history by self-report is standard clinical practice, 

however, so our method refl ects the usual clinical 

approach. Second, the study design was cross-sec-

tional and therefore limits our ability to determine the 

natural history of acanthosis nigricans with respect 

to type 2 diabetes. Third, because our design did 

not include blood sampling for diabetes, we were not 

able to identify those who had undiagnosed disease, 

thereby possibly underestimating its true prevalence 

among both those with and those without acanthosis 

nigricans. Fourth, because our protocol did not require 

that blood samples be drawn to establish the diagnosis 

of hyperlipidemia, and more than one half of the study 

population an had unknown lipid status, the preva-

lence of known hyperlipidemia may be underestimated 

because those with an unknown lipid status were cat-

egorized as not having hyperlipidemia. Because of the 

missing data on lipid status, we did not include hyper-

lipidemia in our analysis of the relationships between 

type 2 diabetes risk factors and acanthosis nigricans. 

Finally, because of the nature of southwestern US 

communities represented in RIOS Net, Hispanic and 

American Indian persons were overrepresented in our 

sample. Acanthosis nigricans is less common in non-

Hispanic whites, and the relationships we observed 

between acanthosis nigricans and type 2 diabetes risk 

factors and disease may not be generalizable to this 

group. Further studies are needed to confi rm our fi nd-

ings in other populations.

In conclusion, acanthosis nigricans can be used 

to rapidly identify those patients with multiple risk 

factors for type 2 diabetes mellitus. Because lifestyle 

changes have been proven to reduce the incidence of 

type 2 diabetes in high-risk adults, acanthosis nigricans 

may provide primary care clinicians with an effi cient 

method for identifying patients who would most benefi t 

from lifestyle modifi cation interventions. Detection of 

acanthosis nigricans may also enhance patient and clini-

cian receptivity to discussing risk reduction for type 2 

diabetes. Studies are needed to investigate the natural 

history of acanthosis nigricans, its relationship to the 

development of type 2 diabetes, and how its presence 

infl uences screening and counseling for this disease.
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Electronic Medical Records and Diabetes 

Quality of Care: Results From a Sample 

of Family Medicine Practices

ABSTRACT
PURPOSE Care of patients with diabetes requires management of complex clini-
cal information, which may be improved by the use of an electronic medical 
record (EMR); however, the actual relationship between EMR usage and diabetes 
care quality in primary care settings is not well understood. We assessed the 
relationship between EMR usage and diabetes care quality in a sample of family 
medicine practices. 

METHODS We conducted cross-sectional analyses of baseline data from 50 prac-
tices participating in a practice improvement study. Between April 2003 and 
December 2004 chart auditors reviewed a random sample of medical records 
from patients with diabetes in each practice for adherence to guidelines for diabe-
tes processes of care, treatment, and achievement of intermediate outcomes. Prac-
tice leaders provided medical record system information. We conducted multivari-
ate analyses of the relationship between EMR usage and diabetes care adjusting 
for potential practice- and patient-level confounders and practice-level clustering. 

RESULTS Diabetes care quality in all practices showed room for improvement; 
however, after adjustment, patient care in the 37 practices not using an EMR was 
more likely to meet guidelines for process (odds ratio [OR], 2.25; 95% confi dence 
interval [CI], 1.42-3.57) treatment (OR, 1.67; 95% CI, 1.07-2.60), and intermediate 
outcomes (OR, 2.68; 95% CI, 1.49-4.82) than in the 13 practices using an EMR .

CONCLUSIONS The use of an EMR in primary care practices is insuffi cient for 
insuring high-quality diabetes care. Efforts to expand EMR use should focus not 
only on improving technology but also on developing methods for implementing 
and integrating this technology into practice reality. 

Ann Fam Med 2007;5:209-215. DOI: 10.1370/afm.696.

INTRODUCTION 

U
se of an electronic medical record (EMR) in ambulatory care set-

tings has been widely recommended as a method for reducing 

errors, improving the quality of health care, and reducing costs.1-10 

One area where EMRs are expected to improve quality is in the manage-

ment of care for patients with chronic illnesses, such as diabetes. For exam-

ple, by facilitating the management of complex clinical information, EMRs 

have been shown to improve the coordination of tasks among members of 

the health care team,8 to lead to lower rates of missing clinical information,11 

and to support evidence-based clinical decision making.12-15 Several recent 

systematic reviews of EMRs and clinical decision support systems have 

shown that systems developed in-house over many years lead health care 

institutions to improve adherence to clinical guidelines.16-18 There is little 

evidence, however, on whether commercially developed multifunctional 

health information technology systems, such as EMRs, improve patient care 

in the primary care settings, where most chronic illness care is delivered.18,19  
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Much of the current evidence addressing EMR 

effectiveness in primary care settings is derived 

from a few intervention studies and from case study 

reports. Some studies have documented improved 

diabetes-related patient outcomes after EMR adop-

tion,20,21 whereas others have shown improvements 

in the processes of diabetes care but not in patient 

outcomes.22-24 In a previous case study we found 

that, with everyday use of an EMR in a primary care 

practice, clinical decision support functions may be 

disabled, resulting in EMR uses which differ substan-

tially from those in institutions reporting effi cacy of 

this technology.25Another comparative case study 

found that EMR implementation can have a temporar-

ily negative impact on the quality of diabetes care and 

care outcomes. In this case, the EMR practice failed 

to exceed outcomes of a similar non-EMR practice 4 

years after implementation.26 To date, no studies have 

examined the effect of EMR use across a large number 

of primary care settings. Such studies are needed to 

assess the impact of widespread EMR implementation 

on quality of care in primary care settings.

We examined the relationship between EMR usage 

and diabetes care quality across a variety of primary 

care settings by analyzing baseline data collected in 50 

family medicine practices participating in an organiza-

tional change intervention. 

METHODS
Setting
We analyzed data from family medicine practices in 

New Jersey and Pennsylvania participating in the Using 

Learning Teams for Refl ective Adaptation (ULTRA) 

study. This study was designed to improve adherence 

to multiple chronic disease guidelines through a quality 

improvement process of organizational refl ection and 

adaptation. The intervention in the study is described 

in detail elsewhere.27 A convenience sample of 60 fam-

ily medicine practices was recruited for the ULTRA 

study. Practices represented a range of ownership 

and practice arrangements, including private com-

munity-based practices, university-owned practices, 

health-system-owned practices, solo practitioners, and 

single-specialty and multispecialty group practices. 

Five practices withdrew from the study, and 1 practice 

did not provide information about their medical record 

system, leaving 54 practices for analysis. Four of the 

remaining practices had implemented an EMR within 

the past year. Because the earliest stages of implementa-

tion can be disruptive to practice systems,25,26 we took a 

conservative approach and excluded the recent-adopter 

practices from the analyses. Notably, these 4 practices 

had diabetes care quality similar to those practices 

without an EMR, and including recent-adopter prac-

tices in either the EMR or non-EMR groups did not 

substantively change our results. 

Data Collection
Physician-owners or offi ce managers at participating 

practices completed a practice information form that 

asked about various organizational characteristics, 

including practice type, ownership structure, number 

of clinicians and other staff, number of years in busi-

ness, estimates of insurance payer mix, whether they 

used an EMR, the presence of a registry of patients 

with diabetes, the regular use of clinician reminder 

systems, and whether they had adopted a new medical 

records system within the past 12 months. 

For each practice chart auditors retrospectively 

assessed 20 patient charts randomly selected from a list 

of all adult patients coded (for insurance purposes) as 

having been treated for diabetes (ICD-9 diagnosis code 

250.x) within the last year. In the 3 non-EMR practices 

with fewer than 20 patients coded for diabetes, audi-

tors assessed the charts of all diabetes patients. Chart 

auditors reviewed any paper records available in all 

practices; in practices with an EMR, they also reviewed 

the electronic records. Auditors assessed these records 

in 2003 and 2004, looking at the previous 12-month 

period to determine diabetes care quality. All chart 

auditors were formally trained as licensed practical 

nurses or medical assistants and had experience work-

ing in patient care settings. A project physician trained 

the chart auditors in standard chart review techniques. 

Using a chart abstraction form developed by clinician 

researchers on the ULTRA project, auditors abstracted 

approximately 300 items from each chart. 

This study was reviewed and approved by the Insti-

tutional Review Board at the University of Medicine 

and Dentistry of New Jersey-Robert Wood Johnson 

Medical School. Because this study was a retrospec-

tive review of patient records, and no identifi ers were 

recorded, informed consent from individual patients 

was waived by the Institutional Review Board.

Measurement
We assessed diabetes care quality by measuring adher-

ence to guidelines for processes of care, treatment, 

and achievement of intermediate outcomes for patients 

with diabetes. A team of family physicians and health 

services researchers selected the guidelines from the 

clinical practice guidelines of the American Diabetes 

Association.28 Processes of care guidelines were based 

on their relationship to intermediate outcomes asso-

ciated with cardiovascular disease risk. To avoid an 

overly conservative adjustment of signifi cance levels 

as a result of multiple testing, we created dichotomous 
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composite scores for adherence in 

each of the 3 areas (Table 1). For 

process of care, the care of indi-

vidual patients was scored 1 if 3 

or more of the 5 criteria were met 

and 0 if fewer than 3 criteria were 

met. Patients whose care met all 

of the treatment guidelines were 

given a score of 1, with all oth-

ers scoring 0. For the intermedi-

ate outcomes variable, we used 

2 acceptable limits: (1) patients 

were given a score of 1 for partial 

achievement of intermediate out-

comes targets if 2 of 3 laboratory 

values were at or below the target 

value; and (2) patients were given 

a score of 1 for complete achieve-

ment of outcomes targets if all 3 laboratory values 

were at or below the target value. We examine these 2 

outcomes adherence criteria in separate analyses. 

Statistical Analysis
To explore differences between the EMR and non-

EMR practices, we used Fisher exact tests for categori-

cal variables (eg, ownership, practice type), and analy-

sis of variance for continuous variables (eg, number 

of clinicians). When exploring differences between 

patient level variables, we used hierarchical linear mod-

els to account for clustering of patients within prac-

tices. With binary variables such as sex, a logit link was 

used, whereas with continuous variables such as age, a 

standard identity link was used. 

Because our dependent variables were all binary, 

we used hierarchical logistic regression to examine the 

log-odds of adherence as a function of EMR use while 

controlling for practice- and patient-level confounders 

(eg, practice ownership, staff/clinician ratios, patient 

age and sex). We used generalized estimating equa-

tions, applying the GENMOD procedure within SAS, 

for estimation.29 The odds ratios associated with each 

covariate were estimated, and standard errors were 

adjusted for correlation between patients with diabetes 

within a practice using a working correlation matrix 

with an exchangeable structure.30-32

RESULTS
Of the 50 practices, 13 (26%) had used an EMR for 1 

year or more. Whereas larger practices were dispro-

portionately represented among EMR-using practices, 

this pattern was not statistically signifi cant. Although 

one commonly mentioned benefi t of an EMR is the 

disease registry, only 9 (18%) practices (3 EMR and 6 

non-EMR) reported that they used a registry to track 

the care of patients with diabetes, and this difference 

was not statistically signifi cant. Furthermore, there 

were no signifi cant differences between the 2 groups 

of practices in their use of various electronic or paper 

reminder systems, such as fl ow sheets, reminders to cli-

nicians, patient recall systems, or internal chart audit-

ing designed to improve practice adherence to clinical 

guidelines. Patients in practices that did not use an 

EMR were somewhat older than those in the practices 

that reported using an EMR (Table 2). EMR and non-

EMR practices did not differ signifi cantly on any of 

the other patient-level or organizational-level variables. 

Across both groups, older patients were somewhat 

more likely to receive the selected treatments and to 

meet the targets, and male patients were more likely 

than female patients to meet all 3 treatment targets. 

The 50 practices had between 7 and 21 charts of 

diabetic patients per practice audited, for a total of 927 

patients. Across all 50 practices the care of 49.9% of 

patients met our criterion for processes of care, 46.2% 

met the criterion for treatment, and 40.3% met the 

criterion for achievement of 2 of the 3 intermediate 

outcomes targets; 8.7% met our criterion of simultane-

ous achievement of all 3 outcomes. Table 3 displays the 

mean practice-level rates of guideline adherence for 

EMR and non-EMR practices. In all cases, the mean 

rates for non-EMR practices were higher. Hierarchical 

logistic regression analyses showed that, after control-

ling for potential practice- and patient-level confound-

ers and for the clustering of patients within practices, 

patients with diabetes in practices that did not have an 

EMR were signifi cantly more likely to have received 

care that met the guidelines for processes of care, 

treatment, and intermediate outcomes (Table 4). For 

intermediate outcomes, the odds of patients in non-

Table 1. Components of Guideline Adherence Scores 

Processes of Care
Any 3 of 5

Treatment
All Required

Outcomes Evaluated 
Both as 2 of 3 and 
as All Required*

HgA1c assessed within 
last 6 months

HgA1c ≤8% or >8% and on hypo-
glycemic agent

HgA1c <7%

Urine microalbumin 
assessed within last 
12 months

Smoking status assessed 
within last 6 months

LDL assessed within last 
12 months

LDL ≤100 mg/dL or >100 mg/dL 
and on lipid-lowering agent

LDL ≤100 mg/dL

Blood pressure recorded 
at each of 3 previous 
visits

Blood pressure ≤130/85 mm Hg 
(systolic and diastolic) or >130/85 
mm Hg (systolic or diastolic) and 
on antihypertensive medication

Blood pressure 
≤130/85 mm Hg
(systolic and diastolic)

HgA1c = glycosylated hemoglobin, percentage of total hemoglobin; LDL = low-density lipoprotein cholesterol.

* For outcome measures the most recent recorded value was used.
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EMR using practices meeting all 3 targets was 2.68 

times the odds of patients in EMR-using practices. 

DISCUSSION
Diabetes care in the family medicine practices assessed 

here, regardless of whether they reported using an 

EMR, showed marked room for improvement, espe-

cially with regard to achievement of target values for 

intermediate outcomes. Contrary to the assumptions 

underlying suggestions from professional organiza-

tions, other researchers, and federal policy makers, 

we found that EMR usage was associated with poorer 

adherence to the diabetes quality of care measures 

examined here. Because we have data for the presence 

or absence of an EMR only, rather than on specifi c 

features of each EMR, our explanation for the quality 

differences between the 2 groups is somewhat specula-

tive. Because commercially devel-

oped EMR systems vary by manu-

facturer in the features and levels 

of technological support available 

to users, our fi ndings are likely to 

represent an accurate picture of 

the systemwide health effects of 

EMR implementation on quality 

of diabetes care in primary care 

practices.33 Thus the study fi nd-

ings from our sample may be more 

representative of the overall effects 

of EMR implementation than the 

fi ndings of previous studies evalu-

ating the impact of particular EMR 

systems or features. 

The main limitations of this 

study derive from the cross-sec-

tional nature of the observations 

and that data were collected as a 

baseline for a practice improve-

ment trial rather than to evalu-

ate EMR effects on diabetes care 

quality. Specifi cally, our sample 

may not be representative; in fact, 

we found that in comparison with 

national data, a relatively high pro-

portion of the practices participat-

ing in this study reported using an 

EMR.34-37 Our fi ndings are similar 

to the National Ambulatory Medi-

cal Care Survey data in that we 

found proportionately fewer solo 

practitioners reporting EMR use.36 

Moreover, our overall fi ndings of 

quality of diabetes care are similar 

to those from a recent study of a nationally represen-

tative sample of patients, which documented a low 

proportion of recommended care provided to patients 

with chronic illnesses, such as diabetes.38 

There may be additional unaccounted-for selec-

tion biases that could explain the better performance 

of non-EMR practices. For example, we did not col-

lect detailed information regarding possible variations 

in use of EMRs, the number of years each practice 

had been using an EMR, or the particular diabetes 

care-related EMR features used in each practice. Fur-

thermore, medical records typically do not include 

information on patient-level demographic variables 

(such as insurance status, socioeconomic position, 

and literacy), which may affect the outcomes mea-

sured here. In addition, since several of the practices 

provided only a few patient charts for audit, they 

may have had unusually few patients with diabetes or 

Table 2. Patient  (N = 927) and Practice (N = 50) Characteristics 

Characteristic
EMR 

Practices
Non-EMR 
Practices

Test 
Statistic P Value*

No. of patients 257 670

Mean age, y (SD) 57.3 (15.1) 60.7 (14.4) 9.86† .002

Sex, % 2.04† .15

Women 53.9 48.7

Men 46.1 51.3

No. of practices 13  37

No. of clinicians, mean (SD) 4.5 (3.2) 4.7 (3.2) 0.02‡ .89

No. of staff, mean (SD) 10.2 (8.7) 14.9 (10.9) 1.92‡ .17

Staff/clinician ratio (SD) 2.3 (1.6) 3.2 (1.6) 3.35‡ .07

Practice type, % (n) − .66§

Solo practice 7.7 (1) 18.9 (7)

Group practice 92.3 (12) 81.1 (30)

Practice ownership, % (n) − .32§

Physician 53.8 (7) 70.3 (26)

Health system/other 46.2 (6) 29.7 (11)

EMR = electronic medical record. 

* Bonferroni adjusted signifi cance level P ≤.007. 
† Hierarchical model, Wald test statistic.
‡ Analysis of variance, degrees of freedom = 1, 48.
§ Fisher exact test.

Table 3. Practice Percentages of Patients Whose Care 
Meets Quality Standards

Variable

EMR Practices
(n = 13)

Mean (SD)

Non-EMR Practices
(n = 37)

Mean (SD)

Processes of care (3 of 5 guidelines met) 35.0 (19.5) 53.8 (22.1)

Treatment (all guidelines met) 35.3 (16.9) 48.6 (15.7)

Outcome targets (2 of 3 guidelines met) 29.0 (11.7) 43.7 (15.4)

Outcome targets (all guidelines met) 3.9 (3.8) 10.7 (9.0)

EMR = emergency medical record. 
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particular diffi culties providing lists of patients, which 

would potentially bias our results. Even so, excluding 

these practices from our analyses did not lead to sub-

stantially different results. 

Finally, this study faces the same limitations of any 

study that relies on chart audit in that the thorough-

ness of chart documentation may vary considerably 

among clinicians, across practice sites, or even between 

paper and electronic records. Despite these limitations, 

the guidelines examined here include items likely to be 

included in most medical records (ie, physical examina-

tions, laboratory testing orders, and laboratory testing 

results), and a recent study found that in terms of inter-

mediate outcomes, such as those assessed here, elec-

tronic and paper charts do not differ in the information 

that they include.39 

Primary care practices are under increasing pres-

sure to computerize their patient records and, as the 

recent United Kingdom experience has 

shown, documentation requirements of 

pay-for-performance programs are likely 

to increase this pressure.40 Furthermore, 

the Medicare Management Performance 

Demonstration of the Centers for Medi-

care and Medicaid Services, set to begin 

payments to participating practices 

in summer 2007, includes a bonus for 

reporting data using a certifi ed EMR.41 

Although pay-for-performance systems 

also include incentives for increased 

quality of care and have been success-

ful in the United Kingdom,42 practice 

leaders may react to these reporting 

pressures by implementing EMR systems 

without paying suffi cient attention to 

the effects on the overall system of care 

delivery within their practices.25 As has 

been found with computerized physician 

order entry and other technologically 

based safety procedures, implementa-

tion of health information technologies 

without suffi cient attention to work-

fl ow redesign can create new quality 

problems and adversely affect patient 

health.43-46 Our fi ndings suggest that 

these sorts of unintended consequences 

may already be affecting the quality of 

diabetes care in our sample of US family 

medicine practices. 

The fi ndings presented here suggest 

that national policy makers and primary 

care practice owners should pay renewed 

attention to maintaining and improving 

quality in primary care settings during 

and after EMR implementation. EMR vendors should 

be encouraged to address existing recommendations 

to develop products that provide more than a means 

to enhance billing for clinician services. They should 

include, or make more easily usable, features that can 

support improved health care quality (such as devel-

oping a chronic illness registry capable of identifying 

patients for whom treatment intensifi cation would 

be warranted or offering real-time clinical guidelines 

support).47,48 More research on best uses of EMR 

technology and a high level of support for EMR imple-

mentation will be required if the federal goal of an 

electronic health record for every American by 2014 is 

to be met while preserving and enhancing the quality 

of care delivered. Policy makers should demand that 

evidence-based quality benchmarks be met as part of 

this support to ensure that EMR technology is used to 

enhance the quality of care. Finally, practice leaders 

Table 4. Practice and Patient Characteristics Associated 
With Diabetes Care Quality

Characteristics
Adjusted 

Odds Ratio P Value 95% CI

Processes of care

No EMR/EMR 2.25 <.001 1.42-3.57

Solo practice/other 0.38 .02 0.17-0.87

Physician owned/other 1.03 .90 0.65-1.62

Staff/clinician ratio 1.03 .66 0.91-1.17

Patient sex, male/female 1.21 .22 0.89-1.62

Patient age in 10-year increments 1.02 .68 0.92-1.13

Treatment
No EMR/EMR 1.67 .02 1.07-2.60

Solo practice/other 0.63 .04 0.41-0.98

Physician owned/other 1.03 .89 0.70-1.50

Staff/clinician ratio 1.01 .86 0.89-1.16

Patient sex, male/female 1.06 .74 0.77-1.45

Patient age in 10-year increments 1.27 <.001 1.14-1.41

Outcomes 2 of 3
No EMR/EMR 1.67 <.001 1.25-2.24

Solo practice/other 0.61 .11 0.33-1.12

Physician owned/other 1.44 .02 1.05-1.96

Staff/clinician ratio 1.08 .08 0.96-1.18

Patient sex, male/female 1.36 .02 1.07-1.72

Patient age in 10-year increments 1.11 .03 1.01-1.22

Outcome all
No EMR/EMR 2.68 .001 1.49-4.82

Solo practice/other 0.93 .85 0.45-1.94

Physician owned/other 1.43 .30 0.73-2.78

Staff/clinician ratio 0.96 .50 0.86-1.08

Patient sex, male/female 1.40 .17 0.87-2.25

Patient age in 10-year increments 1.19 .04 1.01-1.42

CI = confi dence interval; EMR = electronic medical record. 

Note: These odds ratios are obtained from a single regression model for each outcome such that 
the odds ratios are adjusted for all other covariates in the table.
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should encourage a culture of improvement and qual-

ity within their practices and work to develop methods 

to improve diabetes care before implementation of 

an EMR. Simply having an EMR does not guarantee 

higher quality care. 

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/content/full/5/3/209. 
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quality of health care; primary health care; electronic medical records
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Suffi ciently Important Difference 

for Common Cold: Severity Reduction

ABSTRACT
PURPOSE We undertook a study to estimate the suffi ciently important difference 
(SID) for the common cold. The SID is the smallest benefi t that an intervention 
would require to justify costs and risks.

METHODS Benefi t-harm tradeoff interviews (in-person and telephone) assessed 
SID in terms of overall severity reduction using evidence-based simple-language 
scenarios for 4 common cold treatments: vitamin C, the herbal medicine echina-
cea, zinc lozenges, and the unlicensed antiviral pleconaril.

RESULTS Response patterns to the 4 scenarios in the telephone and in-person 
samples were not statistically distinguishable and were merged for most analyses. 
The scenario based on vitamin C led to a mean SID of 25% (95% confi dence 
interval [CI] 0.23-0.27). For the echinacea-based scenario, mean SID was 32% 
(95% CI, 0.30-0.34). For the zinc-based scenario, mean SID was 47% (95% CI, 
0.43-0.51). The scenario based on preliminary antiviral trials provided a mean SID 
of 57% (95% CI, 0.53-0.61). Multivariate analyses suggested that (1) between-
scenario differences were substantive and reproducible in the 2 samples, (2) pres-
ence or severity of illness did not predict SID, and (3) SID was not infl uenced 
by age, sex, tobacco use, ethnicity, income, or education. Despite consistencies 
supporting the model and methods, response patterns were diverse, with wide 
spreads of individual SID values within and among treatment scenarios.

CONCLUSIONS Depending on treatment specifi cs, people want an on-average 
25% to 57% reduction in overall illness severity to justify costs and risks of 
popular cold treatments. Randomized trial evidence does not support benefi ts 
this large. This model and these methods should be further developed for use in 
other disease entities. 

Ann Fam Med 2007;5:216-223. DOI: 10.1370/afm.698.

INTRODUCTION

I
t is generally agreed that randomized controlled trials (RCTs) provide 

the least biased evidence regarding the effects of interventions on 

health-related outcomes, and hence are important for medical decision 

making and public policy. These principles apply to treatments aimed at 

reducing symptom burden, screening tests designed to detect disease, or 

preventive therapies aimed at avoiding diseases altogether.

Randomized trials are powered to detect specifi c effect sizes. The 

larger the number of participants, the smaller the effect size that can be 

detected. A trial that is too small may miss an effect size that might be 

important, whereas a larger trial might demonstrate an effect that is too 

small to be clinically signifi cant. Following this rationale, many experts 

now agree that trials should be powered to detect a minimal important 

difference.1-3 This conceptual entity was fi rst defi ned in 1989 to be “the 

smallest difference in score in the domain of interest which patients per-

ceive as benefi cial and which would mandate, in the absence of troubling 

side effects and excessive cost, a change in the patient’s management.”4 

Although an important addition to the theory and practice of evidence-
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based medicine, minimal important difference is lim-

ited in that it does not account for negatively valued 

consequences of medical interventions (harms), such as 

costs, side effects, and risks of adverse effects.

In 2005 we defi ned “suffi ciently important differ-

ence” (SID) as “the smallest amount of patient-valued 

benefi t that an intervention would require in order 

to justify associated costs, risks, and other harms.”5 

We consider SID to be very similar to the “smallest 

worthwhile effect” concept described elsewhere.6-9 The 

advantage of SID is that it extends the notion of mini-

mal important difference, has an operational defi nition, 

and can be estimated using benefi t-harm tradeoff meth-

ods. Using reduction of illness duration in the common 

cold as the desired benefi t (outcome), we previously 

showed how benefi t-harm tradeoffs could serve as a 

method of SID estimation.10 In this article, we report 

on a second sample of respondents and assess SID as 

overall severity reduction benefi t.

METHODS
Using community advertisement, we interviewed 

respondents with acute respiratory tract infection, 

presumed viral (common cold). This study was carried 

out alongside other common cold research projects 

using shared study promotion and screening methods, 

one of which was an RCT testing echinacea, placebo, 

and doctor-patient interaction.11 Another project was 

aimed at assessing validity of the Wisconsin Upper 

Respiratory Symptom Survey (WURSS),12 an ill-

ness-specifi c quality-of-life questionnaire instrument. 

For the WURSS validation study, participants were 

enrolled within 48 hours of their fi rst cold symptom, 

then monitored with daily questionnaires until the ill-

ness had resolved. To provide data for the current SID 

study, participants in the WURSS validation study 

were asked benefi t-harm tradeoff questions at enroll-

ment (intake, within 48 hours of fi rst cold symptom) 

and again at exit, after the illness had resolved. These 

participants make up the prospective, in-person group 

of the SID study. The same benefi t-harm tradeoff ques-

tions were administered to a second group of partici-

pants interviewed by telephone. Participants respond-

ing by telephone also had self-described colds but were 

interviewed only once and had extended inclusion 

criteria allowing symptoms for up to 7 days.

To be eligible for either arm of this study, pro-

spective adult participants had to answer “yes” to the 

question, “Do you think that you have a cold or are 

coming down with a cold?” They also had to report at 

least 1 of 4 cold symptoms (sneezing, runny nose, nasal 

obstruction, or sore throat), and to have a total Jackson 

score of at least 2 points. Jackson scores13-15 are simple 

sums of severity ratings (1 = mild, 2 = moderate, 3 = 

severe) for 8 symptoms: those noted above plus cough, 

headache, chilliness, and malaise. For prospective par-

ticipants with eye or nose itching, sneezing, or history 

of allergy, the interviewer, as well as the participant, 

had to be convinced that the participant’s symptoms 

indicated a cold, not an allergic illness. Interviewers 

were also given permission to exclude potential par-

ticipants whom they suspected were dishonest when 

reporting symptoms or whom they believed would 

not be competent to follow study protocol. These 

instances occurred rarely. Interviewers questioned 

prospective participants by telephone and then again 

in person using semistructured interview techniques 

aimed at stimulating recall to enhance accuracy of 

symptom reporting. All interviewers were trained and 

supervised by the senior author (B.B.), a family physi-

cian and anthropologist who had substantial experi-

ence with interview methods and patients with acute 

respiratory tract infection. The protocol was approved 

by the Institutional Review Board of the University of 

Wisconsin School of Medicine and Public Health.

Interviews began with the following statement: 

We are trying to understand what people think about 

when making decisions about treating their colds. Spe-

cifi cally, we’re interested in how much benefi t you would 

want to expect in exchange for the costs and possible side 

effects of a given treatment. Benefi t can come in the form 

of reduced severity and/or decreased duration of illness. I 

would like to describe 4 different cold treatments, then have 

you tell me whether or not you would want to take these 

medicines, and why or why not. 

Next, the participant was presented with 1 of the 

following scenarios:

A 10-cent vitamin pill must be taken 3 times daily for 

the fi rst 3 days of your cold. There are no signifi cant risks or 

side effects to this treatment. It is unlikely that the length of 

your cold would be reduced signifi cantly. Severity of symp-

toms might be reduced by as much as 30%. 

A 20-cent lozenge must be dissolved in the mouth every 

2 to 3 hours while awake for the fi rst 3 days of your cold. 

Side effects may include bad taste, and, very occasionally, 

nausea. It is possible that the length of the cold could be 

reduced slightly. Severity of symptoms might be reduced by 

as much as 30%.

A 50-cent dropperful of an herbal extract must be taken 

3 times each day for the fi rst 3 days of your cold. Side 

effects are limited to bad taste. It is possible that the length 

of the cold could be reduced slightly. Severity of symptoms 

might be reduced by as much as 30%.

A $2 prescription-only pill must be taken 3 times daily 

for the fi rst 3 days of the cold. Side effects are unknown. 

Preliminary data suggests an average 24-hour reduction in 
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the length of your cold. Severity of symptoms might be 

reduced by as much as 30%.

The scenarios were presented in varied order, so 

that each scenario had an approximately equal chance 

of being considered fi rst, second, third, or last. After 

each scenario was presented, participants were asked, 

“Would you take this treatment?” and then, “Why?” 

or “Why not?” Brief notes were taken regarding the 

answers to these qualitative questions. Next, partici-

pants who had answered “yes” to the original ques-

tion were asked: “Would you take this [treatment] if it 

were able to reduce severity by 20%?” If the answer 

was still “yes,” the hypothetical severity reduction 

was lowered to “10%,” then if still “yes,” it was low-

ered to “5%,” and, fi nally, “any?” If the original answer 

was “no,” severity reduction benefi t was increased to 

“40%,” then if still “no,” it was increased to “50%,” 

then “75%.” Severity reduction SID was defi ned as the 

smallest severity reduction that justifi ed the treatment 

scenario for that participant.

The scenarios represent our interpretation of best 

evidence available when the study began. Although 

potential severity reduction benefi ts were varied 

beyond what many experts would consider reasonable 

(ie, a 75% overall severity reduction is unlikely), the 

initial scenarios were designed to be realistic. Toward 

this end, we reviewed trial reports and systematic 

reviews16-19 and aimed for a brief scenario that was both 

easy to understand and evidence-based.

After benefi t-harm trade-off interviews were com-

pleted, we gathered descriptive data, including age, 

sex, tobacco use, ethnicity, income, and educational 

achievement. Responses were scored on paper forms 

by the interviewer for telephone interviews, and 

directly on paper by the participant for the in-person 

interviews. Data were entered twice, then cross-

checked, with discrepancies resolved by comparison 

with paper sheets. Statistical analysis began with tabu-

lar and graphical inspection, followed by assessment of 

missing data and outliers. We then proceeded to cor-

relation matrices, analysis of variance, and multivariate 

regression models. We assessed potential relationships 

of demographic variables (age, sex, smoking, ethnicity, 

education, income) and Jackson severity scores with 

the primary SID severity reduction outcome vari-

able. Whereas data representing SID were ordinal in 

nature, the underlying SID domain was considered to 

be continuous. We did not assume that SID distribu-

tions would be normal and used nonparametric as well 

as parametric methods in our analysis strategy. Multi-

variate models were developed using PROC MIXED 

in SAS 9.1.3 (SAS Institute, Cary, NC, 2001). These 

models assessed within-person effects assuming a com-

pound symmetry variance matrix.

RESULTS 
From May 6, 2003, when the study began until August 

22, 2005, when data collection ended, 983 people 

contacted our research team, and 253 enrolled in 1 of 

the 2 groups reported here. Of the 730 not enrolled in 

this study, 217 joined another study, 201 did not meet 

inclusion criteria, 128 declined to participate, and 43 

were simply calling for information. Some 141 could 

not be categorized meaningfully. Of those excluded, 

55 were thought to have allergy or an illness other 

than a cold, 35 had symptoms for more than 7 days, 

25 were younger than 18 years, 19 were considered 

unreliable after the screening interview, and 67 were 

excluded for a variety of other reasons. (Our screening 

protocol allowed people to be excluded for more than 

one reason.)

Of the 253 participants enrolled in this study, 162 

completed a single benefi t-harm trade-off interview by 

telephone. The remaining 91 were enrolled in person 

within 48 hours of fi rst cold symptom, were followed 

up with daily reports until their cold had resolved, and 

then were interviewed again in person using the same 

questions they were asked at intake. Thus, the database 

for this report includes data from 162 telephone and 

182 in-person interviews, representing SID values for 

the 253 participants.

Table 1 shows that our sampled population was 

reasonably diverse in terms of income and education, 

but mostly female (67.8%) and mostly white (68.4%). 

Jackson scores were similar for telephone interviews 

(mean 9.6; SD 3.7) and the intake interviews (mean 

9.7; SD 3.6). Demographic measures were collected 

for all prospective participants, but for only 117 of 

162 participants responding by telephone because 

of interviewer error during the fi rst few weeks of the 

study. To calculate indicators of central tendency 

and variability for the SID variable, “any” and “never” 

responses were conservatively assigned values of 5% 

and 88%, respectively.

As in our previous study,10 the scenario based on 

vitamin C received the most favorable ratings, with a 

mean severity benefi t SID of 24.6% (95% CI, 0.23-

0.27). Of the 253 participants, 77 (30%) said they 

would take the vitamin regardless of any severity 

benefi t, and 8 (3%) said they would not even if global 

severity reduction was 75% or greater (Table 2). The 

scenario based on the herbal medicine echinacea 

yielded the next most favorable responses, with a mean 

SID of 31.9% (95% CI, 0.30-0.34). Among the 253 

participants, 39 (15%) said they would take the herbal 

medicine regardless of severity benefi t, and 18 (7%) 

said they would not regardless of benefi t. The scenario 

based on zinc lozenge led to a mean SID of 46.9% 

(95% CI, 0.43-0.51), with 12 (5%) saying they would 
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take the lozenge regardless of severity benefi t, and 

37 (15%) refusing. Finally, the antiviral scenario had 

a mean SID for severity benefi t value of 57.2% (95% 

CI, 0.53-0.61), with 12 (5%) saying they would take an 

antiviral treatment regardless of benefi t, and 94 (37%) 

rejecting such treatment. The range of treatment-spe-

cifi c responses is illustrated in Figure 1.

 Extending the analysis a step further, we calculated 

a value to represent SID for cold treatments in general. 

Averaging across all 4 scenarios, the general mean 

severity benefi t SID was calculated to be 40.3% (95% 

CI, 39.3-41.4). To refl ect values of those who were 

sick, and to represent participants equally, only intake 

and telephone interview data were averaged when 

computing these values. 

Scatter plots, correlation matrices, and simple linear 

regressions were used to look for potential relationships 

between SID and the covariates of age, sex, ethnicity, 

education, household income, Jackson severity score, 

and nature of interview (telephone, intake, exit). Next, 

multivariate regression equations were constructed to 

account for potential covariate infl uence on SID values. 

Very little in the way of statistically signifi cant associa-

tions were found. Considering multiple comparisons, 

those associations that were found could be due to 

chance (Table 3). In both bivariate and full multivariate 

models, sex was signifi cantly associated with SID for 

lozenges (coeffi cient = 0.09; P < .05), but not for other 

treatments. Higher education was signifi cantly associ-

ated with lower SID for vitamins in bivariate analysis 

(fi xed-effect F score = 2.98; P <.05) and in the multivari-

ate model (fi xed-effect F score = 2.57; P < .05), but there 

was no clear dose-response relationship. Education was 

not signifi cant in other estimates of SID. No other asso-

ciation reached statistical signifi cance.

DISCUSSION
This study represents the second phase of benefi t-harm 

trade-off interviews aimed at assessing suffi ciently 

important difference (SID) for common cold. In the 

fi rst study,10 reduction in duration of illness was the 

primary benefi t domain under investigation. In the 

present study, overall severity reduction was assessed. 

The 2 studies yielded very similar results. In both stud-

ies the 4 treatment scenarios followed the same order 

of preference, with the vitamin requiring the least ben-

efi t to justify treatment, then an herbal medicine, then 

lozenge, and fi nally a prescription pill. In both studies, 

neither demographic indicators (age, sex, ethnicity, 

education, income) nor severity of illness at time of 

interview appeared to infl uence SID value judgments.

In both studies, heterogeneity characterized both 

between-person and between-scenario distributions. 

For example, although many participants would accept 

a treatment for small benefi t (10% or less), many oth-

ers required larger benefi ts (50% or greater). Similar 

between-person differences were seen in the fi rst study, 

with many saying they would take treatments for small 

duration reductions (12 hours or less for a 6-day cold), 

but many others indicating the need for larger benefi ts 

(36 hours or more).10 Despite this heterogeneity, spe-

cifi c treatment scenarios yielded distinctive response 

Table 1. Participant Characteristics in Prospective 
Study (Intake and Exit Interviews)

Characteristics Value

Telephone interviews, No.

Calls 983

Interviews* 162

Prospective in-person study, No.

Enrolled 91

Exited 91

Age, years

Range 18-74

Mean (SD) 34.8 (13.3)

Sex, No. (%)

Women 139 (67.8)

Men 66 (32.3)

Ethnicity, %

White 68.4

African American 7.1

Hispanic 2.0

Asian 0.8

Other 3.6

Not reported 18.2

Annual income bracket, No. (%)

<$15,000 83 (32.8)

$15,000 - <$25,000† 33 (13.0)

$25,000 - <$50,000 36 (14.2)

$50,000 - <$75,000 31 (12.2)

$75,000 - <$100,000 15 (5.9)

≥$100,000 6 (2.4)

No response 49 (19.4)

Highest education level, %

Some high school 3.2

High school degree/GED 28.5

Some college 18.6

BA/S 20.6

MA or greater 10.3

Other or no response 19.0

Tobacco use, %

Nonsmoker 60.9

Current 7.1

Past 14.2

No response 17.8

GED = general educational diploma; BA/S = bachelor’s degree; MA = master’s 
degree.

* 45 telephone interview participants were missing all demographic data.
† Self-reported household income. 
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distributions. In the current study, for example, mean 

severity-reduction SID for the prescription antiviral 

drug scenario (57%) was more than twice that resulting 

from the vitamin C scenario (25%). This between-sce-

nario difference was even more pronounced in the fi rst 

study, where the mean SID reduction in length of a 

6-day cold was 83 hours (57%) for the prescription pill 

scenario, but just 26 hours (18%) for the vitamin.10 

Qualitative responses in the 2 studies were also 

similar and helped make sense of response patterns. 

Participant responses suggested that between-scenario 

differences were partially due to negatively valued costs 

and risks. For the prescription pill scenario, responses 

were infl uenced by the implication that potential side 

effects were not well known. Additionally, the need to 

see a physician was reported as a barrier by some par-

ticipants. Regarding the lozenge scenario, several par-

ticipant responses suggested that the use of the word 

“nausea” negatively infl uenced  responses. Overall, we 

interpret these fi ndings to support the SID concept and 

the benefi t-harm trade-off method. Effect size in and 

of itself is not suffi cient to justify treatment. Instead, 

expected benefi ts should be interpreted within the spe-

cifi c context of associated costs and risks.

Another consistent fi nding, and one more pro-

nounced in the fi rst study, was the trimodal nature 

of the SID data distribution. Some people will take 

a treatment regardless of the benefi t under consider-

ation. Some will not, even when hypothetical benefi ts 

are large. The majority, however, require a certain 

amount of benefi t to justify costs and risks, which 

makes sense and fi ts with both clinical experience and 

psychological theory. People are (somewhat) rational, 

and make choices based on perceived likelihood and 

magnitude of both positively and negatively valued 

outcomes, but since different people value health-

related domains differently, there is diversity in SID 

magnitudes across populations.

When benefi ts and harms are made explicit and 

portrayed in simple language, population distributions 

of SID are characteristic, reproducible, and largely 

unaffected by age, sex, ethnicity, income, education, 

and severity of illness at time of interview. By includ-

ing 2 sets of participants (in-person and telephone) 

with varying degrees of illness severity, we were able 

to show that SID value judgments are infl uenced by 

positive and negative aspects of treatments, but not 

by demographic characteristics, and, in this study, not 

by severity of illness at time of interview. We must 

caution that this fi nding may not generalize to other 

illness conditions. Indeed, we suspect that preference 

patterns may be more stable for common cold than for 

other disease entities, as most people have experienced 

numerous colds and thus have had a chance to solidify 

their expectations, values, and preferences regarding 

cold treatments.

It is relatively clear that existing cold treatments 

do not provide the SID desired by our participants. 

Although space does not permit a review of available 

evidence,20-22 the existence of any benefi t is controver-

Table 2. Suffi ciently Important Difference (SID) Severity Benefi t by Interview Method 
and Treatment Scenario Type

Characteristic Intake Exit Telephone
Intake + 
Telephone

No. of interviews 91 91 162 253

Jackson score, mean (SD) 9.7 (3.6) 1.5 (2.6) 9.6 (3.7) 9.6 (3.7)

Unadjusted mean SID

Overall (SD) 0.40 (0.20) 0.41 (0.16) 0.40 (0.17) 0.40 (0.18)

95% CI 0.38-0.44 0.36-0.44 0.37- 0.43 0.38-0.42

Accepting, regardless of severity benefi t, % (SD) 15.9 (0.37) 17.6 (0.38) 15.3 (0.36) 15.5 (0.36)

Refusing, regardless of severity benefi t, % (SD) 12.6 (0.33) 15.4 (0.36) 14.5 (0.35) 13.8 (0.35)

Vitamin Herbal Extract Lozenge Antiviral

Unadjusted mean SID

Sick groups, No. (SD) 0.25 (0.22) 0.32 (0.24) 0.47 (0.26) 0.57 (0.30)

95% CI 0.23-0.27 0.30-0.34 0.43-0.51 0.53-0.61
Accepting, regardless of severity benefi t, % (SD) 30.4 (46.1) 15.4 (36.2) 4.7 (21.3) 4.7 (21.3)

Refusing, regardless of severity benefi t, % (SD) 3.1 (17.5) 7.1 (25.8) 14.6 (35.4) 37.2 (48.4)

Group and Jackson score, adjusted SID

Sick groups (SD) 0.23 (0.22) 0.31 (0.38) 0.49 (0.45) 0.63 (0.50)

95% CI 0.19-0.27 0.27-0.35 0.43-0.55 0.56-0.69

CI = confi dence interval. 

Note: data distributions tended to skew to the negative (6 of 8 had mean values of ≤50%). 
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sial for most, if not all, cold treatments. Even the more 

optimistic interpretations of existing evidence fall short 

of supporting overall severity reductions in the 25% to 

57% range indicated as necessary by our participants. 

This conclusion, however, may be trivial compared 

with the implications should similar results be found for 

other medical treatments, where effects sizes are usually 

quite modest. For example, best evidence suggests that a 

person with mild or moderate depression might expect 

a 1- or 2-point reduction on the Hamilton Depression 

Rating Scale, where 20 points is considered indicative 

of depression.23-25 For Alzheimer-type dementia, where 

100 points may be expected on the Alzheimer Disease 

Assessment Scale cognitive function subscale, a 1- to 3-

point improvement may be attributable to cholinesterase 

inhibitors.26-28 For both classes of medication, monetary 

costs are substantial and side effects are common. If 

patients (or their families or caregivers) were provided 

simple descriptions of likely benefi ts and harms, how 

many would choose these treatments? Of the millions 

currently taking these medicines, how many have been 

provided an accurate description of expected benefi ts, 

costs, and risk of harm?

In our opinion, there have been too few investiga-

tions into health values in general and into the nature 

of clinical signifi cance in particular, which is unfortu-

nate, as medical decision making, as well as trial design 

and interpretation, is inextricably linked to these con-

ceptual entities. The introduction and development 

of minimal important difference were milestones, as 

benefi ts reaching the minimal important difference 

threshold must not only be of statistical signifi cance 

but must also be recognized and valued by patients. 

The concept of a SID raises the bar another notch, 

as effect size meeting a SID must also be suffi cient to 

justify costs and risks. Finally, we would like to note 

that the benefi t-harm trade-off methods portrayed here 

and previously5,10 are only one method of estimating 

SID. Others will surely be invented, as SID (smallest 

worthwhile effect6-9) serves as both the effect size for 

which trials should be powered and as the benchmark 

by which they should be judged.

Table 3. Potential Explanatory Factors of Suffi ciently Important Difference (SID) by Treatment Scenario

 Factor

Vitamin Herbal Lozenge Antiviral

β (SD) P Value β (SD) P Value β (SD) P Value β (SD) P Value

Intercept 0.27 (0.13) .032 0.49 (0.13) <.001 0.23 (0.16) .137 0.45 (0.18) .012

Female -0.05 (0.03) .198 0.04 (0.04) .292 0.09 (0.04) .037 0.08 (0.05) .112

Smoking status .
Never — — — — — — — —

Cigarettes, >5/d 0.00 (0.05) .925 -0.01 (0.05) .813 0.08 (0.06) .227 -0.11 (0.07) .106
Cigarettes, <5/d -0.02 (0.05) .758 -0.10 (0.06) .092 0.04 (0.07) .586 -0.08 (0.08) .312

Past -0.03 (0.06) .634 0.02 (0.06) .814 0.05 (0.08) .494 -0.06 (0.09) .476

Ethnicity 
White — — — — — — — —

Other -0.08 (0.08) .318 -0.10 (0.08) .244 0.01 (0.10) .895 -0.01 (0.11) .943

African American -0.08 (0.09) .365 -0.04 (0.09) .704 0.03 (0.11) .822 0.02 (0.13) .877

Hispanic -0.03 (0.13) .803 -0.16 (0.14) .238 0.11 (0.17) .499 0.05 (0.19) .783

Asian -0.14 (0.17) .415 -0.10 (0.18) .569 0.01 (0.21) .961 0.24 (0.24) .318

Education level
<High school degree — — — — — — — —

High school degree -0.22 (0.08) .007 -0.08 (0.09) .348 -0.02 (0.10) .882 0.08 (0.11) .504

Some college -0.15 (0.08) .071 -0.07 (0.09) .417 -0.03 (0.11) .809 0.15 (0.12) .217

College degree -0.21 (0.06) .018 -0.13 (0.09) .175 -0.08 (0.11) .471 0.04 (0.13) .749

≥Graduate school -0.15 (0.09) .121 -0.10 (0.10) .301 -0.06 (0.12) .593 0.09 (0.13) .482

Annual income
<$15,000 — — — — — — — —

$15,000-<$25,000 0.10 (0.10) .339 -0.07 (0.11) .521 0.04 (0.13) .789 0.15 (0.15) .299

$25,000-<$50,000 0.14 (0.10) .160 -0.03 (0.10) .772 0.10 (0.12) .431 0.18 (0.14) .192

$50,000-<$75,000 0.12 (0.10) .198 -0.11 (0.10) .274 0.04 (0.12) .726 0.20 (0.14) .153

$75,000-<$100,000 0.08 (0.10) .440 -0.14 (0.11) .204 0.13 (0.13) .303 0.13 (0.14) .356

≥$100,000 0.13 (0.10) .191 -0.15 (0.10) .158 0.08 (0.12) .545 0.16 (0.14) .257

Jackson score 0.00 (0.00) .679 0.00 (0.00) .779 0.00 (0.01) .850 0.00 (0.01) .565

Note: Results of multivariate regression analysis of associations of SID with covariates (potential explanatory factors).
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online at http://www.annfammed.org/cgi/content/full/5/3/216. 
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Home Visiting for Adolescent Mothers: 

Effects on Parenting, Maternal Life Course, 

and Primary Care Linkage

ABSTRACT 
PURPOSE Adolescent mothers are at risk for rapidly becoming pregnant again 
and for depression, school dropout, and poor parenting. We evaluated the 
impact of a community-based home-visiting program on these outcomes and on 
linking the adolescents with primary care.

METHODS Pregnant adolescents aged 12 to 18 years, predominantly with low 
incomes and of African American race, were recruited from urban prenatal care 
sites and randomly assigned to home visiting or usual care. Trained home visi-
tors, recruited from local communities, were paired with each adolescent and 
provided services through the child’s second birthday. They delivered a parent-
ing curriculum, encouraged contraceptive use, connected the teen with primary 
care, and promoted school continuation. Research assistants collected data via 
structured interviews at baseline and at 1 and 2 years of follow-up using vali-
dated instruments to measure parenting (Adult-Adolescent Parenting Inventory) 
and depression (Center for Epidemiologic Studies Depression). School status and 
repeat pregnancy were self-reported. We measured program impact over time 
with intention-to-treat analyses using generalized estimating equations (GEE). 

RESULTS Of 122 eligible pregnant adolescents, 84 consented, completed base-
line assessments, and were randomized to a home-visited group (n = 44) or a 
control group (n = 40). Eighty-three percent completed year 1 or year 2 fol-
low-up assessments, or both. With GEE, controlling for baseline differences, fol-
low-up parenting scores for home-visited teens were 5.5 points higher than those 
for control teens (95% confi dence interval, 0.5-10.4 points; P = .03) and their 
adjusted odds of school continuation were 3.5 times greater (95% confi dence 
interval, 1.1-11.8; P <.05). The program did not have any impact on repeat preg-
nancy, depression, or linkage with primary care.

CONCLUSIONS This community-based home-visiting program improved adoles-
cent mothers’ parenting attitudes and school continuation, but it did not reduce 
their odds of repeat pregnancy or depression or achieve coordination with pri-
mary care. Coordinated care may require explicit mechanisms to promote com-
munication between the community program and primary care.

Ann Fam Med 2007;5:224-232. DOI: 10.1370/afm.629.

INTRODUCTION

A
dolescent mothers experience rapid repeat pregnancy in the short 

term,1 depression,2 and school dropout,3,4 as well as a reduced prob-

ability of future economic independence.5 Compared with their 

adult counterparts, teenage mothers may interact with their children less 

positively and have unrealistic expectations of child behavior that increase 

the risk of abuse and neglect.6,7 Adolescent mothers and children growing 

up in disadvantaged communities affl icted by drugs, violence, and inad-

equate supports may be particularly vulnerable.8  
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Family physicians provide most of the adolescent 

medical care in the United States,9 but the typical 

offi ce may fi nd it challenging to address the multi-

faceted needs of pregnant and parenting teenagers. 

Primary care clinicians may be better positioned to 

address these issues if they work in concert with com-

munity-based programs.10 

Home visiting is a community-based strategy for 

delivering services that aims to improve outcomes for 

high-risk families through education and support.11 

It can function as a mechanism for integrating health 

and other services.12 For adolescents who are hard to 

engage, at high risk, and living under adverse condi-

tions, home visiting may be particularly benefi cial.13,14

Studies of home visiting have raised questions about 

its practical importance and cost-effectiveness.14,15 A 

recent meta-analysis of 60 programs found wide varia-

tion in the effect sizes for outcomes, many of which 

were quite small.15 These variations in impact may be 

due to differences in the target population studied, pro-

gram goals, design and implementation, outcomes mea-

sured, and variables that are diffi cult to quantify, such 

as the “fi t” between staff and program participants.15 

Although teenagers might be a group for whom 

home visiting may be effective,14 whether and to 

what extent these programs succeed in coordination 

with primary care have not been well studied. Such 

linkages may play a role in outcomes that are infl u-

enced by primary care, such as depression and repeat 

pregnancy.16-18 

In 2000, we received funding to implement a com-

munity-based home-visiting program for pregnant and 

parenting teenagers. We evaluated the program experi-

mentally to determine its impact on parenting attitudes 

and beliefs, repeat pregnancy, maternal depression, and 

school continuation. We also examined the program’s 

success in linking adolescents with primary care. We 

hypothesized that having a usual source of care would 

be associated with reduced rates of repeat pregnancy 

and maternal depression.

METHODS
Participant Population
Between February 2001 and January 2003, pregnant 

adolescents aged 12 to 18 years whose pregnancies 

were of least 24 weeks’ gestation were recruited from 

3 urban, university-affi liated prenatal care sites in Bal-

timore, Md. Two sites were family medicine sites, and 

1 was an obstetrician-gynecologist site. Adolescents 

attending these clinics were predominantly African 

American and economically disadvantaged. This study 

was approved by the Institutional Review Board of the 

University of Maryland School of Medicine.

Design 
Program staff identifi ed eligible adolescents from 

computer scheduling databases and approached 

them during a prenatal care visit and explained to 

them the program and study. After informed consent 

was obtained from adolescents and their parents or 

guardians, adolescents completed baseline structured 

interviews administered by research staff and were ran-

domly assigned to a home-visited group or a usual care 

control group. 

Home-Visiting Program 
In the home-visited group, adolescent mothers 

received home visitation, mentoring, and case man-

agement from 1 of 3 African American women who 

were recruited from communities served by the 

program. Home visitors were required to have a 

high school degree and experience related to health 

care, child development, or social work. They were 

selected for their empathetic qualities, ability to 

relate to teens and families, communication skills, and 

knowledge of the community. 

Home visitation started in the third trimester and 

was planned to occur biweekly for the fi rst year of the 

child’s life and then monthly until the child’s second 

birthday. Each home visitor was assigned a caseload 

of up to 15 adolescents visited biweekly and up to 10 

adolescents visited monthly. They received 2 days of 

initial training in the use of the curriculum, followed 

by ongoing training in depression, contraception, sub-

stance use, and domestic violence. 

We defi ned a home visit as an in-person contact 

between the home visitor and adolescent. Two thirds 

of contacts occurred in adolescents’ homes, whereas 

the remainder occurred elsewhere in the community, 

often because of safety concerns related to drug traf-

fi cking in the home.

Home visitors were to deliver a parenting cur-

riculum and an adolescent curriculum. The curricula 

were grounded in social cognitive theory and were 

developed by a child development psychologist and an 

anthropologist specifi cally for urban, African American 

adolescent mothers.19,20 The parenting curriculum ses-

sions aimed to improve teens’ understanding of child 

development, teach and model good parenting atti-

tudes and skills, and promote appropriate health care 

use. If the adolescent mother gave consent, the home 

visitor attempted to engage the baby’s father along 

with the mother in parenting sessions. The adolescent 

curriculum sessions provided skills-based, interactive 

instruction on safer sexual practices, prevention of 

repeat pregnancy, goal setting geared toward school 

completion, and training geared toward improving 

communication and negotiation with partners. 
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Additionally, home visitors sought to identify 

depression, partner violence, and school dropout. Ado-

lescents were asked about psychosocial stressors and 

distress. Their mental health was discussed in biweekly 

multidisciplinary staff meetings. If depression was iden-

tifi ed as a potential concern, the teen was referred to 

the program’s social worker for further evaluation and 

counseling, and to primary care and mental health ser-

vices. Home visitors conducted ongoing assessment of 

the teen’s school status and actively worked to promote 

school continuation or reengagement (eg, meeting with 

school offi cials, parents).

Finally, home visitors sought to connect adolescents 

with primary care for management of their contracep-

tive needs. Adolescents selected their primary care site, 

which was often different from their prenatal site, based 

on insurance requirements, location, and preference. 

Home visitors completed standardized forms to 

measure how actual service delivery conformed to pro-

gram standards (eg, completion of curriculum sessions, 

linkages). 

Baseline and Follow-up Data Collection
Research staff blinded to the adolescents’ group assign-

ment conducted structured baseline interviews. The 

evaluation was separate from program activities; thus, 

individual-level data collected from research interviews 

(eg, standardized depression assessments) were not 

shared with program staff. 

Outcome data were collected when the child turned 

1 and 2 years old. We used instruments with established 

psychometric properties to measure parenting attitudes 

and beliefs, and depression. Contraceptive behaviors, 

sexual relationships, repeat pregnancies, school status, 

and relationship with the baby’s father were measured 

at each follow-up assessment. At the year 2 follow-up 

interview, we asked adolescents whether they had a 

“regular personal doctor.”21 Those responding “yes” 

were considered to be linked to primary care. 

Measures 
Parenting attitudes and beliefs were measured with 

Bavolek’s Adult-Adolescent Parenting Inventory 

(AAPI),22 which was designed to identify negative par-

enting attitudes and child-rearing practices associated 

with a high risk of adverse outcomes for the child. To 

assess condom and contraceptive use, adolescents were 

asked how often during the past 12 months they used 

condoms. Response choices were “never,” “sometimes,” 

“most times,” and “always.” They were also presented 

with a list of possible contraceptive methods and asked 

whether they had used the method. We grouped con-

dom use into “always” vs “not always” and contracep-

tives into hormonal types (eg, medroxyprogesterone 

acetate) vs nonhormonal types (eg, spermicide). Repeat 

pregnancy and birth were assessed by self-report.

Depressive symptoms were measured using the 

Center for Epidemiologic Studies Depression (CES-D) 

scale,23 which contains 20 questions asking about symp-

toms experienced in the past week. Adolescents having 

a score of 21 points or higher were defi ned as having 

moderate to severe depressive symptoms.24 For school 

status, we used the adolescents’ self-reports of whether 

they were in school, were not in school, or had gradu-

ated by the year 2 follow-up interview, and whether they 

returned to school if, at baseline, they had dropped out. 

We assessed maternal demographics and covariates 

that have been shown to be associated with parenting 

outcomes, repeat pregnancy, and depression.5,6,25,26 

These variables included history of sexual abuse, expo-

sure to domestic violence, and substance use. 

Analyses
We used the intention-to-treat approach to analyze the 

effectiveness of the program.27 Regardless of the ado-

lescents’ level of program participation (including no 

home visits and early dropout), we measured outcomes 

according to their originally assigned group. This 

method helps maintain the benefi ts of randomization 

and minimizes bias when participant attrition is related 

to outcomes of interest.

We used the χ2 Fisher exact test and Student t test 

to test for differences between the home-visited and 

control groups in baseline and follow-up measures. We 

controlled for baseline differences in the follow-up anal-

yses. We checked for differential attrition both within 

and between the groups. There was no difference 

between groups in attrition, but we did observe greater 

loss to follow-up among adolescents reporting greater 

domestic violence (P <.05) and a trend toward greater 

attrition for those who were depressed at baseline (P = 

.09). We controlled for these associations in analyses. 

Generalized estimating equations (GEE)28 were 

used to examine the impact of the home-visiting pro-

gram on changes in adolescent mothers’ parenting 

attitudes and beliefs, contraceptive behaviors, repeat 

pregnancy, depressive symptoms, school continuation, 

and linkage to primary care, adjusting for baseline dif-

ferences. We used GEE because it produces a summary 

estimate of the group effect averaged over the year 1 

and year 2 follow-up assessments, taking into account 

the correlation of the repeated measurements. We 

examined using random effects modeling to adjust for 

within-person and home visitor–level correlations, but 

the fi ndings were unchanged.

Studies of home visiting demonstrate that partici-

pants often have high rates of attrition and receive fewer 

services than specifi ed by the program’s protocol.11,29 
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Consequently, we assessed adolescents’ total number 

of completed curriculum sessions and then determined 

whether they had a high level of exposure (≥75% of 

planned sessions) vs a low level of exposure (<75% 

of planned sessions). We repeated the GEE analyses 

comparing parenting scores of home-visited vs control 

adolescents, including exposure level in the model and 

controlling for signifi cant baseline differences.

Finally, we examined whether program partici-

pants were more likely to report having a regular per-

sonal doctor and whether this variable was associated 

with contraceptive, repeat pregnancy, and depression 

outcomes.

We defi ned statistical signifi cance as P <.05 and a 

statistical trend as .05< P <.10. Our sample size of 40 per 

group yielded a power of 0.80 to test for an effect size of 

0.40 for continuous outcomes. Missing values accounted 

for less than 6% of all tested independent variables. 

Descriptive statistics and GEE models were computed 

with Stata 8.0 (Stata Corp, College Station, Tex).

RESULTS
We identifi ed 122 eligible pregnant adolescents (Figure 

1). Of these, 32 (26%) declined to give informed consent 

and another 6 (5%) did not complete a baseline assess-

ment. Eighty-four teens were randomized to receive 

home visits (n = 44) and usual care as a control (n = 40). 

Among those randomized, follow-up assessments were 

completed at 1 year by 62 teens (74%) and at 2 years by 

63 teens (75%). Seventy (83%) completed either assess-

ment, and 56 (67%) completed both assessments. 

Figure 1. Participant fl ow through the study. 

Note: Some participants in the home visit and control groups who did not complete a year-1 follow-up did complete a year-2 follow-up.

Eligible pregnant adolescents (n = 122)

Not interested 18 (56.3 %)

Involved in another program 5 (15.6 %)

Guardian refusal 7 (21.9 %)

Schedule/time confl ict 2 (6.3 %)

Granting consent (n = 90)

Baseline complete (n = 84)

Refusal 2

Unable to contact 3

Ineligible 1

Home visit (n = 44) Control (n = 40)

Refusal 2

Unable to contact 11

Withdrawn, baby died 1

Refusal 5

Unable to contact 2

Ineligible 1

1-year follow-up complete (n = 36) 1-year follow-up complete (n = 26)

Refusal 7

Unable to contact 5

Withdrawn, baby died 1

Refusal 1

Unable to contact 6

Withdrawn, baby died 1

2-year follow-up complete (n = 31) 2-year follow-up complete (n = 32)

Refusal (n = 32)

Lost (n = 6)
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Baseline Characteristics
The home-visited and control groups were comparable 

on most measures at baseline, except that AAPI parent-

ing scores were signifi cantly higher in the home-visited 

group (Table 1). The population was predominantly 

African American, had low socioeconomic status, and 

experienced challenges and stressors including sexual 

abuse (10%), physical fi ghting (31%), depressive symp-

toms (35%), and school dropout (30%). 

Outcomes 
The program had a positive impact on adolescent 

mothers’ parenting attitudes and beliefs. Compared 

with their control counterparts, home-visited adoles-

cents had signifi cantly improved changes over time in 

total AAPI scores and 2 of the subscales (Table 2).

Among the home-visited group, adolescents received 

fewer curriculum sessions than intended; 39% in this 

group completed fewer than 75% of planned sessions. 

Home-visited teens who completed 75% or more of the 

parenting curriculum scored 8.3 points higher than con-

trol teens on the AAPI (P <.005) (Table 3). On average, 

high-exposure recipients were older (16.8 vs 15.8 years, 

P <.05), but exposure level was not related to depression, 

domestic violence, or relationship with the baby’s father.

We observed a trend toward greater consistent con-

dom use among home-visited 

adolescents, but no impact on 

use of hormonal contraception, 

repeat pregnancy or birth, or 

depressive symptoms (Table 

4). Thirty percent of teens had 

dropped out of school at base-

line. Signifi cantly more home-

visited teens than control teens 

returned to school and gradu-

ated by 2 years postpartum 

(71% vs 44%, P <.05). 

At the year 2 follow-up 

interview, 61% of home-visited 

adolescents vs 44% of control 

adolescents reported having 

a regular personal doctor (P 

= .25) (Table 5). Teens who 

reported having a personal 

doctor were younger and more 

likely to be depressed at the 

year 2 follow-up interview. Con-

trolling for age, baseline depres-

sive symptoms, and domestic 

violence, having a personal doc-

tor was associated with depres-

sive symptoms at the 2-year 

assessment (adjusted odds ratio 

= 3.9; 95% confi dence  interval, 

0.9-17.9; P = .08) and continu-

ous insurance (adjusted odds 

ratio = 4.5; 95% confi dence 

interval, 1.0-20.9; P = .06), but 

not with program participation. 

DISCUSSION
Our paraprofessional home-

visiting program signifi cantly 

improved  adolescent mothers’ 

parenting attitudes and  beliefs 

Table 1. Baseline Characteristics of Adolescents in the Third Trimester 
of Pregnancy, Overall and by Study Group

Characteristic
Overall

(N = 84)

Group
P

Value
Home Visit
(n = 44)

Control
(n = 40)

Demographics

Age, mean (SD), y 16.9 (1.4) 16.4 (1.4) 16.6 (1.4) .40

African American, % 91 86 94 .27

Medicaid insurance, % 77 77 78 .59

Received TANF in past month, % 27 26 27 .57

Lives with mother, % 65 59 72 .26

Continuous health insurance for 
past 12 months, %

64 60 68 .34

Dropped out of school, % 30 23 37 .16

Pregnancy and parenting history

Age at fi rst pregnancy, mean (SD), y 15.6 (1.4) 15.4 (1.3) 15.8 (1.5) .27

Prior birth, % 13 14 13 1.00

Abuse and violence exposure

Beaten or physically harmed 
by parent, %

18 21 15 .51

Victim of sexual abuse, % 10 9 10 .89

In a physical fi ght in past 
12 months, %

31 30 33 .36

Household violence: total CTS 
score, mean (SD)*

26.5 (19.9) 25.1 (18.0) 28.0 (21.9) .52

Mental health

Depressive symptoms 
(CES-D score >21), %

34.5 34.1 35.0 1.0

Substance use

Used tobacco in past 30 days, % 10 11 8 .72‡

Used alcohol in past 30 days, % 5 5 5 1.0‡

Used marijuana in past 30 days, % 5 7 3 .62‡

Parenting attitudes and beliefs

Total AAPI score,† mean (SD) 111.3 (14.5) 114.4 (13.8) 108.0 (14.5) .04

Characteristics of baby’s father 

Age, mean (SD), y 19.7 (3.6) 19.7 (4.1) 19.6 (3.1) 1.00

In jail, % 14 14 14 1.00

Married, living together, going 
with baby’s mother, %

63 64 63 .94

TANF = Temporary Assistance to Needy Families; CTS = Confl ict Tactics Scale; AAPI = Adult-Adolescent Parent-
ing Inventory; CES-D = Center for Epidemiologic Studies Depression.

* Higher scores indicate greater household violence.
† Higher scores indicate better parenting.
‡ By the Fisher exact test.
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and increased school continuation relative to usual care; 

however, the program was not effective in reducing the 

odds of repeat pregnancy or maternal depressive symp-

toms. We aimed to link teens with primary care and did 

observe a nonsignifi cant trend toward this outcome. 

In contrast to fi ndings from a meta-analysis of home-

visiting programs that found small changes in parent-

ing,15 our fi ndings found medium to large effect sizes on 

parenting outcomes.30 Specifi cally, among home-visited 

teens overall, the standardized effect size for improved 

parenting attitudes was 0.49 and was even higher, 0.72, 

among adolescents who had a high level of exposure 

to the curriculum. These effect sizes are larger than 

that reported by Olds et al (effect size, 0.38)31 and may 

have been due to our sample’s 

younger mean age and our use 

of a previously evaluated par-

enting curriculum that was cul-

turally and age appropriate.25 

We furthermore emphasized 

staff training and monitoring to 

ensure that staff acquired and 

used skills to teach, promote, 

and model positive parenting 

faithfully.20 

Similar to programs that 

specifi cally target teenage 

mothers,15 our program sig-

nifi cantly infl uenced school 

reentry and graduation. This 

effect may have been due to 

the home visitors’ consistent 

messages and case management activities delivered in 

the context of their ongoing relationship with the teen. 

Disruptions in these relationships were rare; during the 

program’s 4-year lifetime, only 1 of the 3 home visitors 

left the program. Such continuity may enhance a trust-

ing relationship and increase the impact of messages.32 

On the other hand, this program did not improve use 

of hormonal contraception or reduce repeat pregnancy. 

Prior studies of home visitation have found a similar lack 

of impact on prevention of additional pregnancies.16,31 A 

possible explanation derives from research showing that 

knowledge of and access to contraceptive services alone 

do not reduce repeat pregnancy.33,34 Motivation to avoid 

pregnancy is infl uenced by many factors, including 

Table 2. Program Impact on Parenting Attitudes and Beliefs

Parenting Measure Group

Mean Score (SD)* 
by Year of Follow-up

Difference in Score Change† 
Home Visit vs Control

Year 1
(n = 62)

Year 2
(n = 63) β‡ 95% CI P Value

Total AAPI score, mean (SD) Home visit 119.6 (14.6) 122.0 (17.2) 5.5 0.5 to 10.4 .03

Control 110.1 (13.7) 111.8 (14.7)

AAPI subscale scores, mean (SD)

Appropriate expectations Home visit 24.4 (2.8) 24.9 (3.3) 1.1 0.1 to 2.1 .02

Control 23.0 (2.3) 23.3 (2.4)

Empathy Home visit 29.2 (4.3) 30.9 (4.2) 1.7 0.3 to 3.4 <.05

Control 27.0 (4.3) 27.5 (4.8)

Avoidance of physical punishment Home visit 37.3 (5.2) 36.8 (6.9) 1.8 –0.4 to 4.0 .10

Control 34.7 (6.1) 34.2 (5.7)

Avoidance of role reversal Home visit 28.6 (6.5) 29.4 (7.7) 1.3 –1.1 to 3.7 .28

Control 25.4 (5.4) 26.7 (6.4)

AAPI = Adult-Adolescent Parenting Inventory; CI = confi dence interval.

* Higher scores indicate better parenting.
† A greater mean difference indicates greater benefi t of the home-visiting program relative to the control condition. 
‡ Determined by generalized estimating equation (GEE) linear regression analysis with change in parenting score from baseline to follow-up as the outcome, adjusting 
for age, baseline parenting score, and baseline depressive symptoms.

Table 3. Effect of Level of Exposure to the Parenting Curriculum on 
Adolescent Mothers’ Parenting Attitudes and Beliefs

Parenting Measure

Level of Exposure to Parenting Curriculum

Low Exposure
(<75% of Planned Sessions)

High Exposure
(≥75% of Planned Sessions)

β* 95% CI
P 

Value β* 95% CI
P 

Value

Total AAPI score 0.2 –7.0 to 7.3 .97 8.3 3.2 to 13.3 <.005

AAPI subscale scores

Inappropriate expectations 0.3 –1.3 to 1.9 .08 1.5 0.4 to 2.5 .01

Empathy 1.4 –0.7 to 3.5 .19 2.6 0.9 to 4.3 <.005

Avoidance of physical 
punishment

0.04 –3.2 to 3.3 .98 2.6 0.2 to 5.0 .03

Avoidance of role reversal –0.9 –4.9 to 3.0 .63 2.1 –0.1 to 4.4 .06

AAPI = Adult -Adolescent Parenting Inventory; CI = confi dence interval.

* β = the mean difference in score between intervention home-visited adolescents (with high or low exposure to 
the curriculum) and control adolescents, using the generalized estimating equation (GEE), and adjusting for age, 
baseline AAPI scores, baseline depressive symptoms, and household violence. 
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partner  preferences for having 

more children.35-37 Although 

our program did provide ado-

lescents with contraceptive 

information and counseling, 

and taught them about safer 

sexual practices and negotia-

tion skills, it lacked an explicit 

mechanism to address motiva-

tion as the key to postponing 

childbearing.35,38,39 Additionally, 

the program lacked specifi ed 

methods to share information 

between the home visitors and 

the primary care physician. 

Studies suggest that defi ned 

communication protocols may 

facilitate a more seamless and 

integrated care process.40

Despite the program’s 

focus on assessing adolescents 

for depression at baseline, 

providing therapy to those 

with depression, and recom-

mending further treatment in 

primary care and mental health 

settings, the program did not 

Table 4. Program Impact on Contraceptive and Pregnancy Outcomes, Mental Health, 
School Completion, and Linkage With Primary Care

Measure Group

Year of Follow-up Program Impact at 2 Years

Year 1
n (%)

Year 2
n (%) AOR* 95% CI P Value

Contraceptive use and pregnancy outcomes 

Used condoms “always” in past 12 months Home visit 18/36 (50) 17/31 (55) 3.6 0.9-14.4 .07

Control 9/26 (35) 12/32 (38)

Used hormonal contraception in past 
12 months

Home visit 18/36 (50) 18/31 (58) 0.7 0.2-1.9 .46

Control 15/26 (58) 21/32 (66) 1.0

Repeat pregnancy Home visit 7/36 (19) 14/31 (45) 1.2 0.4-3.5 .69

 Control 5/26 (19) 12/32 (38) 1.0

Repeat birth Home visit 3/36 (8) 4/31 (13) 0.6 0.2-2.6 .54

Control 2/26 (8) 6/32 (19) 1.0

Maternal mental health

Depressive symptoms (CES-D score ≥21) Home visit 8/36 (22) 11/31(36) 2.1 0.6-7.1 .24

Control 6/26 (23) 8/32 (25) 1.0

School status

In school or graduated at year 2† Home visit – 22/31 (71) 3.5 1.1-11.8 <.05

Control – 14/32 (44) 1.0

Linkage with primary care 

Has a regular personal doctor at year 2 Home visit – 19/31 (61) 1.9 0.7-5.6 .23

Control – 15/32 (47) 1.0

AOR = adjusted odds ratio; CI = confi dence interval; CES-D = Center for Epidemiologic Studies Depression.

* Adjusted for baseline depressive symptoms and baseline household violence.
† Excludes the 14 adolescents who had graduated at baseline.

Table 5. Selected Characteristics of Adolescent Mothers With and 
Without a Regular Personal Doctor 

Characteristic

Adolescent Has a
Regular Personal Doctor

P
Value

Yes
(n = 34) 

No
(n = 29)

Demographics

Age at baseline, mean (SD), y 16.2 (1.5) 16.9 (1.4) .04

Lives with mother at year 2, % 62 46 .23

Household confl ict at year 2: CTS score, mean (SD) 17.4 (14.5) 23.6 (14.5) .13

Continuous health insurance from baseline to year 2, % 42 26 .19

Contraceptive use and pregnancy outcomes
Used condoms “always” in past 12 months at year 2, % 56 35 .09

Used hormonal contraception in past 12 months 
at year 2, %

62 62 .98

Repeat pregnancy by year 2, % 47 35 .48

Repeat birth by year 2, % 18 14 .68

Maternal mental health
Depressive symptoms (CES-D score >21) 

at baseline,* %
38 21 .13

Depressive symptoms (CES-D score >21) 
at year 2,† %

41 17 <.05

Group
Home visit 61 39 .25

Control 47 53

CTS = Confl ict Tactics Scale; CES-D = Center for Epidemiologic Studies Depression.

* n = 19.
† n = 19.
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have any impact on adolescent mothers’ depressive 

symptoms. One possible explanation is that the pro-

gram did not train the home visitors to use a standard-

ized depression screening tool for ongoing assessment. 

Consequently, the program may have failed to identify 

adolescent mothers with incident depression between 

delivery and 2 years.2 Beyond this factor, merely iden-

tifying depression without giving adolescents specifi c 

evidence-based treatment does not improve outcomes.41 

Even if depressed teens were referred to their primary 

care doctor, the program lacked a well-developed sys-

tem to coordinate information between the home visitor 

and the teen’s physician. Consequently, when the teen 

visited the physician, the physician may have failed to 

recognize her depression.42,43 Barriers in access to care 

are also likely to have played a part. During their preg-

nancy, more than 75% of the teenagers were covered 

by insurance (predominantly Medicaid), but fewer than 

35% reported continuous insurance coverage during the 

2-year study period. Although speculative, our experi-

ence suggests that complicated welfare reform policies 

may contribute to loss of coverage after delivery.44 

Multiple studies have shown that using care managers 

to complement the primary care physicians’ role in the 

treatment of depression improves outcomes and is cost-

effective.45-47 It is possible that appropriately trained home 

visitors could serve such a role. Although our program 

aimed to coordinate care, our lack of adequate explicit 

mechanisms to communicate with the primary care clini-

cian was a missed opportunity for bidirectional fl ow of 

information that might reinforce each setting’s messages.48 

This study raises questions about how to integrate 

community-based and primary care services for vulner-

able teenage mothers. Studies have found that even 

within a single system of clinicians, communication 

is diffi cult49 and may be impractical, time-consuming, 

and economically unproductive for many clinicians.50 

We believe that future trials should explore innovative 

methods for communicating important information 

(eg, the presence of depressive symptoms) between 

primary care clinicians and community programs. Suc-

cessful linkages that promote and reinforce positive 

behavior change could prove more fruitful. 

A major limitation of this study is its small sample 

size; however, our high follow-up rate and intention-

to-treat analysis strengthen our fi ndings of a positive 

program impact on parenting attitudes and school con-

tinuation for this group. Second, although we used a 

randomized design, our study groups were not balanced 

at baseline on our main parenting measure, the AAPI 

score. It is also possible that our parenting outcome fi nd-

ings might have been different had we measured parent-

ing through direct observation rather than self-report. 

Finally, we did not assess the content of primary care 

received by these teens. Consequently, we are unable 

to determine whether primary care clinicians provided 

appropriate contraceptive services or recognized and 

treated depression in these adolescent mothers.

In recent years, federal dollars have been drastically 

reduced for programs that support services for vulnerable 

pregnant and parenting teenagers in favor of ineffec-

tive programs that support “abstinence only until mar-

riage.”51,52 This trial reinforces prior studies showing the 

effectiveness of home visitation in improving important 

outcomes for economically disadvantaged adolescent 

mothers, and may be helpful in formulating evidence-

based policy. It is possible that other important outcomes, 

such as repeat pregnancy and depression, could be altered 

with greater coordination of care. Community-based 

home-visiting programs and primary care practices may 

achieve greater benefi ts if they work together to develop 

and test explicit mechanisms and implementation systems 

that coordinate care for high-risk adolescents. 

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/content/full/5/3/224. 
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Different Paths to High-Quality Care: Three 

Archetypes of Top-Performing Practice Sites

ABSTRACT
PURPOSE Primary care practices use different approaches in their quest for high-
quality care. Previous work in the Practice Partner Research Network (PPRNet) 
found that improved outcomes are associated with strategies to prioritize per-
formance, involve staff, redesign elements of the delivery system, make patients 
active partners in guideline adherence, and use tools embedded in the electronic 
medical record. The aim of this study was to examine variations in the adoption 
of improvements among sites achieving the best outcomes. 

METHODS This study used an observational case study design. A practice-level 
measure of adherence to clinical guidelines was used to identify the highest 
performing practices in a network of internal and family medicine practices par-
ticipating in a national demonstration project. We analyzed qualitative and quan-
titative information derived from project documents, fi eld notes, and evaluation 
questionnaires to develop and compare case studies.

RESULTS Nine cases are described. All use many of the same improvement strat-
egies. Differences in the way improvements are organized defi ne 3 distinct arche-
types: the Technophiles, the Motivated Team, and the Care Enterprise. There is 
no single approach that explains the superior performance of high-performing 
practices, though each has adopted variations of PPRNet’s improvement model. 

CONCLUSIONS Practices will vary in their path to high-quality care. The arche-
types could prove to be a useful guide to other practices selecting an overall 
quality improvement approach. 

Ann Fam Med 2007;5:233-241. DOI: 10.1370/afm.697.

INTRODUCTION

G
iven widespread evidence of problems with quality in health 

care,1-3 researchers and practitioners alike are looking to map out 

successful paths to improvement. Research conducted in large 

medical groups and smaller independent practices fi nds aspects of organi-

zational culture or motivation to be important.4-7 Prescriptions for quality 

also frequently call for information technology,1,8-10 yet trials of electronic 

medical record (EMR) tools have met with mixed success.11-15

In response to the need for more research into effective ways to 

improve quality in the health care system, the Agency for Healthcare 

Research and Quality funded 21 Partnerships for Quality demonstration 

projects.16 Among these was Accelerating the Translation of Research into 

Practice in a Practice-Based Research Network (the A-TRIP study) con-

ducted by the Practice Partner Research Network (PPRNet). A-TRIP joins 

researchers, an EMR vendor, and primary care practices in an effort to 

increase adherence to clinical practice guidelines in 8 clinical areas: heart 

disease and stroke, diabetes mellitus, cancer screening, adult immuniza-

tions, respiratory disease/infectious disease, mental health and substance 

abuse, nutrition and obesity, and medication prescribing in the elderly. 

The practices use the same EMR, elected to join a research network 
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focused on quality improvement, and agreed to par-

ticipate in the A-TRIP demonstration project. They 

transmit quarterly data extracts from their EMR and 

receive, in return, quarterly performance reports for 

the indicators being studied. Additionally, the practices 

can elect to receive site visits or attend annual network 

meetings, both of which are designed to assist the 

practices with improvement efforts.

In an earlier study, PPRNet identifi ed strategies 

that were signifi cantly related to higher achievement in 

clinical process and patient outcomes in small practices 

and grouped them into 5 categories: activities among 

practice leaders that (1) prioritize performance and 

(2) involve all staff; and organizational changes to (3) 

redesign delivery systems, (4) activate patients, and 

(5) use EMR tools.17 Strategies in the fi rst 2 categories 

enable organizational change and in the latter 3 defi ne 

specifi c changes in the delivery of care. The combined 

set of strategies were packaged as the PPRNet TRIP 

(Translation of Research into Practice) improvement 

model and are promoted in A-TRIP practices to guide 

improvement efforts. Each practice is encouraged to 

experiment to fi nd the combination of strategies that 

works best in their setting.18,19 

Feedback from the practices indicated that some 

wanted a more-organic picture. They wondered 

whether there were specifi c combinations of strategies 

that would be more effective in particular situations. 

They wanted to know what the most successful prac-

tices were doing. The study reported in this article was 

conducted in response to these questions. The aim was 

to examine the adoption of the PPRNet TRIP improve-

ment model among sites with the best outcomes. 

Archetypes have been identifi ed that could suggest a 

path to improvement.

METHODS
The design was observational case study research 

including retrospective and prospective data. How or 

why questions that focus on contemporary events over 

which a researcher has little control are ideal for case 

study research.20

The A-TRIP project continuously enrolled practices 

from October 2002 through September 2005, ulti-

mately including 101 primary care practices. The med-

ical director or owner of each practice consented to 

participate in the A-TRIP study on behalf of the whole 

practice. A-TRIP was approved by the Institutional 

Review Board at the Medical University of South 

Carolina. A-TRIP process evaluation was approved 

by the Institutional Review Board at the University of 

Southern California.

A composite quality score, called the Summary 

Quality Index (SQUID) was calculated quarterly for 

each practice participating in the A-TRIP project.21 

The practice-level SQUID is the average percentage of 

adherence to all applicable clinical guideline indicators 

among adult patients eligible for at least 1 of the indi-

cators.22 Altogether, 31 process and 5 patient outcome 

indicators were included. The 10 practices showing the 

greatest adherence to the clinical guidelines as indi-

cated by their SQUID at 2 different time points were 

selected as cases for further study. The 2 time points 

represented the fi rst 2 quarters after the intervention 

midpoint, which allowed for an adequate pool of prac-

tices active for a year or more, as well as suffi cient time 

to study the selected case practices before the project’s 

end. Using 2 points in time for selection allowed us 

to evaluate trends and ensure that a practice was not 

selected whose high performance at 1 point in time 

could be explained by a data anomaly. 

We combined qualitative and quantitative methods 

and structured and fl exible approaches to data collec-

tion to maximize case completeness and validity.20,23 

We reviewed every available source of data from the A-

TRIP project and extracted pertinent information. One 

data set, created in SPSS 11.5 (SPSS Inc, Chicago, Ill), 

included quantitative information about adoption of 

the PPRNet TRIP improvement model. The data came 

from a survey completed by the medical director of A-

TRIP practices, as well as ratings based on structured 

observations documented in site visitors’ fi eld notes. 

A second data set, created in NVIVO 2.0 (QSR Inter-

national, Australia), included qualitative information 

about each case practice gleaned from comments made 

by clinicians and staff in each practice, on-site visit 

evaluations, e-mail follow-up between researchers and 

the practice, listserv messages posted by practice phy-

sicians, best practice presentations made by case study 

sites at the project’s annual meetings, and notes from 

key informant interviews with members of the case 

study sites. Data were collected from different partici-

pants and provide multiple perspectives. To minimize 

reporting bias, we did not explicitly state the intent to 

develop case studies from our observations until we 

were at the stage of confi rming our fi ndings.24,25 

A conceptual framework is useful in case study 

research to guide data collection and analysis.20 In 

addition to general practice characteristics, we specifi -

cally sought information to describe how case prac-

tices were adhering to the PPRNet TRIP improvement 

model. The framework allowed us to make cross-case 

comparisons.26 Information in the NVIVO data set 

was coded and written up as similarly structured 

individual case summaries. These summaries were 

reviewed by site visitors and discussed by the research 

team. The within-case analyses were conducted fi rst 
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to maximize validity.24 Cross-case comparisons were 

then conducted, and additional information was 

sought if needed. Case-ordered matrices of model 

adoption were constructed to compare approaches, 

and qualitative themes were compared among cases 

to identify case types. These types and their distin-

guishing features were discussed among the research 

team with an aim to identify any inconsistencies or 

alternative explanations. The resulting case practice 

types, or archetypes, are designed to serve as models 

for other practices with similar features. In describing 

the archetypes, differentiating characteristics to which 

other practices might relate have been emphasized to 

increase personal meaning or relevance.27 The report 

was shared with case practice sites and presented at 

the fi nal project network meeting to validate fi nd-

ings.* Additional  details of the study methods can 

be found in the Supplemental Appendix, which 

is available online at http://www.annfammed.

org/cgi/content/full/5/3/233/DC1.

RESULTS
Selecting the top 10 practices at 2 time points mid-

way into the intervention (January and April 2005), 

resulted in a pool of 11 medical offi ces. When we 

compared these case practices with the 89 other prac-

tices in the A-TRIP study using data available for April 

2005, we found the case practices had signifi cantly 

higher SQUID values (using t tests: 54.5% ± 4.9% vs 

33.0% ± 8.0%; P <.001). The patient population may 

have been slightly more complicated among case prac-

tices compared with the other practices. For example, 

the mean age among patients in case practices was 

higher (albeit not signifi cantly) than among patients in 

other practices (52.8 ± 6.8 years vs 48.5 ± 5.4 years; P = 

.26), and the number of eligible quality measures per 

patient (of a possible 37) was signifi cantly higher in 

case practices compared with other practices (13.2 ± 2.4 

vs 11.1 ± 1.3; P = .025).

Three of the 11 practices were semi-independent 

offi ces within 1 medical group and were combined 

for qualitative study, yielding 9 cases, or practices, 

altogether. From these practices, 3 main approaches 

to improving guideline adherence emerged: practices 

that relied mostly on high-end use of EMR tools (the 

Technophiles), practices that focused fi rst on engaging 

staff and clinicians and experimented with a variety 

of improvement strategies (the Motivated Team), and 

practices that resembled motivated teams but also orga-

nized improvements with focused care management 

(the Care Enterprise). Information about each of the 

practices is summarized in Table 1 by archetype.   The 

practice characteristics that are provided do not vary 

predictably by archetype. 

Common Features
Case practices shared several traits that are likely to 

have contributed to their high performance. The prac-

tices were older and well established and were in no 

apparent fi nancial distress. The newest practice was 

started by a physician who had a successful history 

of opening and expanding medical offi ces. Addition-

ally, a leader prioritized performance in each practice 

at baseline, and regardless of whether individuals had 

reservations about improvements, they were able to 

work together as a practice to support their leader’s 

vision of excellence. To guide their efforts, most prac-

tices used the A-TRIP practice performance reports, as 

well as corresponding patient-level reports that func-

tion as a registry. The practices were realistic about 

performance measurement in the understanding that 

the ultimate goal was providing the best care for each 

individual patient. The practices also worked in close 

partnership with their patients. They used care plans 

and patient education to ensure that patients played an 

active role in guideline adherence. 

Variations in adoption of PPRNet’s improvement 

model are depicted in Table 2. Technophiles used a 

smaller variety of strategies than the other archetypes. 

As a group, the case practices adopted more strategies 

than their A-TRIP peers. 

The Technophiles Archetype 
All practices in the A-TRIP study used an EMR. Five of 

the high-performing case practices were distinguished 

by their quick adoption and consistent use of EMR 

tools. 

The practices in this archetype developed prob-

lem-based templates that guide clinicians and staff to 

perform and document routine tasks consistently. A 

template might guide a nurse to record blood pressure 

and prompt a screening assessment of alcohol use. A 

template could also guide a clinician through routine 

management of a particular chronic condition. The 

template could import the patient’s last laboratory 

results or blood pressure, temperature, pulse rate, and 

respiratory rate, and include reminders about care rec-

ommended in new guidelines, as well as links to patient 

education. Improvements were seen in all 5 Techno-

phile practices in both process and control measures: 

after 36 months, for example, the mean percentage of 

patients with diabetes who had a glycosylated hemo-

globin (HbA1c) test in the past 6 months increased 

from 66.1% (SD 8.1) to 78.6% (SD 4.7), and the mean 

* After the case types were presented to A-TRIP participants at the project’s fi nal 
network meeting in September 2006, practices identifi ed themselves by archetype.  
For example, “We are a Motivated Team, but I’d like to become a Technophile.”
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percentage of patients whose low-density lipoprotein 

cholesterol was <100 mg/dL increased from to 43.3% 

(SD 6.0) to 65.0% (SD 5.9). The mean percentage of 

patients with hypertension whose last blood pressure 

measurement was <140/90 mm Hg increased from 

57.2% (SD 12.2) to 72.2% (SD 4.8).

The Technophiles used interfaces that electronically 

load laboratory results into the EMR. They took advan-

tage of features that automate the physicians’ review of 

test results. They developed personalized patient letters 

that provided tests results and education. They estab-

lished protocols and assigned responsibility to run regu-

lar recalls for care, notifying patients that visits or tests 

were needed, and they used their scheduling software 

and reminders to make sure patients got follow-up care 

when they needed it for conditions such as diabetes. 

The clinicians in this archetype made good use 

of internal messaging features in the EMR. Messages 

were sent by physicians to themselves to remind them 

to do follow-up items. Messages sent between staff 

Table 1. Description of Practice Characteristics, by Archetype

Ownership 
and Region

Specialty, No. 
of Doctors* and 
Other Clinicians Payer Mix† Description of Patients

Year Practice 
Opened, Year 
EMR Acquired

Technophiles

Physician partner-
ship, Mid Atlantic

Internal medicine, 2 Medicare,‡ 22%

Other insurance, 74%

Self-pay, 4%

Most are working, middle to upper-
middle class

   1984, 2001

Multiple physician 
partnership, 
South

Family medicine, 4 

Nurse-practitioner, 1 

Medicare, 20%-25%

Medicaid, 5%-10%

Other insurance and some unin-
sured make up remainder

Representative of community: from job-
less/illiterate to some doctors/profes-
sors. Mostly middle class, less than 
one half with college degrees

   1981, 2000

Physician-owned 
service corpora-
tion, Midwest

Internal medicine, 6 Medicare, 35%-40%

Medicaid, 5%-10%

Other insurance, 50%-60%

Uninsured, <2%

Representative of metro area: from lim-
ited-income elders to a few advanced-
degree professionals; 60%-70% 
working class

   1980, 1997

Physician partner-
ship, incorpo-
rated, South

Family medicine, 2 Medicare, 18%-20%

Medi/Medi, 12%-15%

Other insurance, 65%-70%

Low-education levels, high unemploy-
ment (poverty rate in community is 
35%). Practice draws from 3-4 small 
counties and also serves college and 
industry employees

   2000, 2000

Physician partner-
ship, West

Internal medicine, 2

Physician’s assistant, 1 

Nurse-practitioner, 3

Medicare, 25%

Medicaid, 1%

Other insurance, 74%

Majority are upper-middle class    1995, 2002

Motivated Team

Physician partner-
ship, incorpo-
rated, Midwest

Family medicine, 2 

Nurse-practitioner, 1

Medicare, 32%

Medicaid, 5%

Other insurance, 55%

Self-pay, 8%

Rural, mostly middle-income and lower 
education levels, range includes 
uninsured farmers and top offi cials in 
companies

   1985, 1998

Hospital, Midwest Family medicine, 8

Physician’s assistant, 1 

Medicare, 16%

Medicaid, 4%

Other insurance, 77%

Self-pay, 3%

Urban, mixed-race/ethnicity, representa-
tive of blue-collar community

   1980, 1995

Care Enterprise

Physician, Gulf 
Coast

Internal medicine, 1 

Nurse-practitioner, 1

Medicare, 60%

Medicaid, 5%

Other insurance, 35%

Geriatric practice, most are retired mili-
tary. Spectrum from very poor to very 
wealthy

   1983, 1994

Physician, South Internal medicine, 2

Nurse-practitioner, 2

Medicare, 33%

Medicaid, 3%

Other insurance, 62%

Uninsured, 2%

Largely blue-collar but includes aero-
space engineers. About 25% African 
American, 2% Hispanic

   1989, 1999

A-TRIP = Advanced Translaton of Research into Practice; SQUID = Summary Quality Index; EMR = electionic medical record; Medi/Medi = Medicare Medicaid crossover.

* Number of individuals, may be part-time or full-time.
† Other insurance includes private insurance, commercial insurance, and preferred provider organizations, eg, Blue Cross, Cigna.
‡ Proportions are based on charges; the percentage of visits that are Medicare in this practice is higher.
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and clinicians made care coordination more effi cient. 

The best practices in this archetype also used consis-

tent diagnostic nomenclature, which made it easier for 

them to query their EMR data using the built-in EMR 

query functions to identify subgroups of patients need-

ing follow-up care.

At the core of each of the practices in this arche-

type was a physician who was driven to achieve both 

good care and effi ciency. This physician was dedicated 

to fi nding new ways to use the EMR, and tended to 

speak in terms of the time it takes to get things done. 

Some have described themselves, and have been 

described, as compulsive. These physicians were inno-

vators and could modify the EMR quickly and easily 

to include reminders and links that automate care deci-

sions, coordination, and documentation. These physi-

cians also stimulated practicewide improvement by their 

role as a change champion. One physician explained at 

a network meeting that when she wants to implement a 

change in her practice, she sets up a tool in the EMR so 

that there is no faster or easier way to do the job. Her 

innovation made it easy to convince other clinicians and 

staff to adopt the change. An innovator in another prac-

tice customized all the encounter templates for medical 

conditions that might require aspirin prophylaxis. She 

was able to design this customization during a practice 

meeting as others were discussing ways to increase 

aspirin prescribing. She then explained to her practice 

team how to use the new codes. The practice saw how 

it worked and decided to adopt this strategy. Their 

solution to low prescribing rates for aspirin therapy was 

implemented in a matter of minutes. 

The Motivated Team Archetype 
All high-performing case practices described in this 

article participated in biannual site visits and/or annual 

network meetings to assist them with their change 

efforts. Two high-performing case practices are distin-

guished by the additional effort they put into motivat-

ing and enabling their staff to play important roles in 

their improvement efforts. In the larger practice, this 

focus on engagement extended to clinicians as well. 

Multiple clinicians frequently deliver care in different 

ways and may need to be convinced to make changes 

to conform to practicewide efforts for quality improve-

ment. The motivation in this practice was enhanced by 

bonuses from a local pay-for-performance program.

The practices in this archetype used multiple 

strategies to get everyone involved. A lead physician 

promoted the importance of new activities in conver-

sations and behavior, which staff feedback indicated 

was a critical fi rst step. Further, because the doctors 

are usually viewed as the person in charge, this step 

gave staff employees permission to move forward. The 

practice leaders in this archetype shared the A-TRIP 

performance feedback with their staff and ensured that 

staff members had training about guidelines so that 

they were aware of the goals behind new tasks. The 

leaders held practice meetings, in addition to site visits, 

to check progress and make plans. 

The practice staff worked with the clinicians to 

select indicators they wish to improve and designed 

activities to achieve improvement.  As an example, 

nursing staff in one practice checked to determine 

A-TRIP Performance

Site visits by 
Sept 2005

Network 
Meetings 
Attended

2003-2005
SQUID at 
Baseline

SQUID at 
36 mo

0 3 53.8 73.6

3 1 49.7 64.8

4 3 47.5 61.2

4 1 43.3 57.1

0 2 47.9 55.8

4 3 47.7 61.3

4 2 49.9 58.7

4 2 51.9 61.8

4 3 40.5 50.4
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whether health maintenance items were up-to-date and 

scheduled patients for services, if needed. Mammogra-

phy rates in the past 2 years for women aged 40 years 

and older rose from 77.2% to 88.4% in 12 months and 

remained high, at 89.5%, after another 2 years. Staff 

in these practices set the tone for visits and saved their 

doctors some time by providing information about 

routine care that was due. One licensed vocational 

nurse said, “By bringing up health maintenance goals 

before the doctor comes in, patients are prepared for 

services or discussion.” 

The higher-performing practice in this archetype 

devoted an additional half-day each quarter to making 

improvements. The offi ce was closed, and all practice 

employees gathered for meetings and concentrated 

activity, such as reviewing patient-level reports (a form 

of registry generated by the A-TRIP project). The phy-

sician-owners of the practice emphasized that improv-

ing quality is as important as anything they do. Among 

their experiments was testing a staff incentive plan 

using graduated individual retirement account contri-

butions based on varying levels of improvement in the 

practice’s quality indicators.

Evaluation data indicated that the staff in these 

practices responded to their leaders’ efforts to include 

and motivate them. Staff feedback to their leaders, 

as well as anonymous surveys for the project, con-

fi rmed that the staff valued quality, recognized the 

importance of their expanded role to their practice, 

and appreciated the additional training and tools. For 

example, a medical assistant explained that her motiva-

tion to take on extra work to deliver higher-quality 

care comes from the knowledge that her effort was 

in the best interest of the patients. Another practice’s 

medical assistant said that from her participation in 

the A-TRIP project, she learned she can be more help-

ful. A receptionist said, “I like education and being 

informed … checklists, specifi c goals, and deadlines 

motivate me.”

In comparison with the Technophiles, the prac-

tices in this archetype were more likely to express 

mixed feelings about their EMR 

software. In the beginning, indi-

viduals were pessimistic about 

adopting particular EMR tools, 

and many needed EMR skill 

development.  

The Care Enterprise 
Archetype 
As part of their solution to 

improving care, 2 high-performing 

practices took a business approach 

that was infl uenced by customer 

service and risk management. They organized special 

service lines in the form of focused care management 

clinics, hiring corresponding staff as needed (eg, certi-

fi ed diabetes educators or nurse-practitioners focus-

ing on women’s health). The problem-focused clinics 

were designed to provide comprehensive, competitive, 

guideline-adherent care that was convenient for the 

patient and that ensured the doctor has done everything 

possible to manage care appropriately. One physician 

explained the personal value of his approach: “The abil-

ity to reduce risk of harm to my patients and simultane-

ously reduce risk of litigation is an important benefi t.”

The care enterprises could be considered a special 

form of motivated teams. The leading physicians in 

these practices delegated care management responsi-

bilities to their staff and provided regular supervision, 

such as weekly care coordination meetings between 

nurses and physicians. They excelled in redesigning 

delivery systems to support their special service lines 

and their general practice. The practices conducted 

point-of-care tests and used an in-house laboratory so 

that test results were available during the visit. Stand-

ing orders for routine monitoring tests and immu-

nizations for designated populations were used to 

delegate components of the care management process. 

One practice abandoned annual physical visits with 

patients, instead scheduling intake visits with nurses 

alone and shorter follow-up visits with the physician. 

The practice arranged additional follow-up in nurse 

blood pressure or anticoagulation clinics, and in nurse-

practitioner women’s health or diabetes foot clinics, as 

well as physician medical follow-up based on practice 

protocols. Staff tracked and enforced the condition-

specifi c schedules.

The practices in this archetype also incorporated 

a population approach to quality management. In one 

practice, staff were delegated to use EMR queries 

 to identify patients with specifi c needs. They con-

ducted outreach to patients when guidelines were not 

met. These efforts contributed to improvements; for 

instance, the percentage of patients aged 65 years and 

Table 2. Comparison of PPRNet Improvement Model Adoption, 
Spring 2005

Practice 
Archetype

Prioritize 
Performance

Involve 
All Staff

Redesign 
Delivery 
Systems

Activate 
Patients

Use EMR 
Tools

Technophiles n n n n n n n

Motivated Team n n n n n n n n n n n n n

Care Enterprise n n n n n n n n n n n n

PPRNet = Practice Partner Research Network; EMR = electronic medical record.

Note: Strategies are described in: Feifer C, Ornstein SM. Strategies for increasing adherence to clinical guidelines 
and improving patient outcomes in small primary care practices. Jt Comm J Qual & Safety. 2004;30(8):432-441.
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older or with conditions requiring pneumococcal vac-

cines who were immunized in the past year rose from 

36.9% to 62.5% in the fi rst year and continued to rise 

to 87.6% after 3 years.

The 2 practices in this archetype implemented 

changes in their settings quickly. They did not appear 

to need to negotiate for investment within their team. 

The practices’ improvement efforts had a greater focus 

on A-TRIP indicators related to diabetes and heart dis-

ease than other areas. 

DISCUSSION
Improved information systems are believed to be the 

key to unlocking the health care system’s potential 

for higher quality care. The question remains: How 

can this technology be implemented in the context of 

day-to-day practice, particularly in busy primary care 

settings? The A-TRIP project conducted by PPRNet is 

investigating ways to stimulate improvements in guide-

line adherence in practices that have already invested in 

an EMR. It has become eminently clear that the EMR 

or decision support alone is insuffi cient to produce 

high-quality care.14,15,28,29 The EMR is a useful tool in a 

practice’s improvement efforts, yet its role in improve-

ments depends on other characteristics of the practice.

In this study, we used retrospective and prospective 

data to analyze the path to high-quality care in the 9 

highest achievers midway into an improvement project. 

We found these could be defi ned by 3 archetypes. 

Not surprisingly, in this practice-based research 

network that emphasized EMRs, the Technophile 

archetype describes the largest number of high-achiev-

ing practices, supporting the important role ascribed to 

information tools for achieving quality. The approach 

to excellence exemplifi ed by this group also fi ts the sug-

gestion of other researchers that point-of-care reminders 

and opinion leaders are the best solution for lapse errors 

(such as failing to deliver care recommended in clini-

cal practice guidelines).9 In these practices, the ability 

to use the EMR was facilitated by having an in-house 

computer-loving physician. This physician, usually one 

of the practice owners, designed modifi cations and fi ne-

tuned the EMR software to provide the practice with 

the specifi c reminders and documentation they needed. 

This EMR expert was also a change champion and led 

the practice to skilled use of EMR tools to deliver and 

document quality care. The Technophiles achieved high 

performance with less time and energy devoted to orga-

nizing people and delivery processes in the practice.

The existence of 2 other archetypes suggests a 

practice does not have to start out technically focused 

to be among the best. These 2 archetypes may be 

more easily emulated examples for late adopters of 

health information technology. These practices used 

an EMR, but drove their quest for quality with other 

approaches. One group was oriented toward making 

the most of its human capital; the other used teams, 

along with a service-oriented model of developing 

focused care management clinics, to organize improve-

ments. The Motivated Team archetype looked at new 

ways of using existing resources to improve quality. 

Because staff and clinicians were taking on new roles, 

improvement strategies addressed communication, 

motivation, and competence. The Care Enterprise 

archetype selected clinical areas of focus, brought 

in staff, if needed, and designed award-winning care 

systems. Both experimented with multiple changes to 

roles, delivery systems, and patient activation. Second-

ary to these approaches, and with varying degrees 

of comfort, both archetypes tested, accepted, and 

adopted EMR tools. As did the Technophiles, these 

practices also had change champions promoting the 

improvement agenda and encouraging participation; 

the difference is they encouraged a wider variety 

of strategies to meet improvement goals. Others 

have noted the pivotal role of a change champion in 

improvement efforts.30-32 The presence of an effec-

tive champion in each of these archetypes is likely an 

important component of their success. 

The A-TRIP intervention promoted best practices 

within the network. Not surprisingly, the top perform-

ers also ventured to learn from each other and evolved 

to resemble each other as they adopted the other’s 

improvement strategies. We believe the Technophiles 

served as role models to the other archetypes, dem-

onstrating that EMR tools were both effi cient and 

feasible. The Motivated Teams and the Care Enter-

prises learned about strategies from the Technophiles 

and grew in their willingness to try them in their own 

practices. Technophiles decided in turn to add group 

activities to address planning and motivation when 

they heard staff from the other archetypes speak 

enthusiastically of the changes in their practice. Addi-

tional study is needed to verify the importance of role 

models in a network’s improvement process. It appears 

that a new practice purchasing an EMR and wanting to 

use it to its best advantage should join a user’s group 

that focuses on improvement and fosters interaction 

between experts and novices. In such a forum, new 

users might access technological expertise, as was 

offered by our Technophiles.

It is diffi cult to compare practices across studies 

because of differing measurement approaches; how-

ever, another report suggests that the performance 

of practices in A-TRIP was better than national aver-

ages.33 For illustration, the 2004 National Health-

care Quality Report (NHQR) indicated that among 
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patients with diabetes, HbA1c was less than 7% in 37% 

of patients with diabetes, whereas A-TRIP practices 

achieved this target in 51% of patients. The subset of 

A-TRIP practices described in this report achieved bet-

ter results than their peers across a wide range of areas, 

from diabetes and hypertension care to mammogram 

screening and adult vaccinations. 

An Organizational Culture Perspective
Although this study provides insights regarding prac-

tice behavior from a qualitative perspective, recent 

interest in identifying organizational culture charac-

teristics as factors infl uencing the quality and cost of 

care have prompted evaluation of several quantitative 

tools for potential use in health care settings.34,35 The 

competing values framework (CVF) has measured 

organizational culture in various settings outside 

health care.36 CVF identifi es 4 organizational arche-

types derived from Jungian infl uence37: Clan (focused 

on teams), hierarchy (invested in coordination and con-

trol), adhocracy (concerned with value innovation), and 

market-driven (motivated by competition). The organiza-

tion’s dominant characteristics infl uence its members’ 

values and assumptions, the way they think, and how 

they process information. The archetypes of high per-

formance that we found in our study have features in 

common with the CVF types. 

The Technophiles archetype fi ts with CVFs adhoc-

racy culture. This archetype values innovation and fl ex-

ibility and develops electronic solutions to the demands 

of a quality-driven practice. The Motivated Team arche-

type fi ts a clan culture. These practices share a passion 

for cohesion, employee involvement, and commitment 

to team development. We observed a high degree of 

semiautonomous behavior in the practices that engaged 

their staff in cycles of improvement. By empowering the 

staff to come up with relevant solutions to identifi ed 

problems, the Motivated Team practices were successful 

with change. The Care Enterprise archetype has addi-

tional features similar to the market-driven and hierar-

chical cultures. This archetype has strong leadership, 

organizes itself well, studies the community, and defi nes 

and packages services that are needed. Care Enterprise 

practices valued productivity and arranged for compre-

hensive convenient care for patients. 

There are limitations to case study research. The 

fi ndings are subjective; they are not meant to be rep-

resentative or externally valid. In this study, only the 

best cases were observed, so controls for poor perfor-

mance are lacking. The analysis is open to additional 

bias from the selection of data, confounding, and the 

researchers’ interpretations. The study implies that 

archetype features have led these case practices to 

their high achievement, but we need additional study 

comparing these practices with lower-performing prac-

tices to verify whether this fi nding is indeed true.

Another limitation is that case studies are meant 

to provide illustrations to which a reader can relate. 

One might feel we are lacking important details about 

the practices. It is already known that variations in 

health care quality cannot be explained on the basis 

of fee-for-service or managed care, size of the commu-

nity, or type of insurance.38,39 The problem is believed 

to reside in how medicine is practiced, and we may 

have missed or misinterpreted key components. One 

strength of case study research is that results can be 

used to generate new hypotheses or insights. We high-

light rare observations, such as the high performers, 

and consider their context.27 The analysis investigates 

how high performers approached improvements, and 

why their performance might be high—questions not 

easily answered in a large-scale outcome experiment.40 

We encourage others to test the ideas generated here. 

In conclusion, high-performing practices in the A-

TRIP study adopted variations of the PPRNet TRIP 

improvement model. There were many common strate-

gies among them, but they organized change using 

different approaches. No single approach dictated 

superior performance. Additional study is needed to 

assess whether better outcomes are caused by the 

approach of these archetypes and whether adoption of 

these approaches would translate to high achievement 

in other practices. 

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/current/full/5/3/233.
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A National Survey of Primary Care 

Practice-Based Research Networks

ABSTRACT
PURPOSE Increasing numbers of primary care practice-based research networks 
(PBRNs) are being developed in the United States to perform research relevant to 
everyday practice. To assess the current status and potential value of this resource, 
we surveyed US primary care PBRNs in operation from late 2003 to early 2004. 

METHODS We performed a Web-based survey and structured interviews with 
PBRN directors and administrative offi cers, assessing PBRNs’ history, size, loca-
tion, organization, resources, operations, and productivity (funding obtained, 
studies performed, and articles published).

RESULTS Of 111 primary care PBRNs identifi ed, 89 (80%) responded to the sur-
vey. The 86 (77%) meeting the criteria for primary care PBRNs contained 1,871 
practices, 12,957 physicians (mean 152 per PBRN, median 100), and 14.7 million 
patients (mean 229,880 per PBRN, median 105,000). Minority and underinsured 
patients were overrepresented. The average PBRN was young (4.4 ± 5.7 years): 
one-half had performed 3 or fewer studies. Three-quarters were affi liated with 
universities. Common research foci included prevention, diabetes, cardiovascular 
risk factors, and mental health. Respondent PBRNs had published more than 600 
articles in peer-reviewed journals. PBRNs studying questions posed by outside 
researchers had more federal funding (84% vs 27%, P = .006). PBRNs citing 
funding as a weakness relied more on local resources to fund research projects 
(70% vs 40%, P = .036). 

CONCLUSIONS American primary care PBRNs are mainly young, diverse, and 
pursuing a variety of research foci. Most have university links and provide a 
dynamic town-gown relationship that could be a vital national resource for 
improving primary care, translating research into practice, and meeting the 
National Institutes of Health Roadmap goals. PBRNs merit further attention from 
both private and public funding agencies and researchers interested in studying 
the delivery of primary care.

Ann Fam Med 2007;5:242-250. DOI: 10.1370/afm.699.

INTRODUCTION

I
n its landmark indictment of the quality of health care in the United 

States, the Institute of Medicine lamented that many proven effec-

tive treatments do not become incorporated into everyday care.1 One 

review showed that only 14% of research fi ndings fi lter down to everyday 

practice, and those that do take an average of 17 years.2 In 2003 Elias 

Zerhouni, director of the National Institutes of Health (NIH), responded 

by increasing the NIH’s emphasis on translation of research into practice, 

establishing new research networks as a major step in NIH’s Roadmap for 

Re-Engineering the Clinical Research Enterprise.3 

The disconnect between research and everyday practice is in large part 

because most research is performed in academic medical centers, where 

less than 1% of Americans visiting physicians receive their health care.4 

Such research often excludes patients commonly seen in community-based 

primary care: elders, patients with multiple medical conditions, patients 
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nonadherent to treatment, and those suffering from 

substance abuse or psychiatric disorders.5 Studies 

performed in academic centers also tend to examine 

patient and clinician behaviors under controlled situa-

tions. It is not surprising, then, that the results of such 

studies are often not applicable to many community-

based primary care patients or their clinicians. Kroenke 

et al6 have shown that most patients seeking primary 

care have nonspecifi c complaints to which the results of 

published research may not be relevant. Thus, primary 

care physicians trying to practice evidence-based medi-

cine are frequently hampered by having little evidence 

to apply to the problems they face. As a consequence, 

their patients often leave unsatisfi ed.7

There are therefore 2 major disconnects between 

research and practice: research may not translate expe-

ditiously to everyday practice, and clinical problems 

encountered in everyday practice are often underinves-

tigated. PBRNs were established in the United Kingdom 

in the 1960s to overcome these disconnects and subse-

quently spread to other European countries.9 The fi rst 

major PBRNs in the United States came in the 1970s: 

the Family Medicine Information System10 and the 

Cooperative Information Project.11 These PBRNs were 

comprised mainly of community-based family medicine 

practices that had joined together to perform research 

relevant to the problems of delivering community-based 

primary care. In the United States, however, where fed-

erally funded research remained focused on academic 

medical centers, PBRNs have been slow to catch on. 

In 2000, Congress responded by charging the 

Agency for Healthcare Research and Quality (AHRQ) 

to identify and support primary care practice-based 

research networks as a resource for accelerating the 

translation of research into practice and performing 

research relevant to everyday primary care.8 This act 

specifi cally states:

In order to address the full continuum of care and out-

comes research, to link research to practice improvement, 

and to speed the dissemination of research fi ndings to com-

munity practice settings, the Agency shall employ research 

strategies and mechanisms that will link research directly 

with clinical practice in geographically diverse locations 

throughout the United States, including … provider-based 

research networks, including plan, facility, or delivery sys-

tem sites of care (especially primary care), that can evaluate 

outcomes and evaluate and promote quality improvement….

AHRQ pursued this congressional directive by 

providing specifi c funding opportunities for primary 

care PBRNs, fi rst in 2000 and again in 2002. The 

fi rst round offered 19 PBRNs 1-year grants to “assist 

new or established PBRNs in planning for activities to 

enhance their capacity to conduct research in primary 

care settings and translate research fi ndings into prac-

tice.” AHRQ also collaborated with the Robert Wood 

Johnson Foundation to fund additional PBRNs to par-

ticipate in a multisite research project focused on pro-

moting healthy behaviors among patients in primary 

care settings.12 More than 100 PBRNs applied for these 

funding opportunities, suggesting to AHRQ that there 

was an expanding number of PBRNs that might help 

fulfi ll their congressional mandate to translate research 

into everyday practice. To identify and describe exist-

ing US primary care PBRNs, AHRQ funded this sys-

tematic survey of all active primary care PBRNs in the 

United States. The goal was to describe their diversity 

in specialty, structure, function, and history, as well 

as their potential for translating research into practice 

and answering questions of importance to primary care 

practitioners and their patients. 

METHODS
This study was approved by the institutional review 

boards of Indiana University and the National Opinion 

Research Center. In the fall of 2003, we identifi ed cur-

rently active primary care PBRNs that had all the follow-

ing criteria established by AHRQ in its PBRN initiative13:

• A director

• A formal administrative structure that tran-

scended individual studies 

• At least 15 separate primary care practices or 

clinicians 

• More than 50% of the members practicing pri-

mary care in the United States

• Some mechanism for soliciting advice and feed-

back from the community of patients served by the 

network’s clinicians

To fi nd primary care PBRNs, we looked for those 

currently or previously funded by AHRQ or the Robert 

Wood Johnson Foundation’s Prescription for Health 

Initiative,12 those belonging to the Federation of Prac-

tice Based Research Networks (the Federation) affi liated 

with the American Academy of Family Physicians,14 

those we found through published articles, and as many 

other PBRNs as we could fi nd through discussions with 

AHRQ, leaders of the Federation, and existing PBRNs. 

We developed a Web-based questionnaire that 

collected the following information from the PBRNs’ 

director and/or administrator: descriptions of the PBRN 

(name, offi ce location, age, administrative structure); 

the member practices and clinicians (number and loca-

tions of practices, number of physicians or other pri-

mary care clinicians, and clinicians’ medical specialties); 

patients served (number per practice and demographic 

data including age, sex, race/ethnicity, insurance sta-

tus, if known); types and sources of research funding; 

productivity (number of studies performed and num-
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ber of subjects included); and research foci, including 

research themes (eg, specifi c population age or research 

methodology) and specifi c diseases and nondisease 

health conditions (based on a closed-ended list of 

common research foci). We also queried the PBRN 

directors or administrators on self-assessed strengths 

and weaknesses, whether their member practices had 

incorporated research results into their practices, and 

barriers to translating research into practice. Response 

categories were developed based on the research teams’ 

knowledge of practicing PBRNs. Thirty-fi ve of the 

45 questions were closed-ended to facilitate effi cient 

completion of the questionnaire and data analysis. The 

survey questionnaire was pilot tested with 5 PBRNs and 

revised to refl ect their input on interpretability, clarity, 

and feasibility of completion. The fi nal instrument is 

available from the authors upon request. 

We administered the questionnaire using Ulti-

mateApps (Prezza Technologies, Cambridge, Mass) 

by sending an e-mail to the director of each PBRN 

we identifi ed, and we invited him or her to complete 

the questionnaire by clicking on a link to the survey 

Web site. Each director gave consent on the fi rst 

page before proceeding to the questionnaire. We sent 

reminders to all PBRN directors who did not complete 

the questionnaire within 1 month. After 1 additional 

month, one of the authors called each nonresponding 

PBRN director and invited him or her to complete the 

questionnaire; if desired, they could complete it on 

paper and return it by mail or fax. 

After a PBRN director or administrator completed 

the questionnaire, we invited the director to partici-

pate in a semistructured telephone interview using 

a standard protocol that included questions about 

current and anticipated research projects, decision-

making procedures at the network, current challenges 

facing the network, and potential interest in partici-

pation in a national study. Qualitative data from the 

telephone conversations were used to supplement 

the survey data and, in some cases, complete missing 

items from the questionnaire.

We tabulated and analyzed all data using SAS ver-

sion 8.02 (SAS Institute, Carey, NC). We assessed dif-

ferences using corrected χ2 tests and Fisher exact tests 

for categorical variables and Student t tests for con-

tinuous variables. Differences associated with P values 

>.05 were considered statistically signifi cant. When 

cell sizes were small, we collapsed multilevel variables 

to create the most relevant dichotomous variables. 

RESULTS
We found 111 primary care PBRNs that met our inclu-

sion criteria; 89 (80%) completed the questionnaire. 

Three did not meet the criteria for a primary care 

PBRN and were excluded. The locations of the admin-

istrative offi ces of the fi nal 86 PBRNs (77% of the 111 

originally contacted) are shown in Figure 1. (The 86 

PBRNs providing data and their locations are listed in 

the online-only Supplemental Appendix, which can be 

found at: http://www.annfammed.org/cgi/content/

full/5/3/242/DC1). At the time of this survey, these 

86 PBRNs included 1,871 practices, 12,957 physi-

cians (mean 152 ± 229, median 100, range 15-1,760), 

and 14.7 million patients (mean 229,880 ± 424,880, 

median 105,000, range 1,200 to 2.7 million). Eighty 

PBRNs (90% of respondents) provided addresses for 

all of their practices, and the 46 AHRQ-funded PBRNs 

provided detailed information on their practices, clini-

cians, and patients and completed semistructured tele-

phone interviews. As shown in Figure 1, the 68 PBRNs 

providing practice addresses had member practices 

in all 50 states and Puerto Rico, although the heavi-

est concentrations were in the eastern states and the 

Midwest. Three PBRNs were nationwide, with member 

practices in multiple states and affi liated with profes-

sional organizations: the American College of Physi-

cians, the American Academy of Family Physicians, 

and the American Pediatrics Association. The rest had 

practices in a single state or adjoining states. 

PBRN Characteristics
There were 4 primary care specialties represented in 

PBRN practices: family medicine, pediatrics, general 

internal medicine, and family nurse-practitioners. As 

shown in Table 1, 33 (38%) of responding PBRNs 

were made up of clinicians with a single primary care 

specialty, the most common being family medicine. 

Of the 53 primary care PBRNs having clinicians from 

multiple primary care specialties, almost all included 

family physicians, whereas three-quarters included 

pediatricians and internists. Nearly all 86 respond-

ing PBRNs provided care to pediatric patients either 

through clinicians trained as pediatricians or family 

medicine specialists. 

On average, respondent primary care PBRNs 

were young: they had been functioning for a mean 

of 4.4 ± 5.7 years, median of 3 years, range <1 to 32 

years (Table 1). Three-quarters were affi liated with a 

university; most others were affi liated with a nonprofi t 

or professional organization. Most received some sup-

port (direct and indirect) from their affi liated organiza-

tions. Funding for PBRN studies came from a variety 

of sources. Most PBRNs received project-specifi c fund-

ing from federal agencies and from their sponsoring 

organizations, whereas one-half also received project-

specifi c funding from foundations. 

Originally PBRNs were established as a structure 
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in which their members could perform research15; 

however, only 1 in 7 of the responding PBRNs relied 

solely on their leaders or members for research ideas 

(so-called bottom-up PBRNs). For one-quarter of 

respondent PBRNs, research ideas came mainly from 

outside investigators (top-down). Most relied on both 

their members and outside investigators for generating 

research ideas. Of note, only 27% of the self-described 

bottom-up PBRNs had ever received federal funding 

for research compared with 84% of PBRNs having a 

top-down or mixed method for generating research 

proposals (P = .006).

Sixty PBRNs reported having a general research 

theme, the most common being a specifi c disease or 

treatment. A substantial minority focused on a par-

ticular research method, such as interventional or 

observational studies. Eight-fi ve PBRNs reported on 

the clinical focus of their research, the most common 

being prevention, diabetes, cardiovascular risk, and 

mental health. 

Patient Characteristics
Sixty PBRNs (70% of respondents) provided demo-

graphic information on the patients in their practices 

(Table 2). Compared with 2002 national population 

estimates16 and persons seeking health care (as deter-

mined by the National Health Interview Study),17 

PBRNs serve a more diverse patient population. PBRN 

patients tended to be slightly younger than the gen-

eral population and more often of minority race and 

of Hispanic ethnicity compared with both the general 

population and persons seeking health care. PBRN 

patients have lower socioeconomic status (as indicated 

by a greater share of patients having insurance through 

state or federal programs, mainly Medicaid) than the 

general population seeking care. 

Research Experience
As multi-institutional collaborations, PBRNs sometimes 

face complicated research governance issues. Nearly 

one-half reported being covered by more than 1 insti-

Figure 1. Location of primary care practice-based research network administrative offi ces.   

PBRN = practice-based research network.

Note: Practice locations are limited to cities, so multiple PBRN offi ces or practices in a single city are indicated by a single dot. 
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tutional review board (Table 3). Whereas the majority 

indicated they had to interact with between 1 and 

5 institutional review boards, a substantial minority 

reported their practices were covered by more than 6. 

Additionally, one-third of PBRNs report they had more 

than 1 source for human subjects certifi cation. 

Slightly more than one-half of the respondent 

PBRNs were actively engaged in research at the time 

of the survey, and one-quarter reported not having 

completed a study (Table 3). Of the 45 PBRNs with 

at least 1 completed study, 38% completed between 

1 and 3, 38% completed 4 to 7, and 24% completed 

more than 7. Currently, the AHRQ National Resource 

Center for Practice-Based Research Networks has 

compiled a list of more than 600 peer-reviewed articles 

emanating from research performed in primary care 

PBRNs (available from the authors upon request). Of 

the 46 PBRNs with at least 1 prior or ongoing study, 

38 (83%) had enrolled more than 100 patients in their 

largest study, whereas 20 (53%) had enrolled more 

than 1,000 patients (Table 3). The mean number of 

patients enrolled in each PBRN’s largest study was 

2,279 (median 707). Three PBRNs (Crozer-Keystone 

Health Network, Pediatric Research in Offi ce Set-

Table 1. Practice-Based Research Network (PBRN) 
Characteristics (N = 86)

Characteristic No. (%)

Single-specialty PBRNs (n = 33)  

Family medicine 20 (61)

Pediatric 10 (30)

Family nurse-practitioner 2 (6)

General internal medicine 1 (3)

Obstetrics, gynecology, and midwifery 1 (3)

Multispecialty PBRNs (n = 53): specialty of PBRN physicians

Family medicine 51 (96)

Pediatric 38 (72)

General internal medicine 38 (72)

Other specialties (PhDs, dentists, specialized medicine) 21 (40)

Family nurse-practitioner 7 (13)

Affi liation  

University 65 (76)

Nonprofi t organization  9 (10)

Professional organization 6 (7)

Other, none, or not stated 6 (7)

Support from affi liated organization (of 83 with an affi liation) 

Direct 8 (10)

Indirect 12 (14)

Both 39 (47)

Neither direct nor indirect 19 (23)

Not stated 5 (6)

Funding for PBRN studies (multiple responses allowed) 

Federal funding agency, project-specifi c 72 (84)

Home institution (eg, university, or nonprofi t or 
professional organization)

64 (74)

Foundation, project-specifi c 48 (56)

Professional organization 21 (24)

Philanthropic 15 (17)

Other unspecifi ed source of funds 8 (9)

Source of research ideas (n = 85 reporting)  

PBRN leaders and clinicians (bottom-up) 12 (14)

Outside investigators (top-down) 23 (27)

Both PBRN leaders/clinicians and outside investigators 50 (59)

General research theme (multiple responses allowed)  

Methodology: Interventional studies 25 (29)

Methodology: observational studies 23 (27)

Specifi c population: age 14 (16)

Specifi c population: ethnicity 14 (16)

Specifi c population: urban/rural 12 (14)

Specifi c population: race 11 (13)

No general theme 25 (29)

Health condition or treatment focus (multiple responses allowed) 

Preventive medicine 48 (56)

Diabetes 41 (48)

Cardiovascular risk factors 29 (34)

Mental health 26 (30)

Heart disease 21 (24)

Cancer 21 (24)

Lung disease 16 (19)

Substance abuse 10 (12)

No condition or treatment focus 10 (12)

PhD = doctoral degree. 

Table 2. Demographic Characteristics of PBRN 
Patients’ Compared With National Benchmarks

Characteristic

PBRN 
Patients*

%

National 
Figures†

%

Persons 
Seeking 

Health Care‡

%

Sex (female) 57 51 60

Age    

1-18 y 34 26 NA

19-59 y 48 61 NA

≥60 y 18 16 NA

Race    

White 64 81 85

African American 23 13 10

Native American 2 1 1

Asian/Pacifi c 
Islander

5 4 2

Other race 6 1 2

Hispanic ethnicity 18 13 14

Health insurance    

Private 45 71 75

State or federal 42 14 18

No insurance 13 14 7

PBRN = practice-based research network; NA = not available.

* Mean value among 60 PBRNs reporting patient data.
† Data from July 1, 2002, published in Table NA-EST2002-ASRO-02. National 
Population Estimates – Characteristics Source: Population Division, US Census 
Bureau. Release Date: June 18, 2003.
‡ Blackwell DL, Tonthat L. Summary health statistics for the U.S. population: 
National Health Interview Survey, 1999. Table 20. National Center for Health 
Statistics. Vital Health Stat. 2003;10:211.
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tings, and Research Association of Practicing Physi-

cians) had each enrolled more than 10,000 patients in 

a single study. Practice personnel were often involved 

in recruiting research subjects (Table 3): more than 

one-half of PBRNs reported that the primary person 

recruiting subjects was a practice clinician, nurse, or 

clerk; and three-quarters used a research assistant dedi-

cated to either the project or the practice.

Table 4 contains examples of active research proj-

ects at the time of the survey that the authors believe 

represent the spectrum of PBRN research. They were 

a mixture of health services research, prevention 

research, and research answering clinical questions. 

PBRN projects often focused on improving clinical 

practice and patient outcomes in areas where there is 

a known intervention that has been shown to be effec-

tive in some situations but is not a routine aspect of 

everyday clinical practice. 

 Strengths and Weaknesses
Refl ecting the diversity of network experience, commu-

nity involvement was listed as a self-reported strength 

for one-third of the respondent PBRNs (Table 5), but 

it was listed as a weakness by one-quarter of them. 

In semistructured interviews, those PBRNs identify-

ing community involvement as a weakness generally 

indicated that they lacked the infrastructure to engage 

the community and were seeking information from col-

leagues listing community involvement as a strength. 

Those networks with a community advisory board had 

found them helpful in identifying cogent research ques-

tions. Similarly, research experience was the second 

most common strength, whereas lack of research expe-

rience was the fourth most common weakness. Lack of 

information technology was also a common weakness. 

Diffi culty in securing funding, however, was by far 

the most commonly listed weakness, selected by one-

half of the PBRNs responding. Of these, 70% relied 

upon local funding for research support compared 

with 40% of those not citing funding as a weakness 

(P = .036). Conversely, only 51% of PBRNs listing 

funding as a weakness had received federal funding 

for research compared with 82% of those not listing 

funding as a weakness (P = .016). In semistructured 

interviews, frustration was exhibited by a number of 

PBRN leaders over the diffi culty of maintaining research 

infrastructure (space, personnel, equipment) between 

funded studies. 

DISCUSSION
A substantial number of primary care PBRNs were 

extant in 2003. Their wide geographic distribution 

and involvement of all primary care specialties make 

them a strong potential resource for performing 

research that is relevant to practicing primary care cli-

nicians. Many are young, however, most are affi liated 

with universities, and poor and minority patients are 

overrepresented in their practices. Thus, this poten-

tial resource will need cultivation before it matures 

as a potent tool to meet the NIH Roadmap goals3 

and the AHRQ congressional mandate of addressing 

the full continuum of care, linking research to prac-

tice improvement, and speeding the dissemination of 

research fi ndings to community practice settings. 

Table 3. Characteristics of Research Governance 
and Studies Reported by Primary Care PBRNs

Characteristic
PBRNs
No. (%)

All practices covered by IRB (n = 84 reporting)  

No 14 (17)

Yes – single IRB 28 (33)

Yes – multiple IRBs 39 (46)

Unsure 3 (4)

No. of separate IRBs covering the practices 
(n = 23 reporting)

 

1-5 13 (57)

6-20 5 (22)

20+ 1 (4)

Unsure 4 (17)

Single source for human subjects certifi cation 
(n = 43 reporting)

 

Yes 25 (58)

No 14 (33)

Unknown 4 (9)

PBRNs with research experience (n = 85 reporting)  

Active study now, never in past 4 (5)

Active study now and at least 1 prior study 45 (53)

At least 1 prior study, but none now 21 (25)

Neither an active study nor prior study 12 (14)

No. of studies completed (n = 56 reporting)  

No studies completed 15 (27)

1-3 studies completed 17 (30)

4-7 studies completed 17 (30)

>7 studies completed 11 (20)

No. of subjects in largest study (n = 46 reporting 
recruiting patients into a study)

 

1-100 8 (17)

101-500 16 (35)

501-1,000 2 (4)

>1,000 20 (43)

Persons who recruited subjects in past research 
(n = 85 reporting) (multiple responses allowed)

 

Clinician 40 (47)

Study’s research assistant 37 (44)

Practice’s research assistant 35 (41)

Practice nurse 24 (28)

Practice clerk 11 (13)

Other 13 (15)

PBRN = practice-based research network; IRB = institutional review board.
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Existing PBRNs use a mixture of their own clini-

cians (bottom-up) and outside investigators (top-

down) to choose research foci and individual projects. 

As a result, using PBRNs as a research resource will 

require efforts to establish more-effective communi-

cation among funding agencies, investigators, PBRN 

administrators, and PBRN clinicians. Furthermore, 

this communication should be bidirectional: (1) the 

PBRNs and their clinicians should be cognizant of the 

research interests and needs of federal and other fund-

ing agencies, and embrace those that are consistent 

with the needs and capabilities of the PBRNs and their 

practices; and (2) the funding agencies should use the 

PBRNs and their practices to better understand (and 

direct funds toward answering) the questions that 

everyday clinicians need answered so they can deliver 

high-quality, cost-effective care. 

Table 4. Ten Examples of Active Practice-Based Research Network (PBRN) Research 
at the Time of the Survey

Project Type Project Title Description Name of PBRN

Health services 
research 

How community pedi-
atricians use elec-
tronic technology

A survey of community pediatricians in a practice-based research net-
work using a self-administered form to describe how they use elec-
tronic technology for work-related tasks, level of competence for spe-
cifi c technology-related activities, and interest in learning these skills

Washington Univer-
sity Pediatric/Ado-
lescent Research 
Consortium

Clinical research Child self-reporting 
asthma symptoms

Asking the question, “When is it appropriate for children to report for 
themselves?” this study aims to assess the acceptability, feasibility, 
and psychometric quality of administering asthma-related quality-of-
life questionnaires to children 

Cincinnati Pediatric 
Research Group 

Clinical research Pediatricians recogni-
tion of maternal 
depressive symptoms

A project examining the factors that infl uence pediatricians’ recognition 
of depressive symptoms in mothers with young children. It aims to 
develop and pilot an intervention that addresses barriers to recogni-
tion in the pediatric primary care setting and improve pediatrician’s 
ability to recognize and refer mothers with depressive symptoms

Rainbow Research 
Network 

Health services 
research

Defi ning patient visits 
study

A study to learn about patients and problems seen in “typical practice” 
and to allow for a comparison of data with national survey data and 
an assessment of the extent to which study practices represent the 
nation’s pediatric practices

Pediatric Research in 
Offi ce Settings 

Prevention 
research 

How patients decide 
on prostate cancer 
screening

Evaluation of shared decision making around prostate cancer screen-
ing to determine the effect of viewing a Web page or mailed bro-
chure on prostate cancer screening on the decision-making process 
between a patient and physician

Virginia Ambulatory 
Care Outcomes 
Research Network 

Prevention 
research 

Multilevel approaches 
to colon cancer 
screening

An exploratory study designed to investigate the effectiveness of strat-
egies to increase colorectal cancer screening in rural family practices. 
The primary outcome is the rate of adherence with the US Multi-Soci-
ety Task Force on Colorectal Cancer

Arkansas Research 
Collaborative 

Prevention 
research 

Improving colorectal 
cancer (CRC) screen-
ing in primary care

A study to characterize CRC screening practices across a variety of pri-
mary care clinics of a practice-based research network. It will provide 
information about the relationship between practice characteristics 
and CRC screening delivery and short-term outcomes

Oklahoma Physicians 
Resource/Research 
Network 

Prevention 
research 

Osteoporosis study A study designed to determine whether chart reminders or patient 
education information for osteoporosis screening improved discus-
sion and treatment of low bone density in older women. Preliminary 
analysis shows that chart reminders, but not patient education, 
improved osteoporosis discussion and screening

Iowa Research 
Network 

Health services 
research 

Cardiovascular risk 
education and social 
support

Elaborate on a 3-year study of a practice-based intervention designed 
to harness the power of social support to improve adherence to pre-
scribed treatments among diabetic patients with the ultimate goal of 
reducing their risk of heart attack and stroke

Kentucky Ambulatory 
Network 

Health services 
research 

Practice improvement 
project

A study to assess the rates of infl uenza immunization in asthma 
patients within the primary care practices to (1) identify the orga-
nizational and patient barriers to infl uenza immunization of asthma 
patients, (2) randomize patients to dissemination of the research 
fi ndings, and (3) tailor interventions to improve immunization of 
asthma patients

Duke Primary 
Care Research 
Consortium

Table 5. Self-Assessed Strengths and Weaknesses 
of PBRNs (n = 83 reporting)

Characteristic

PBRNs Listing Characteristic

As a Strength
No. (%) 

As a Weakness
No. (%) 

Community involvement 33 (40) 23 (28)

Research experience 29 (35) 15 (18)

Data collection 17 (20) 7 (8)

Research administration 15 (18) 6 (7)

Information technology 13 (16) 25 (30)

Research design 13 (16) 6 (7)

Survey research 11 (13) 4 (5)

Data analysis 10 (12) 5 (6)

Ability to secure funding 10 (12) 54 (65)

Writing journal articles 6 (7) 11 (13)

PBRN = practice-based research network.
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Although most PBRNs are affi liated with univer-

sities, the 2 largest we surveyed are affi liated with 

professional organizations. Specifi cally, the Ameri-

can Academy of Family Physicians has established 

the AAFP National Research Network (formerly the 

National Network for Family Practice and Primary Care 

Research18), which includes 206 practices and 200,000 

patients; and Pediatric Research in Offi ce Settings19 

is affi liated with the American Academy of Pediatrics 

and contains 1,760 practices and 2.7 million patients. 

The American College of Physicians also supports 

the American College of Physicians Network,20 which 

at the time of this survey was 1 year old and grow-

ing, with 400 practices and 34,000 patients; as of this 

writing, it has 730 practices representing all 50 states. 

Affi liation with a national organization can facilitate a 

PBRN’s involving a great many disparate practices with 

a wide geographic distribution that would improve 

external validity and generalizability of research results. 

In return, the PBRN provides the organization with 

a specialty-focused research venue that can serve the 

organization’s specifi c research goals and objectives. 

Funding PBRN activities, infrastructure, operations, 

and research projects is the principal barrier to realizing 

a PBRNs’ potential as a research resource. Affi liation 

with universities and professional organizations provides 

some security to PBRNs, but this support could come 

with demands on access to the practices and research 

directions. Thus, fi nancial dependency could defl ect the 

PBRNs from their research mission and be responsible 

for the preponderance of top-down or mixed models of 

decision making about research directions and individual 

projects. Through a peer learning group facilitated by 

the AHRQ National Resource Center for Practice-Based 

Research Networks,21 the PBRNs are sharing experiences 

and evolving to more stable fi nancial confi gurations. 

This study has limitations. There was no central 

resource for identifying primary care PBRNs, and the 

defi nitions of what constitutes primary care and what 

is a PBRN, although formally established by AHRQ, 

are somewhat arbitrary. Our focus on primary care 

excluded the expanding number of disease-specifi c 

PBRNs, eg, those studying cancer22 and asthma,23 and 

those by disciplines other than medicine, eg, den-

tistry.24 Moreover, 20% of those primary care PBRNs 

we did identify declined to participate in this survey, 

which could bias our results. Also, many of the PBRNs 

we surveyed were young and could have matured or 

failed since the survey. Finally, our results may not be 

typical for primary care PBRNs in other countries, 

where PBRNs are older and more mature, and the rela-

tionships between generalists and specialists may differ 

substantially from those in the United States.

Nonetheless, PBRNs are gaining momentum and 

recognition both nationally and internationally.25 There 

is increasing interest in using PBRNs as a test-bed 

to address clinical and public health issues that are 

of great national interest. For example, one primary 

care PBRN and a consortium of primary care PBRNs 

were among the 12 research networks funded by the 

NIH Roadmap program, Re-Engineering the Clinical 

Research Enterprise, to initiate a national electronic 

research infrastructure.26 The Robert Wood Johnson 

Foundation funded 19 primary care PBRNs to study 

methods to help enhance patients’ healthy behaviors.12 

PBRNs have attracted the attention of several NIH 

institutes (including the National Institute of Mental 

Health, National Institute of Diabetes and Digestive 

and Kidney Diseases, National Heart, Lung, and Blood 

Institute, and National Cancer Institute) whose lead-

ers see the potential of PBRNs as bidirectional venues 

for translating research into practice and practice into 

research. The funders of PBRN research and the PBRN 

community should collaborate on establishing a cogent 

research agenda, and the funding agencies should 

target funding programs toward PBRNs. The PBRNs 

should also collaborate among themselves to enhance 

their value as a network of PBRNs by sharing experi-

ences (grasping opportunities and overcoming barriers) 

and collaborating on individual studies. Creative local 

and national investment in PBRNs will be necessary to 

continue their evolution into effective and productive 

primary care research laboratories and fulfi ll the NIH 

and AHRQ vision of “putting research into practice and 

practice into research.”27

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/content/full/5/3/242. 
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Improving Medical Practice: A Conceptual 

Framework

ABSTRACT
PURPOSE The purpose of this article is to produce a relatively simple conceptual 
framework for guiding and studying practice improvement.

METHODS I summarize the lessons from my experience with a variety of quality 
improvement research studies during the last 30 years, supplemented with rel-
evant literature from both medicine and other industries about the issues associ-
ated with successful quality improvement.

RESULTS My experience suggests that organizational leadership with an urgent 
vision for change, ability to manage the change process, and selection of system-
atic changes capable of fulfi lling the vision are each critical for successful quality 
improvement. Published literature from other industries emphasizes the impor-
tance of a goal-directed change process managed by leaders who recognize the 
need to engage their employees and other leaders in a disciplined but fl exible 
way that accommodates external and internal factors and uses teams and group 
learning. It also suggests the importance of organizational context and the level 
of external and internal barriers and facilitators for change. The resulting model 
proposes that priority, change process, and care process content are necessary 
for measurable improvements in quality of care and patient outcomes, although 
internal and external barriers must also be attended to and addressed.

CONCLUSION This framework may provide a guide to those in the front lines of 
care who would like to make the care transformations that are needed to greatly 
improve care. It may also be helpful to those who are developing or testing 
interventions and recruiting medical practices for such change efforts.

Ann Fam Med 2007;5:251-256. DOI: 10.1370/afm.666.

INTRODUCTION

C
rossing the Quality Chasm, the landmark 2001 report from the Institute 

of Medicine (IOM), crystallized and dramatized the challenge facing 

American medicine by pointing out that incremental improvement 

was inadequate: “[B]etween the health care we have and the care we could 

have lies not just a gap, but a chasm.”1 This report, along with the earlier 

IOM report on medical errors, also highlighted the need to change the 

environment in which health care professionals provide care.2 Both reports 

clearly recognized the quality chasm as a problem of systems, not people. 

As with most paradigm shifts, these recommendations didn’t come from 

nowhere. They were built on a growing body of research evidence about 

the inexplicable geographic variations in care, the inadequate implementa-

tion of evidence-based guidelines, and the need to shift from single inter-

ventions to change the behavior of individual physicians to focus instead 

on the practice systems and organizations in which physicians work.3-8

Although there has been slow improvement in care quality, especially for 

some chronic conditions, the reports have not yet led to the dramatic improve-

ments they called for. I suspect that this lack of improvement is due partly 

to the time needed for realignment of fi nancial incentives and widespread 

acceptance of the need for change, and partly to continuing uncertainty 
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among medical practices about what to change and how 

to change it. The Chronic Care Model (CCM) is increas-

ingly accepted now as a conceptual framework for what 

needs changing, not only for chronic conditions, but also 

for acute and preventive care.9,10 Similarly, the Model for 

Improvement is seen as an advance from the earlier Con-

tinuous Quality Improvement and Total Quality Manage-

ment approaches to how to make change, and regional 

or national collaboratives provide a way to facilitate its 

implementation.11-13 Neither of these models, however, 

has penetrated widely into the small- to medium-sized 

medical practices that provide the great majority of medi-

cal care in the United States. They are also often seen 

as separate and confl icting, rather than complementary, 

approaches to improvement. So, if medical practice is to 

be transformed, it might be helpful to the physician and 

administrative leaders of that effort to have a relatively 

simple conceptual framework that shows how these mod-

els fi t together in relation to other important factors.

To construct such a framework, I have relied on 

several sources. First are the lessons from my experience 

during the past 35 years in both practice redesign efforts 

and many research trials or studies of quality improve-

ment efforts. Second is a growing and important litera-

ture on organizational change and quality improvement, 

both in medical care and in other industries. Finally, the 

2 articles our research group published recently in this 

journal used a multimethod approach14,15 to studying an 

attempt by one large multispecialty medical group to 

implement the CCM.16,17 Those articles provide a cur-

rent illustration of the framework. 

It is hard to identify a specifi c conceptual starting 

point for this framework, because the ideas the CCM 

articles refl ect have built slowly for many years. The 

ideas have developed primarily because most of my 

research trials have combined quantitative and qualita-

tive methods, providing needed deeper information 

about how and why the care process changes occurred 

(or did not). But they also developed from the group 

refl ection that was driven by the fact that most of 

those trials did not produce the degree of quantita-

tive changes expected. I can truly verify there may 

be more learning from failures than from successes. 

The 2 recently-published studies provide especially 

rich fodder for refl ection and for further extending an 

understanding of change efforts, while also provid-

ing an opportunity to demonstrate example details. I 

recognize that the individual ideas in the framework 

described here are not new, but I hoped to bring them 

together in a coherent way that is simple enough to 

serve as a guide for those wishing to transform care or 

study improvement efforts without elaborating all the 

complexities of most other models that tend to serve as 

roadblocks to action. 

EXPERIENCE
For many years, I have been intensively involved in 

both applied research and personal practice change 

efforts, culminating during the past 5 years in an inten-

sive observational study of the transformational change 

efforts of a large multispecialty medical group.16,18-22 

Fortunately, that study was supplemented by studying 

the approach to change by a small and exemplary fam-

ily practice group.21 Some of my previous experiences 

that are especially worth highlighting follow.

IMPROVE was a randomized controlled trial in 44 

primary care practices of an intervention designed to 

teach early Continuous Quality Improvement meth-

ods and systems content for improving the delivery 

of 8 preventive services.22 Although it failed to show 

greater improvement in service rates in the interven-

tion arm during the 2 years of the trial, most of the 

subject practices were enthusiastic about what they 

had learned, and many other practices subsequently 

requested similar training. Many local leaders would 

today credit the understanding of systems thinking and 

planned change that started with IMPROVE for the 

unusually high quality of care in this region.23,24 This 

effort may have failed quantitatively in part because 

of the short research timeline, but it was also clear 

that there had been inadequate motivation for change, 

organizational ability to manage change, choice of 

targeted change content, and use of the recommended 

change process.25

IDEAL was a nearly simultaneous but smaller ran-

domized trial of similar methods to improve diabetes 

care.26 This trial showed improvements in care pro-

cesses, but not outcomes, in part because of limited 

practice leadership support, but also because the inter-

vention also may not have emphasized the right types 

of care changes.27

DIAMOND tested a more current version of quality 

improvement for depression care in a controlled trial that 

worked well, but had no effect because it did not have 

suffi cient leadership support and still required that indi-

vidual physicians initiate the new care process, so most 

patients were uninvolved.28,29 Wagner, in an accompany-

ing editorial,30 said that “the elegant failure of Solberg 

and colleagues should be required reading,” demonstrat-

ing that strong leadership and “fundamental system 

change affecting the care of all patients” was essential.

Our studies of our HealthPartners Medical Group’s 

earlier very successful implementation of an advanced 

access scheduling system reinforced the importance of 

priority, strong medical group leadership, and a clear 

collaborative change process (both centrally and at 

individual clinics).19 It also reinforced the importance 

of paying attention to both concurrent changes and to 

various barriers and facilitators, from clinic demand-
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capacity ratios to the mental models, practice styles, 

and work effects for individual physicians.

In each of these studies, our research team used 

quantitative and qualitative methods to best understand 

what happened in the change effort. This background 

has been invaluable and perhaps essential for an ability 

to draw lessons from both successes and failures. I have 

also been integrally involved in the front lines of each 

change, so personal awareness and refl ection could be 

added to the more objective analyses as observers.

LITERATURE
The bulk of relevant organizational change and quality 

improvement literature from other industries consists 

of case studies or prescriptions from consultants or 

participants in the drive to make various businesses 

more successful in economic and quality terms. In the 

last 50 years, these authors have included such quality 

gurus as Deming and Juran, as well as a host of manage-

ment experts.31,32 Their principal messages have been 

addressed to organizational leaders as the main agents 

of change. Their recommendations can be divided into 

those that favor a “hard,” or theory E, approach that 

focuses on economic value through dramatic struc-

tural changes, and a “soft,” or theory O, approach that 

instead aims to develop the right organizational culture 

and human capability.33 Most successful examples, how-

ever, have included some use of both approaches. 

For health care, some of the most salient les-

sons from other industries have come from those 

emphasizing the softer approach. For example, one 

leading writer on managing change, Kotter, empha-

sizes the importance of having vision, strategy, a 

guiding coalition with a sense of urgency, excellent 

communication, and widespread empowerment.14,15 

Senge and colleagues put that change management 

approach in context by identifying the essential need 

to understand and use 5 disciplines: personal mastery, 

mental models, shared vision, team learning, and, 

most importantly, systems thinking (which integrates 

the other 4).34,35 Finally, Collins, is one of the very 

few to use a formal group-research process to iden-

tify the characteristics of companies that succeed 

economically over the long term. In Good to Great he 

emphasizes the need for discipline in companies that 

are successful.36 The key factors he identifi es include 

disciplined but not charismatic or authoritarian lead-

ers at all levels that fi t the vision, disciplined thought 

to face brutal facts and support the central “hedgehog 

concept” of the company, and disciplined action that 

uses technology selectively to accelerate momentum.

Moving from the literature of other industries 

to health care, Koeck has noted that “[a] student of 

management and organization theory could only be 

stunned by how little the efforts to improve  quality 

[in health care] have learnt from current thinking in 

management and from the experience of other indus-

tries.”37 An overview of how this literature applies in 

health care by Ferlie et al5 emphasizes the rise of man-

agement that provides a challenge to previous clinical 

domination, the need to respond to a market as other 

industries must, and the need for understanding how 

to manage change. Rhydderch et al38 summarize the 

“big 4” organizational theories in health care that can 

help general practice respond to the quality problems 

caused by system failures:

1. Systems theory, which sees practices as inertial 

and change as intentional, taking place at the level of a 

single organization and using clear goals and standards, 

measurement, and feedback loops to guide change39

2. Organizational development theory, which 

shares most of the systems perspective, but adds that 

improvement is a process of planned change which 

depends on agreement between individual and orga-

nizational goals and which uses empowered practice 

teams to solve problems40

3. Complexity theory, which sees practices as complex 

adaptive systems, where change evolves from the interac-

tion of individual agents with the external environment in 

an unending way and the emphasis is on continuous orga-

nizational learning rather than discrete projects41,42

4. Social worlds theory, which shares much of 

complexity’s metaphor and analytic framework, but 

sees change as a negotiation between 2 or more social 

worlds where the direction is driven by opportunities 

for congruence

Garside40 has done a particularly good job of 

addressing Koeck’s concern, reviewing the literature 

and making specifi c recommendations. First, she 

highlights the need for a vision that is clearly articu-

lated and strongly committed to the desired end state 

through the inevitable resistances that will develop. 

Second, she notes the necessity of an organizational 

culture that is supportive of the change direction. To 

create and sustain such a culture, leaders and organiza-

tional policies must work at effective communication, 

training, and staff involvement and engagement in the 

change process. Finally, she emphasizes that imple-

mentation must be managed well with effective project 

leaders and multidisciplinary team planning to provide 

some early successes while recognizing major change 

takes time and resources.

What I take from all these mostly synergistic lessons 

from the literature in other industries and in health care 

is that almost all (except for the complexity advocates) 

see change as a goal-directed process managed by lead-

ers who recognize the need to engage their employees 
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and other leaders in a disciplined but fl exible way that 

accommodates external and internal factors and uses 

teams and group learning to create vision and manage 

change. Importantly, the change process they all focus 

on is separate from the actual changes needed and 

requires considerable attention, time, and resources. For 

an example of a practice change model based on com-

plexity theory, see the model of Cohen et al.43

A FRAMEWORK FOR IMPROVING 
MEDICAL PRACTICE
From this web of personal experiences and the literature, 

a basically simple framework for change has evolved for 

me, one that can help practices of any size keep an eye 

on the forest while still being capable of attending to the 

trees: the inherently complex details and confounding 

factors. This framework (Figure 1) focuses on the 3 main 

elements that must all be present to a substantial degree 

so that desired improvements in the quality of care pro-

cesses and patient outcomes can be produced: priority, 

change process capability, and care process content. A 

particularly important feature of this framework is its 

emphasis on a clear separation of the change process 

from the care process content. This distinction is one 

that seems to be missing in most efforts to improve care. 

For example, the CCM itself notably does not include 

any dimension for how to implement its elements, so it 

should be seen as only providing guidance for the care 

process portion of the framework.

Priority
As with any major behavior change for an individual 

(smoking cessation, weight loss), it seems obvious that 

unless there is strong desire and resource allocation for 

the specifi c change, as well as freedom from competing 

or more important priorities, major change is unlikely 

to happen. Every source noted above identifi es the 

importance of this factor, either explicitly or implicitly. 

At the same time, it is clearly not enough for top lead-

ers to say that a particular change is a priority; that 

priority must be shared by other personnel at all levels 

and reinforced by focused actions and commitment of 

resources. The equivalent of a burning platform may 

be the best metaphor for this factor.

Change Process Capability
Strangely, this factor important to improvement may 

be the least mentioned. The Institute for Healthcare 

Improvement has done a good job of highlighting its 

importance and, through the Model for Improvement, 

identifying a framework for thinking about the steps 

involved.12 Our research team’s work with “insightful 

implementers” who have had successful improvement 

experience in various medical groups has helped to 

identify many of the factors involved in this capability, 

as well as additional useful strategies.44 The qualita-

tive study of HealthPartners Medical Group’s change 

efforts suggests that at least the following factors are 

important17:

1.  Strong effective leadership, both centrally and 

locally

2.  Commonly understood framework and infra-

structure for managing the change process

3. People at all levels with change management skills

4.  Adequate resources and time devoted to the 

change process

5. A mature and capable clinical information system

6. Good communication and measurement skills

7. A high degree of trust and teamwork

8. Individual accountability

9.  A high degree of involvement and engagement 

by personnel at all levels

Care Process Content
Although the CCM is vague about the exact nature of 

the care process changes to be made, it does empha-

size systems-level changes in the practice environment 

rather than asking individuals to simply do better or 

to do things unlikely for human beings (such as hav-

ing perfect memory or completely consistent actions). 

Many care process examples identifi ed within the 6 ele-

ments of the CCM have moderate to good evidence of 

effectiveness in studies of those individual components, 

at least those that fi t within the 4 elements of delivery 

system redesign, self-management support, decision 

support, and clinical information system.45-49 

Depending upon the degree to which the 3 fac-

tors in my framework are present, a medical group or 

practice will be able to develop, implement, and sustain 

improved care quality for its patients, measurable by 

both improved services and improved patient 

outcomes. Ideally, this result would include all 

6 domains of the IOM defi nition of quality. 

The quantitative and qualitative papers 

that report the study of the HealthPartners 

Medical Group’s efforts to implement the 

CCM help to illuminate that framework.16,17 

While our quantitative study needed to 

restrict its scope to a focus on effectiveness 

Figure 1. Conceptual framework for practice improvement.

Priority Change Process 
Capability

Care Process 
Content

Quality 
Improvement

Facilitators Facilitators Facilitators

Barriers BarriersBarriers

× × =
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measures, it showed that there were some improvements 

in some care processes and patient outcomes for patients 

with diabetes, heart disease, or depression. Measures of 

other processes and outcomes did not improve, however, 

especially for depression. This mixed outcome might 

have been predicted by the problems identifi ed by the 

qualitative study, since there were defi ciencies in each of 

the 3 factors in the conceptual framework. 

Of course, an improvement effort does not take 

place in a vacuum. There are a great many other fac-

tors, both internal and external to a practice, that serve 

as facilitators and barriers. For example, organizational 

priority is clearly facilitated not only by external incen-

tives or penalties, competition, and key customers, but 

also by such internal factors as competing priorities 

and the mission (whether articulated or not). Change 

process capability requires adequate resources, skilled 

people, a supportive culture, an understanding of mea-

surement and systems, clinician champions, and a capa-

ble clinical information system. Effective care processes 

are facilitated by the existence of other practice sys-

tems and support for care standardization, team care, 

population management, and patient-centeredness. The 

absence of these facilitators becomes barriers. 

Others have identifi ed additional factors that appear 

to have an effect on either the priority or the capabil-

ity of a care system to improve quality. For example, 

Bodenheimer et al, in their qualitative study of 158 

leaders of varied care delivery systems nationally, found 

that the most commonly mentioned barriers were poor 

fi nancial situation, reimbursement that does not reward 

high quality, inadequate information technology, physi-

cian resistance, and physicians that were too busy.50 The 

two most commonly mentioned facilitators in that study 

were strong leadership and an organizational culture 

that valued quality. Other quantitative results from a 

related study of 1,104 care systems found that factors 

positively associated with offering health promotion 

programs included outside reporting of quality mea-

sures, public recognition for quality measure success, 

clinical information technology systems, being a medi-

cal group, and ownership by a hospital or health plan.51

To improve care, each of the 3 main factors must 

be addressed in an overall environment that minimizes 

barriers while it maximizes facilitators. Of course, if 

any of the 3 factors is missing or of limited strength, 

or if there are major barriers, little will happen or 

the change will not be sustained, which has been the 

case for most improvement efforts. In such a case, the 

framework should be helpful to those interested in 

change. First, by assessing each of the 3 factors, the 

main area to target should be clear. Then, by consider-

ing which of the barriers are most amenable to change, 

external or internal change agents may be able to 

affect that factor selectively. In the absence of external 

stimuli for affecting priority in a medical group lack-

ing that factor, however, there may be little that can 

be done until such time as those stimuli develop or the 

organization enters a crisis that leads to new leadership 

with a different vision and sense of urgency.

Finally, how does this conceptual framework fi t with 

the recommendations in the Future of Family Medicine 

report? Those recommendations could be seen as simi-

lar to the CCM in providing a vision for the elements 

of a desirable practice of the future. In that sense, they 

relate primarily to the care process content part of the 

framework. As with the CCM, however, they do not 

provide any guidance about the change process needed 

to achieve that vision or the factors important to stimu-

lating the change (such as organizational priority), so 

they are important but incomplete. 

Although this framework will not solve the national 

need to cross the quality chasm highlighted by the 

IOM reports,1 such a simpler framework can at least 

provide a clearer guide to those in the front lines of 

care who would like to make the care transformations 

that are needed. It can also be helpful to those who 

are developing or testing interventions and recruiting 

medical practices for such change efforts. Do the prac-

tices have suffi cient priority for this change and will 

they have enough capability for managing the process 

of change? Have the best and most feasible care pro-

cess targets been chosen for improvement? Are there 

internal or external barriers that will prevent success 

no matter how well the other stars are aligned? On the 

answers to these questions may rest the likelihood of a 

chasm-leaping transformation in medical practice.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/content/full/5/3/251. 

Key words: Chronic disease; delivery of health care; disease manage-
ment; models, organizational; quality of health care; physician’s practice 
patterns; health services research

Submitted April 4, 2006; submitted, revised, September 28, 2006; 
accepted October 3, 2006.

Funding support: This article was supported by grant 041868 from 
the Robert Wood Johnson Foundation through the Improving Chronic 
Illness Care Initiative.

References
 1. Institute of Medicine. Crossing the Quality Chasm: A New Health System 

for the 21st Century. Washington, DC: National Academy Press; 2001.

 2. Institute of Medicine. To Err is Human. Washington, DC: National 
Academy Press; 1999.

 3. Weiner JP, Parente ST, Garnick DW, Fowles J, Lawthers AG, 
Palmer RH. Variation in offi ce-based quality. A claims-based pro-
fi le of care provided to Medicare patients with diabetes. JAMA. 
1995;273(19):1503-1508.



ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 5, NO. 3 ✦ MAY/JUNE 2007

256

IMPROVING MEDIC AL PR AC TICE

 4. Wennberg JE, Freeman JL, Culp WJ. Are hospital services rationed in 
New Haven or over-utilised in Boston? Lancet. 1987;1(8543):1185-1189.

 5. Ferlie E, Fitzgerald L, Wood M. Getting evidence into clinical 
practice: an organisational behaviour perspective. J Health Serv Res 
Policy. 2000;5(2):96-102.

 6. NHS Centre for Reviews and Dissemination. Getting evidence into 
practice. Eff Health Care. 1999;5(1):1-16.

 7. Davis DA, Taylor-Vaisey A. Translating guidelines into practice. A 
systematic review of theoretic concepts, practical experience and 
research evidence in the adoption of clinical practice guidelines. 
CMAJ. 1997;157(4):408-416.

 8. Sol berg LI. Guideline implementation: what the literature doesn’t 
tell us. Jt Comm J Qual Improv. 2000;26(9):525-537.

 9. Glasgow RE, Orleans CT, Wagner EH. Does the chronic care model 
serve also as a template for improving prevention? Milbank Q. 
2001;79(4):579-612, iv-v.

 10. Epping-Jordan JE, Pruitt SD, Bengoa R, Wagner EH. Improving the 
quality of health care for chronic conditions. Qual Saf Health Care. 
2004;13(4):299-305.

 11. Berwick DM. Developing and testing changes in delivery of care. 
Ann Intern Med. 15 1998;128(8):651-656.

 12. Langley GJ, Nolan KM, Nolan TW, Norman CL, Provost LP. Improve-
ment Guide: A Practical Approach to Enhancing Organizational Perfor-
mance. San Francisco, Calif: Jossey-Bass; 1996.

 13. Solberg LI. If you’ve seen one quality improvement collaborative. 
Ann Fam Med. 2005;3(3):198-199.

 14. Borkan JM. Mixed methods studies: a foundation for primary care 
research. Ann Fam Med. 2004;2(1):4-6.

 15. Creswell JW, Fetters MD, Ivankova NV. Designing a mixed methods 
study in primary care. Ann Fam Med. 2004;2(1):7-12.

 16. Solberg LI, Crain AL, Sperl-Hillen JM, Hroscikoski MC, Engebretson 
KI, O’Connor PJ. Care quality and implementation of the Chronic 
Care Model: a quantitative study. Ann Fam Med. 2006;4(4)310-316.

 17. Hroscikoski MC, Solberg LI, Sperl-Hillen JM, Harper P, Crabtree 
BF. The challenges of change: a qualitative study of Chronic Care 
Model implementation. Ann Fam Med. 2006;4(4)317-326.

 18. Solberg LI, Crain AL, Sperl-Hillen JM, Hroscikoski MC, Engebretson 
KI, O’Connor P J. Effect of improved primary care access on quality 
of depression care. Ann Fam Med. 2006;4(1):69-74.

 19. Solberg LI, Hroscikoski MC, Sperl-Hillen JM, O’Connor PJ, Crabtree 
BF. Key issues in transforming health care organizations for quality: 
the case of advanced access. Jt Comm J Qual Saf. 2004;30(1):15-24.

 20. Solberg LI, Maciosek MV, Sperl-Hillen JM, et al. Does improved 
access to care affect utilization and costs for patients with chronic 
conditions? Am J Manag Care. 2004;10(10):717-722.

 21. Solberg LI, Hroscikoski MC, Sperl-Hillen JM, Harper PH, Crabtree 
BF. Transforming medical care: Case study of an exemplar small 
medical group. Ann Fam Med. 2006;4(2):109-116.

 22. Solberg LI, Kottke TE, Brekke ML, Calomeni CA, Conn SA, Davidson 
G. Using continuous quality improvement to increase preventive 
services in clinical practice-- LI, Zander KM. The failure of a con-
trolled trial to improve depression care: a qualitative study. Jt Comm 
J Qual Improv. 2001;27(12):639-650.

 23. Solberg LI, Kottke TE, Brekke ML, et al. Failure of a continuous qual-
ity improvement intervention to increase the delivery of preventive 
services. A randomized trial. Eff Clin Pract. 2000;3(3):105-115.

 24. Fischer LR, Solberg LI, Kottke TE. Quality improvement in primary 
care clinics. Jt Comm J Qual Improv. 1998;24(7):361-370.

 25. Solberg LI, Kottke TE, Brekke ML, Magnan S. Improving prevention 
is diffi cult. Eff Clin Pract. 2000;3(3):153-155.

 26. Solberg LI, Reger LA, Pearson TL, et al. Using continuous qual-
ity improvement to improve diabetes care in populations: the 
IDEAL model. Improving care for Diabetics through Empower-
ment Active collaboration and Leadership. Jt Comm J Qual Improv. 
1997;23(11):581-592.

 27. O’Connor PJ, Desai J, Solberg LI, et al. Randomized trial of quality 
improvement intervention to improve diabetes care in primary care 
settings. Diabetes Care. 2005;28(8):1890-1897.

 28. Fischer LR, Solberg LI, Zander KM. The failure of a controlled trial 
to improve depression care: a qualitative study. Jt Comm J Qual 
Improv. 2001;27(12):639-650.

 29. Solberg LI, Fischer LR, Wei F, et al. A CQI intervention to 
change the care of depression: a controlled study. Eff Clin Pract. 
2001;4(6):239-249.

 30. Wagner EH. Quality improvement can’t be optional. Eff Clin Pract. 
2001;4(6):278-280.

 31. Deming WE. The New Economics. Cambridge: Massachusetts Insti-
tute of Technology; 1994.

 32. Juran JM. Juran on Leadership for Quality: An Executive Handbook. 
New York, NY: The Free Press (Macmillan); 1989.

 33. Beer M, Nohria N. Cracking the code of change. Harv Bus Rev. 
2000 2000;78(3):133-141.

 34. Senge PM. The Fifth Discipline: The Art & Practice of the Learning 
Organization. New York, NY: Currency Doubleday; 1990.

 35. Senge PM, Kleiner A, Roberts C, Ross R, Roth G, Smith B. The 
Dance of Change. New York, NY: Doubleday; 1999.

 36. Collins J. Good to Great. New York, NY: HarperCollins Publishers Inc; 
2001.

 37. Koeck C. Time for organisational development in healthcare organi-
sations. Improving quality for patients means changing the organi-
sation. BMJ. 1998;317(7168):1267-1268.

 38. Rhydderch M, Elwyn G, Marshall M, Grol R. Organisational change 
theory and the use of indicators in general practice. Qual Saf Health 
Care. 2004;13(3):213-217.

 39. Hellriegel D, Slocum JW, Woodman RW. Organizational Behavior. 6th 
ed. St. Paul, Minn: West Publishing; 1992.

 40. Garside P. Organisational context for quality: lessons from the fi elds 
of organisational development and change management. Qual 
Health Care. 1998;7 Suppl:S8-15.

 41. Crabtree BF, Miller WL, Stange KC. Understanding practice from 
the ground up. J Fam Pract. 2001;50(10):881-887.

 42. Plsek P. Redesigning health care with insights from the science of 
complex adaptive systems. In: Crossing the Quality Chasm: A New 
Health System for the 21st Century. Washington, DC: National Acad-
emy Press; 2001:309-322.

 43. Cohen D, McDaniel RR, Jr., Crabtree BF, et al. A practice change 
model for quality improvement in primary care practice. J Healthc 
Manag. 2004;49(3):155-168; discussion 169-170.

 44. Solberg LI, Brekke ML, Fazio CJ, et al. Lessons from experienced 
guideline implementers: attend to many factors and use multiple 
strategies. Jt Comm J Qual Improv. 2000;26(4):171-188.

 45. Bodenheimer T, Wagner EH, Grumbach K. Improving primary care 
for patients with chronic illness. JAMA. 2002;288(14):1775-1779.

 46. Wagner EH, Austin BT, Von Korff M. Organizing care for patients 
with chronic illness. Milbank Q. 1996;74(4):511-544.

 47. Bodenheimer T. Interventions to improve chronic illness care: evalu-
ating their effectiveness. Dis Manag. 2003;6(2):63-71.

 48. Feifer C, Ornstein SM, Nietert PJ, Jenkins RG. System supports for 
chronic illness care and their relationship to clinical outcomes. Top 
Health Inf Manage. 2001;22(2):65-72.

 49. Tsai AC, Morton SC, Mangione CM, Keeler EB. A meta-analysis of 
interventions to improve care for chronic illnesses. Am J Man Care. 
2005;11:478-488.

 50. Bodenheimer T, Wang MC, Rundall TG, et al. What are the facilita-
tors and barriers in physician organizations’ use of care manage-
ment processes? Jt Comm J Qual Saf. 2004;30(9):505-514.

 51. McMenamin SB, Schmittdiel J, Halpin HA, Gillies R, Rundall TG, 
Shortell SM. Health promotion in physician organizations: results 
from a national study. Am J Prev Med. 2004;26(4):259-264.



ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 5, NO. 3 ✦ MAY/JUNE 2007

257

REFLECTION

Disease Management: Panacea, Another 

False Hope, or Something in Between?

ABSTRACT
Disease management is being promulgated by many policy makers, legislators, 
and a burgeoning new disease management industry as the next major hope, 
together with information technology and consumer-directed health care, to 
bring cost containment to runaway costs of health care. Many expect quality 
improvement as well. The concept is being aggressively marketed to employers, 
health plans, and government in the wake of managed care’s failure to contain 
costs. There is widespread confusion, however, about what disease manage-
ment is and what impact it will have on patients, physicians, and the health care 
system itself. In this article I give a current snapshot of disease management by 
briefl y addressing (1) its rationale and growth, (2) its track record concerning 
costs and quality of care, and (3) its impacts on primary care.

Ann Fam Med 2007;5:257-260. DOI: 10.1370/afm.649.

RATIONALE AND GROWTH OF DISEASE MANAGEMENT

I
t is currently estimated that about 125 million Americans have 1 or 

more chronic diseases, one half of whom have 2 or more chronic ill-

nesses. Although chronic conditions cut across all age-groups, they are 

most common among the elderly.1 The care of chronic illness accounts for 

almost 75% of total health care expenditures each year.2 Just 5 chronic 

diseases—hypertension, heart disease, diabetes, asthma, and mood dis-

orders—account for almost one half of US health care spending.3 As our 

population ages and the prevalence and costs of chronic disease increase, 

it is becoming increasingly clear that our current health care system, ori-

ented as it is to acute care, is ill-suited to the optimal care of chronic con-

ditions, where care instead of cure is the major goal. 

The management of disease has long been a central goal of medicine. 

The term disease management, however, is a new buzzword, confusing to 

many, that has arisen in response to the economic and societal burden 

incurred by the care of chronic illness and the need to improve the quality 

of care for the growing populations of patients who have chronic disease.4 

An additional driver of disease management, especially during the last 15 

years, has been aggressive marketing by a growing commercial disease 

management industry seeking profi ts in a new market. The pharmaceutical 

industry, especially pharmacy benefi t management companies (PBMs), has 

spearheaded this development since the early 1990s.

There are two basic types of disease management programs—those 

based on primary care and integrated within a managed care organization 

(eg, Group Health Cooperative and Kaiser Permanente), and commercial 

vendors to which employers and health plans may outsource their disease 

management functions. The former has been well accepted within the 

medical community as an important advance in the care of chronic disease. 

Group Health Cooperative and Kaiser Permanente have pioneered new 
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approaches to chronic disease management based upon 

a new paradigm, the Chronic Care Model.5 For exam-

ple, primary care teams are provided support in the 

form of electronic diabetes registries, evidence-based 

guidelines, patient self-management support, and decen-

tralized on-site consultation with a diabetes expert team 

(a physician and a nurse specialist).6 

Commercial disease management programs are 

quite different. As carved-out programs, they are not 

integrated with primary care, are for-profi t ventures, 

and are marketed to employers and health plans pri-

marily as a cost-containment strategy. With sophis-

ticated information systems, disease management 

companies focus on patient education and more-effec-

tive patient self-management, especially by use of tele-

phone calls, mailings, and the Internet.7 Commercial 

disease management programs often provide minimal 

communication with primary care physicians, and 

reception of these programs by physicians is frequently 

antagonistic. Physicians may at times receive telephone 

calls from several nurses in distant call centers about 

the same patient with multiple chronic conditions. 

Early commercial disease management programs 

were designed to identify high-risk patients with a 

single disease and then to sell a program of patient 

education and self-management to employers and man-

aged care organizations. Although these programs were 

marketed as strategies to contain costs and improve the 

quality of care of patients with chronic diseases (such 

as diabetes or asthma), pharmaceutical manufacturers 

could expect to gain increased profi ts in several ways. 

Disease management programs could support their own 

product lines, increased sales could be leveraged by 

pharmacy benefi t management companies contracting 

with employers and managed care organizations, and 

patients not yet taking medications could be identifi ed.8 

Whereas early disease management programs were 

directed mainly at enlarging target populations for drug 

therapy and increasing patient compliance with drug reg-

imens, second-generation disease management programs 

have evolved in recent years toward a broader, popula-

tion-based approach. A large commercial disease manage-

ment industry has emerged that utilizes claims data to 

identify patients with selected chronic diseases. Commer-

cial disease management vendors increasingly sell their 

programs for multiple diseases. Although participation in 

a disease management program has remained voluntary 

for patients, the trend in the disease management indus-

try is to include all patients with selected chronic diseases 

unless they opt out of the program.9 

Although some health plans develop their own 

disease management programs, many contract with 

private vendors to provide this function. A health plan 

or employer contracting for a disease management 

program will pay a per-member-per-month fee for a 

package of services, such as patient and clinician edu-

cation, patient self-management, reminders, and alerts. 

The vendor agrees to specifi c performance guarantees, 

such as a certain percentage of cost savings and per-

haps some health outcome measures. Fees may be at 

risk if performance goals are not met, but vendors are 

not obligated to pick up any added treatment costs and 

avoid clinical risk or responsibility for patient care.9 

Two thirds of employers with 200 or more employ-

ees in 2005 had a disease management program in their 

job-based insurance plans; more than one half of all 

workers with employment-based insurance had a disease 

management program. The most common disease man-

agement program is for diabetes, closely followed by 

asthma, hypertension, and high-cholesterol programs.10 

On the public sector side, more than 20 states are con-

tracting for one or another kind of disease management 

programs for their Medicaid enrollees,11 and Medicare 

has already signed up 100,000 benefi ciaries for disease 

management programs through 8 companies.12

DOES DISEASE MANAGEMENT CUT COSTS 
AND IMPROVE QUALITY OF CARE?
Evaluations of disease management programs are meth-

odologically challenging, and most studies are limited 

by not having a control group or data on longer-term 

outcomes. The evidence to date is stronger for quality 

improvement in such programs than for cost savings, 

and many studies do not factor in the full costs of the 

disease management interventions themselves. To date, 

there are no studies that directly compare the outcomes 

of disease management programs integrated in primary 

care settings with outcomes of commercial programs.13

Some institutions that have introduced disease 

management programs based on a Chronic Care 

Model have achieved improved quality of care as a 

result, sometimes with modest short-term cost sav-

ings. One example is at Group Health Cooperative 

in Seattle, which adopted the Chronic Care Model in 

1995. During the next 2 years overall costs went down 

by 11% for 15,000 diabetic patients (except for phar-

macy costs, which went up by 16%), and both specialty 

visits and hospital admissions were reduced by 25%14; 

at the same time, quality improved as measured by sus-

tained reductions of glycosylated hemoglobin (HbA1c) 

levels.15 Another example is a Kaiser Permanente pro-

gram in Northern California, where substantial quality 

improvement, but no cost savings, was achieved in a 

multidisciplinary disease management program for 

coronary artery disease, heart failure, diabetes, and 

asthma during a 6-year period from 1996 to 2002.16 In 

a later summary of 39 studies of outcomes from use of 
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the Chronic Care Model, positive patient outcomes 

and/or care processes were found in 32 studies, with 

outcomes depending on how many of the 4 Chronic 

Care Model components were used (self-management, 

decision support, delivery system design, and clinical 

information system).17

Results are more ambiguous when one looks at the 

overall track record of all disease management pro-

grams, including those of the growing number of com-

mercial vendors largely disconnected from primary care. 

There are 3 recently published meta-analyses to draw 

upon. Tsai and colleagues18 examined 112 studies involv-

ing disease management programs based on the Chronic 

Care Model for asthma, congestive heart failure, diabe-

tes, and depression. They found benefi cial results across 

all these conditions, but noted mixed effects on quality 

of life (no benefi t for asthma and diabetes), as well as 

publication bias for congestive heart failure and some 

asthma studies. Krause19 evaluated 67 studies involving 

more than 32,000 patients with diabetes, concluding 

that disease management programs are more effective 

when provided to severely ill enrollees and that even 

though a small to moderate positive impact was found, 

further study of comorbidity and costs incurred by 

enrollees is needed. A third meta-analysis was recently 

reported by Neumeyer-Gromen and colleagues for 

disease management programs for depression.20 On the 

basis of 10 randomized controlled trials in the United 

States, they found signifi cant improvements in quality of 

care at acceptable costs ranging from $9,051 to $49,500 

per quality-adjusted life-year.

There are many smaller studies, especially those 

reporting experience by commercial disease manage-

ment vendors, that show lower costs by such measures 

as hospitalizations and emergency department visits. 

One recent example is a 1-year report of telephonic 

nursing disease management for elderly patients with 

congestive heart failure, which resulted in a 10% cost 

saving after accounting for intervention costs.21

Several other recent outcome assessments cast doubt 

on disease management as a cost-containment strategy.

• A 2006 analysis of the number needed to 

decrease costs calculated that disease management 

programs will need to decrease hospital admissions by 

10% to 30% to cover program fees alone.22

• The Congressional Budget Offi ce stated in 2004 

that “there is insuffi cient evidence to conclude that 

disease management programs can generally reduce 

overall health spending.…”23

• A 2005 report by David Eddy and colleagues on 

the long-term effect of disease management on cost 

savings in diabetes concluded, “Even for the most 

optimistic picture—a 30-year horizon and assuming 

no turnover (patients stay with the same plan for 30 

years)—the net effect on diabetes-related costs would 

be an increase of about 25%.”24(p261)“ 

DISEASE MANAGEMENT 
AND PRIMARY CARE
The expanding disease management industry has 

emerged as a result of defi cits in the quality of chronic 

disease care in many primary care settings across 

the country. Many factors account for this problem, 

including inadequate design of offi ce practice for team 

management of chronic illness, underreimbursement of 

chronic disease care, lack of time, and lack of enabling 

information technology.25

Disease management programs based on the 

Chronic Care Model and integrated with primary care 

have shown promising results, likely to be lasting, for 

quality improvement.

Group Health Cooperative has taken its expertise 

and lessons on the road in an effort to train primary 

care teams in other parts of the country. With funding 

from a federal grant, disease management experts from 

Group Health have worked with more than 1,100 teams 

in more than 500 community clinics across the country 

to implement the Planned Care Model for manage-

ment of diabetes, cardiovascular disease, depression, 

asthma, and obesity. After 13 months of training and 

collaboration, 82% of the pilot sites reported decreases 

in patients’ average HbA1c levels in diabetes from 8.4% 

to 7.6%, and combined cardiac risk reduction scores 

showed an absolute risk reduction of 2.4%.14 

These excellent results require commitment, exper-

tise, and adequate funding, together with an infrastruc-

ture that includes electronic medical records, disease 

registries, decision-support systems, patient reminders, 

and self-management materials. Those needs are not 

available in most primary care practices across the 

country, which are already grossly underreimbursed by 

private and public payers for the challenge of improv-

ing coordination and quality of chronic disease care. 

Optimal management of chronic conditions is com-

plex, particularly for patients with multiple chronic 

diseases. It is best done by well-trained primary care 

physicians working closely with other health profes-

sionals on a team basis. Management decisions are often 

diffi cult and must be individualized to each patient and 

family in a continuity of care relationship. How would 

it be possible, for example, for a nurse working with a 

commercial disease management vendor from a distant 

call center, without a relationship with the patient and 

primary care physician, to decide how to proceed in cal-

ibrating dosages of β-blockers, angiotensin-converting 

enzyme inhibitors, antidiabetes drugs, and antidepres-

sants in a frail elderly patient on Medicare? 
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More often than not, disease management today is 

being bought and sold between health plans, employ-

ers, and commercial vendors, without any real connec-

tion to the primary care system. Table 1 displays some 

major differences between not-for-profi t institutional 

disease management programs and their commercial 

nonintegrated counterparts. 

Disease management on a Chronic Care Model 

based in primary care is an important advance in the 

care of a growing part of the population. With training, 

reengineering of practice functions, and adequate fund-

ing, the elements of this model can be adapted to many 

primary care settings, as Group Health Cooperative has 

already shown in many community health centers across 

the country. With a strong link to primary care, qual-

ity of care can be improved, but cost savings cannot be 

assumed. Costs may actually increase as better quality 

of care is provided to patients previously undertreated 

for chronic conditions. There is no solid evidence yet 

that commercial for-profi t disease management vendors 

will save money and improve care of chronic illness 

on a long-term basis. It is much more likely that the 

current enthusiasm among employers and insurers for 

outsourced disease management programs will end up as 

just one more policy failure, undermining primary care 

and delaying increasingly urgent health care reform.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/content/full/5/3/257. 

Key words: Disease management; managed care programs; compre-
hensive health care; delivery of health care; primary health care
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Table 1. Basic Types of Disease 
Management Programs

Characteristic Integrated Nonintegrated

Ownership Not-for-profi t managed 
care organizations

For-profi t commer-
cial vendors

Locus Institutional-based Outsourced

Linkage to primary 
care physicians

Strong Weak to none

Patient 
participation

System-based for all Optional

Program horizon Long-term Short-term

Motivation Quality-oriented Profi t-oriented
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The Impotence of Being Important – 

Refl ections on Leadership

ABSTRACT
An observed doctor-patient encounter, in which impotence and importance were 
confused, led me to a refl ection on leadership. A sense of importance can be 
destructive in leadership, leading to failure to perform, or impotence. Under-
standing the dangers of self-importance, I am challenged to ensure that I regu-
larly refl ect on my leadership style.

Ann Fam Med 2007;5:261-262. DOI: 10.1370/afm.664.

W
hat is wrong with this gentleman?” asked the recently arrived 

British doctor of the nurse-interpreter in the outpatients 

department of Manguzi Hospital, a community hospital in a 

remote district in South Africa. After a brief exchange in Zulu with the 

elderly male patient, the nurse replied, “He says he is important.” A long 

pause followed as the concerned doctor tried to work out an approach to 

this novel problem. “How long has he been important?” seemed a good 

standard follow-on. “A few months now, doctor.” Not sure where to go 

from there, he decided to get to the heart of the matter: “Why is it a 

problem for him to be important?” A longer discussion in Zulu followed, 

during which the nurse showed some signs of discomfort, before she sum-

marized somewhat succinctly, “He cannot satisfy his wives.” My colleague 

was musing about how one’s importance might prevent one from satisfying 

one’s wives (a fruitful exercise) when the truth dawned on him. “You mean 

this gentleman is IMPOTENT!” 

I have often thought about this brief patient encounter on which I 

eavesdropped many years ago. I have come to understand that importance, 

or the feeling of importance, can often be a cause of impotence. Physically 

the phenomena may be very different, but at another level they are very 

close. When I believe that everything depends on me, or that I am the 

only person who can do the job, or that I am the best at doing something, 

I become impotent in my leadership and in my practice.

As I have refl ected on this patient-doctor-nurse interaction, I have 

identifi ed a number of ways in which self-importance can be destructive to 

leadership. These refl ections arise from my experience as medical super-

intendent of Manguzi, a remote rural hospital in northern KwaZuluNatal, 

South Africa. The hospital served a population of approximately 100,000 

people, with 280 beds, 9 permanent clinics, 3 mobile clinics, and a total 

staff of more than 500, including from 6 to 12 doctors depending on staff-

ing levels. Since leaving Manguzi in 1999, I have had the chance to further 

refl ect on my interactions while working alongside nurse-practitioners in 

primary care clinics in the North West province and subsequently leading 

an academic rural health unit within the Faculty of Health Sciences, Uni-

versity of the Witwatersrand, Johannesburg. My refl ections are informed 

by my ongoing experience as a clinician, teacher, researcher, and manager. 
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Thus I offer the following lessons, recognizing that 

I am constantly relearning them myself. 

1. If I feel very important, I start to do everything 

myself instead of delegating responsibilities. I fear pass-

ing tasks on to others because they will not do it the 

way I would or as well as I would (so I believe), but I 

become unable to do everything myself. I become an 

obstacle for myself and for others because I am doing 

too much. Delegation is an important aspect of leader-

ship and, distinct from off-loading work, requires that 

I have a balanced view of myself. I sometimes believed 

that “my” hospital would collapse without me, yet it has 

continued to function well since my departure.

2. If I feel very important, I isolate myself from the 

teams to which I belong. This isolation deprives my 

colleagues of the chance to work with me to achieve a 

goal, and it deprives me of positive support. To gain a 

team’s commitment to something they have not been 

involved in developing is much more diffi cult. At the 

hospital I worked with a number of teams: a manage-

ment team, a health care team, a medical team, a com-

munity team, etc. In each sphere, I needed the support 

of other team members to achieve any vision that I 

may have had, ensuring the vision was a shared one. As 

doctors, especially rural doctors, we tend to be very 

independent-minded people who do not easily defer to 

our professional colleagues. Our patients and our prac-

tices often suffer because of that trait.

3. If I feel very important, I become less critical 

of myself and less able to evaluate myself. I no longer 

face and learn from my mistakes. The chances are that 

my mistakes will thus be repeated. An infl ated opinion 

of ourselves makes it diffi cult for us to view ourselves 

honestly: the mirror becomes the instrument of deceit, 

as in the old fairy tale, always proclaiming us the fair-

est of them all. I had to make the same labor ward 

mistake twice to come to this realization! An honest 

review of poor performance as part of self-refl ection is 

the fi rst step to personal growth. 

4. If I feel very important, I am not open to learn-

ing from others. I take on knowledge, perhaps, but the 

most profound learning comes through the questioning 

that follows the identifi cation of our own needs. It is 

diffi cult to be aware of needs if we are enamored with 

our own importance. Others do not feel able to refl ect 

the truth back to us because we will not hear or we 

react defensively. We also do not create the avenues 

for feedback from patients and staff because we cannot 

believe we would learn anything (or are secretly afraid 

of what we might learn.) This may be something of 

what is meant by the Biblical teaching, “Blessed are the 

poor in spirit.” 

5. If I feel very important, my sense of invulnerabil-

ity makes me vulnerable. We know that pride comes 

before the fall. I perforated the uterus of a patient 

with an incomplete abortion soon after assuring a new 

doctor that, in my experience of more than a hundred 

of these procedures, an evacuation and curettage is 

extremely easy to perform. I was challenged about my 

leadership style by a colleague to whom I had boasted 

of my open and participatory leadership. If we are 

blind to our areas of weakness, we cannot prepare our-

selves for the problems that they will cause.

Thus, I believe we become impotent in our leadership 

if we are too fi lled with our own sense of importance.

As a doctor, as a manager, as a teacher, I receive much 

external input persuading me that I am indeed important. 

To guard against this sense of self-importance, I fi nd that 

I need to create time and space for personal refl ection on 

who I am (not what I am) and to establish relationships 

with people who will keep me honest.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/current/full/5/3/261.

Key words: Leadership; power, professional; importance; relationships; 
delegation, professional 
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Toward an Ecosystemic Approach to Chronic 

Care Design and Practice in Primary Care

ABSTRACT 
Despite the increasing prevalence of chronic conditions and multimorbidities, the 
essential attributes of the structure and delivery of primary care continue to be 
defi ned in terms of disease-specifi c approaches and acute conditions. Effective 
improvements will require alternative ways of thinking about chronic care design 
and practice. This essay argues for an ecosystemic understanding of chronic care 
founded on a communal and a dynamic view of the response of the patient, 
family, and health professionals to chronic illness. The communal view highlights 
the cocreative nature of the response to illness and the need to integrate the 
skills and resources of all the participants; what and how the participants learn in 
the course of the illness become central to chronic care. The dynamic view draws 
attention to the unfolding of illness management activities over time and to the 
need to engage the illness at specifi c time points or recurring time intervals that 
have the potential for important change in the experience of the participants. 
Chronic care would then include design for community, with an emphasis on the 
patient and family as necessary participants in the health care team. It would 
also include design for emergent learning and practice whereby health profes-
sionals go beyond standardization of care processes to develop new ways to 
harness the participants’ imagination and learn from the changing experience 
of illness. Health professionals would also learn to cultivate trust, communal 
engagement, and openness to experimentation that facilitate collective learning, 
and help sharpen the participants’ responsiveness to the emergent.

Ann Fam Med 2007;5:263-269. DOI: 10.1370/afm.680.

INTRODUCTION

T
he increasing prevalence of chronic conditions and multimorbidi-

ties has stimulated numerous efforts to improve chronic care.1-5 The 

essential attributes of the structure and delivery of primary care 

continue to be defi ned in terms of acute conditions and disease-specifi c 

approaches, however.6 Encounters for chronic care are still treated as if 

they were unique events rather than a continual process of care.4,7

The aim of this essay is to suggest an alternative way of thinking about 

the structure and delivery of chronic care. Its central claim can be summa-

rized as follows: chronic care is what the patient, family members, and health 

professionals do to achieve specifi c health outcomes within the evolving 

opportunities and constraints of chronic illness. Chronic care in this view 

is an ecosystemic response to illness: a collective and more or less adaptive 

response of the patient, family, and health professionals to the changing 

biological and psychosocial manifestations of the illness. In the following 

sections, I unpack this claim by fi rst reviewing the main features of chronic 

care activities. Next, I propose 2 perspectives that can help integrate these 

features into chronic care design and practice. Finally, I discuss implications 

for chronic care design and present recommendations for clinical practice. 
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THE NATURE OF CHRONIC CARE ACTIVITIES
Chronic care activities have 2 main characteristics. First, 

they entail a conceptual shift from disease management 

to illness management. Disease management refers to 

clinicians’ understandings of the biomedical model of 

disease progression.8 In contrast, illness management 

refers to how patients, families, and other members of 

the social community perceive, explain, and cope with 

the illness.9,10 The confl uence of these 2 perspectives 

encompasses the lived experience of illness, its associ-

ated cultural and social categories (spiritual, ethnic, folk, 

and family beliefs), and their interactions with the psy-

chobiological processes of chronic pathology.10 Shared 

understandings among health professionals, patients, 

and families about the meaning of illness, suffering, 

recovery, and death become central to chronic care.11 

Second, unlike acute illnesses, chronic illnesses bring 

a dynamic complexity inherent in their lengthy and 

multifactorial nature. Caused by irreversible pathologic 

alterations, chronic illnesses often leave residual disabil-

ity and require intermittent periods of care and complex 

treatment.12-16 Changing patterns of illness are created 

from the interaction of the disease, its consequences, and 

the social context—all dynamic in nature, and requiring 

continual monitoring and complex management. 

Together, these characteristics help specify 2 fea-

tures of chronic care activities: (1) they occur at the 

confl uence of processes that are rooted in the biologi-

cal, psychosocial, and cultural realms of human expe-

rience; as such, they raise issues of shared meanings 

and mutual dependencies among the participants; and 

(2) they weave together the developmental threads 

of chronic illness, of patient and family, and of the 

health care team.17 Chronic care appears as a collective 

enterprise, mobile, changing, and riddled with renewed 

instabilities that refl ect variable qualitative and quanti-

tative differences in how diseases are manifested over 

time and in how patients, family members, and health 

professionals respond to them. How then can we inte-

grate these features into our conception of chronic 

care design and practice?

INTEGRATING CHRONIC CARE DESIGN 
AND PRACTICE
Two perspectives are necessary.  Both draw on approaches 

in human ecology.18 The fi rst, a communal view, recog-

nizes the interdependent nature of illness management 

activities. The second, a dynamic view, recognizes the 

mobile and shifting qualities of illness experiences. 

The Communal View of Chronic Care
In an ecosystemic approach, chronic care is a commu-

nal engagement of its participants in a set of recurring 

activities that are part of the same human enterprise: 

preserving life, establishing viable relationships with 

the environment, surviving together.18 Chronic care in 

this view is a communal adaptive system, an association 

of specifi c individuals who through an organization of 

their resources, differentiated activities, and skills, act 

as a unit to preserve, improve, and expand life to the 

maximum attainable under the prevailing opportunities 

and constraints of their environments (physical, bio-

logical, homes, workplaces, hospitals, clinics).18-21

In this ecosystem, several linkages are created 

among the participants’ activities and between specifi c 

niches they occupy.18 As Figure 1 indicates, encounters 

between the patient, family members, and health pro-

fessionals bring together multiple cognitive and emo-

tional representations of the illness, multiple behavioral 

modalities, and multiple skills that underlie behavior 

performance.22,23 Health professionals provide knowl-

edge and expertise in health care. Patients provide self-

care skills and the physiologic energy to accomplish 

self-care activities.8,24 Family members also invest time, 

energy, emotions, money, and other resources into 

coping with the illness.25,26 Chronic care appears as a 

more or less effective arrangement of mutual depen-

dencies and collaborative efforts, a network of com-

munication and relationship ties among patients, family 

members, and health professionals, designed to achieve 

common health goals.18,21,27

An important corollary of the communal view is 

that the encounters of the patient, family, and health 

professionals are also those of a learning commu-

nity—a group of individuals who through language 

and conversations negotiate meanings and learn about 

the illness, about each other, and about themselves.28,29 

Indeed, the participants in chronic care activities are 

purposeful human beings whose behavior is shaped by 

the ideas, meanings, and interpretations that they have 

of themselves and their environments.30,31 Because 

chronic illness changes how patients and families 

perceive themselves and what they can do, they also 

develop new meanings and new ways of responding 

to their environments, including their encounters with 

health professionals.28,32 In turn, health professionals 

learn from the patient and family, and from the col-

lective work and knowledge that are triggered and 

nurtured by the clinical encounters. Insights from 

complexity theory reinforce this view as they indicate 

that learning can emerge from the interactions and 

enacted differences among adaptive agents.33-37 In 

their conversations, for example, health professionals, 

patients, and family members may have differences in 

opinion, beliefs, behaviors, knowledge, and ways of 

thinking. As a result of these differences, learning—in 

the form of shifts of understanding and novel patterns 
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of thoughts, emotions, and behaviors (eg, confl icts, 

rules, prescribing behaviors)—can emerge and spread 

through subsequent conversations and interactions 

among the participants.33,37

A communal view therefore highlights the need to 

integrate the identities, skills, and resources of all the 

participants.28,29 It also underlines the cocreative nature 

of the response to chronic illness.18,34-37 What and 

how the participants learn in the course of the illness 

become central to chronic care.28,29,36 

The Dynamic View of Chronic Care
In the dynamic view, we recognize the episodic and 

changing nature of the interdependencies among the 

participants. Chronic care requires ongoing adjust-

ments marked by some phases when the patient is self-

reliant and other phases when he or she is dependent 

on health professionals.38 These phases refl ect the 

mobile nature of the locus of control over change.39 

Managing this shifting reality requires fl exible designs 

that can match the variable patterns of illness and their 

associated demands and resources. 

In the dynamic view, we also recognize the pat-

terned infl uence of time on chronic care activities. Time 

in chronic care shifts away from single events to recur-

ring episodes, and from a linear view of past, present, 

and future to a variable integration of specifi c recurring 

activities and durations at the level of the patient, fam-

ily, and health professionals. In other words, chronic 

care time has rhythm, and temporal rhythms must be 

included in the context of illness management. For 

health professionals, many standing patterns of behav-

ior—blood sampling, radiographic screening, physi-

cian-patient meeting—have more or less predictable 

delays and occur only at certain times of the day, week, 

or month.26,40,41 For the patient and family, chronic care 

activities are also intermittent—their temporal spacing 

being regulated by the recurring needs for food, rest, 

and other daily needs—and only a subset of these activ-

ities involves the interaction of the patient with health 

professionals.18,32,42 Considering time also introduces a 

historical dimension through which these activities are 

understood in terms of the patient’s and family’s unique 

history with illness, developmental issues, expectations, 

resources, and vulnerabilities at different life stages.32

A dynamic view of chronic care therefore draws 

attention to the unfolding of illness management activ-

ities over time and to the need to engage the illness at 

specifi c time points or recurring time intervals along 

its lines of deployment—specifi c time phases that have 

the potential for important qualitative or quantitative 

change in the experience of the participants.17,32

Figure 1. Interactions of the patient, family members, and health professionals: 
the encounter of multiple competencies. 
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Characteristics of the Ecosystemic Approach
In summary, an ecosystemic approach to chronic care 

highlights 3 units of analysis: the group of participants 

in care activities, their environments (biological, psy-

chosocial, health care organization, family unit), and 

their adaptive response to chronic illness. What takes 

primacy in this triad is the adaptive component: the 

evolving arrangements of mutual dependencies and 

linkages among the participants and their environ-

ments. Effective arrangements of these linkages allow 

the participants to act as a unit, with shared goals, 

shared meaning and learning, mutual awareness and 

understanding of the contributions of each participant 

(representations, emotions, skills, behaviors), and well-

timed communications. Three characteristics of this 

adaptive ecosystem are essential to chronic care design 

and practice: it is spread across and beyond the health 

care organization to include the patient and family as 

necessary participants; it has rhythm; and it is fl uid—

its specifi c structure and function emerging from the 

demands of the illness, the available resources to meet 

them, and the evolving encounters of the participants.

IMPLICATIONS FOR CHRONIC CARE DESIGN
Based on the preceding discussion, chronic care design 

must support community development, emergent 

learning, and the coordination of efforts within identi-

fi able constraints, resources, and rhythms.

Designing for Community
There is much to know about the requirements of a 

design that recognizes the patient and family as neces-

sary participants in the care team.26 The challenges 

of designing for community go beyond giving the 

patient and family a voice in decisions.26,43-45 They are 

those of negotiating meanings not just in confl icting 

multicultural encounters, but also in the clashing of 

the narrative logic of the experience of illness and the 

deductive logic of medicine.11,28,46,47 They are also those 

of dispersed communities (eg, health care organization, 

family unit), time, and fl uctuating demands of the illness 

with varying dependence on health professionals.38,39 

The challenges also reside in how to organize the rela-

tionships among the participants: how to recognize, 

coordinate, value, and leverage their engagement to the 

health care organization.48 An example of a useful area 

of investigation is the architectural and technological 

design of the spaces wherein the encounters among 

patient, family, and health professionals occur.28,48,49

Designing for Emergent Learning and Practice
Chronic care activities evolve over time with poten-

tially changing goals.26,42 Central to this adaptive sys-

tem is the ability to detect changes through continual 

monitoring, and to use those changes as feedback 

that activates relevant strategies—changing roles for 

the patient, family members, or health professionals, 

developing or introducing new skills into the group.26 

Learning in chronic care is then better conceived in 

terms of the emergent events and collaborative tasks 

that structure chronic care.4

The emergent nature of chronic care activities 

challenges the planned didactic strategies that follow 

evidence-based guidelines. Designing for emergent 

learning and practice is more about the defi nition of 

goals, constraints, and coordination of resources than 

the detailed formulation of fi xed competences and 

places for learning or practice. Examples of constraints/

resources include patients’ access to resources that sup-

port self-management or the physiologic factors that 

impinge on their energy to manage the illness. Other 

examples include the available technology, the relevant 

mix of professionals, the locations for collaborative prac-

tice (health care organization, family unit, or both), and 

the schedules, roles, potential partners, and fi nancial 

arrangements within the practice and the family unit.39 

Designing for emergent learning and practice 

would then leave ample space for imagination, impro-

visation, and creative adjustment to the more or less 

predictable experiences of illness. To be anchored in 

the communal engagement of practice, imagination 

and improvisation would rely not only on dry runs 

and simulations, periodic review sessions, and keeping 

up with new technologies and research literature, but 

also on the development of an organizational culture 

that favors a sense of community, trust, and openness 

to experimentation and discovery.17,28,32,50,51 Ongo-

ing experiences with process change methods such as 

the Plan, Do, Study, Act (PDSA) cycles suggest that 

the “try it and see” attitude, combined with group 

processes and leverage on the health care organiza-

tion through its senior leaders, is an essential element 

of successful collaboratives.52 Models of communities 

of practice are also promising for the chronic care 

context for their potential to integrate learning and 

practice.48,53 Communities of practice can provide an 

effective social context for refl ection on collective 

experience during and outside of the clinical encoun-

ters, and can help develop and refi ne the knowledge 

used in practice iteratively.28,50,54 

RECOMMENDATIONS FOR 
CLINICAL PRACTICE 
The following recommendations can serve as a guide 

for designing for community and emergent learning 

and practice.
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1. Develop your “village square” by assembling 

team members around clinical tasks and social situa-

tions. Create lively gathering places where the partici-

pants can get to know each other and develop a sense 

of belonging to a larger community. The village square 

can take different forms—Web-based forums, lively 

water cooler areas, workshops, and group meetings 

for patients to discuss their self-management strate-

gies. The goal here is to deepen the connections with 

patients, their families, and team members as a group 

of people who have agency, a specifi c history with ill-

ness, and who live a particular life.39,55

2. Elicit and foster participation. Make trust and com-

passion strategic requirements of chronic care, encourage 

self-reporting of mistakes, and target your interventions 

to relationships, not solely to individual patients or team 

members. For example, for diabetic patients to change 

their diet, their connection to their family members 

in relation to food selection, preparation, and eating 

schedule may also need to change; for team members to 

improve their collective performance, they must under-

stand how they depend on each other.48,56,57

3. Make the patient’s and family members’ per-

ceptions and emotions an essential thrust of clinical 

efforts.58 Sincere emotional connections are the basis 

for trust, empathy, and insightful compassion that can 

help anticipate the confusion and the potential for 

learning that patients and families bring to the clinical 

encounters at different stages of the illness.56 What 

questions will they be asking? What skills will they 

require? How much do we need to know about them, 

and how much do they need to know about the profes-

sional team? How will their thinking or emotions mesh 

or clash with professionals’ thinking and emotions? 

4. Ask not only what you can do for your patients, 

but also what the patients and families can do for 

themselves and for your clinical practice. Make cocre-

ation of care plans a strategic requirement of chronic 

care; patients and families are primary care’s best learn-

ing asset as they trigger specifi c domains of knowledge 

that become focal points for connecting and organiz-

ing the resources of all involved.28 

5. Link the business value (caring for patients) to 

the knowledge value48 and knit a varied quilt . Identify 

key activities depending on the illness, analyze them 

in terms of critical knowledge domains, and identify 

who among the participants needs this knowledge.48 

Connect people with different expertise, and leverage 

the accumulation of experience by making visible both 

their explicit and tacit knowledge: organize their work 

around common tasks, record their conversations, col-

lect and communicate their failure and success stories.37

6. Learn more about narrative medicine. Know how 

to listen to stories and how to tell them.37,46

7. Anticipate accumulation and decline on different 

accounts. Schedule visits around specifi c phases of the 

illness timeline to assess skills, self-regulation, coping 

behaviors, and resources; schedule assessments for all 

the participants, not just for the patient and family.17,36 

8. Think in terms of incremental change. Think 

of small experiments to test and implement change 

and learn from variation.59 Plan also for repeated 

measures of implementation and outcome; data accu-

mulated over time can reveal the appropriate timing of 

interventions.50,60

9. Problem-solve, yet be fl exible and goal ori-

ented.21 Who is responsible for change? Is the relevant 

information at the level of the patient, family, health 

professionals, or the larger social community?39 Com-

prehensive chronic care goals are then defi ned as tar-

get values at different levels of the ecosystem of illness 

management including the biological, psychological, 

familial, and social realms.42,61,62

10. Make a habit of refl ection time. Refl ection 

can be organized around broad phases of the illness 

timeline, such as a 4-stages axis including prediag-

nosis, diagnosis/treatment, recovery/disability, and 

death.32 Each of the phases represents a turning point 

to important change in the illness, its demands, and 

the resources to meet them. Refl ection can also be 

done before, during, and after the visit, and can, for 

example, facilitate the production of visit summaries 

for patients.63

11. Keep a record of your learning process.53

12. Think longitudinally, but remember the circular 

nature of time. Temporal rhythms provide the beat that 

infl uences the pace of what patients do to manage their 

illness, with whom, when, and where they are able to 

do it. Create an effective rhythm by adjusting the fre-

quencies of communications among the participants to 

facilitate collaborative practices, coordinated engage-

ments in care activities, and the development of a sense 

of community.39,48

13. Challenge assumptions once in a while. Keep 

asking, why do we do this in this way?64

CONCLUSION
Design for acute care, with its standardization of pro-

cess, may be likened to that of an ice cube formed in 

the mold of a cubic slot where water is frozen into a 

pregiven form. In contrast, design for chronic care is 

better compared with that of a snowfl ake that forms 

itself in a streaming space by tapping into the useful 

fl ows of gravity, wind, humidity, dusts, and chemical 

gradients. As much as each snowfl ake differs from any 

other, each patient lives a unique illness experience 

that generates a unique set of interactions with health 
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professionals. For patients, the streaming space that 

shapes chronic care includes not only their peculiar 

list of physiologic constraints tied to specifi c diseases 

and comorbidities, but also their need for food and 

rest, individual preferences, available resources, and 

uncertain everyday decisions.8 For health professionals, 

chronic care is shaped not only by their expertise, but 

also by their intuition and creativity to expand their 

competence by integrating the patient’s comorbidities, 

family and work problems, confl icting schedules, eco-

nomic resources, and constraints.65 

The shifts required to implement this understand-

ing represent a cultural change. From an ethos of 

standardization and prefabricated structures, the move 

is to a streaming and tracking ethos in which health 

professionals develop new ways to recognize, value, 

and manage the communal response to illness; new 

ways to document and learn from the changing nature 

of illness experiences; and new ways to cultivate open-

ness, trust, and communal engagement that facilitate 

collective learning and help sharpen the participants’ 

responsiveness to the emergent—all essential skills for 

those who want to foster and enjoy their relationship 

with each patient.28,48,50,65

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/content/full/5/3/263. 

Key words: Chronic illness; health professionals; ecosystem; family; 
learning community; complexity; health care delivery/health services 
research; psychosocial factors; systems theory; models, theoretical

Submitted February 22, 2006; submitted, revised, October 17, 2006; 
accepted October 30, 2006.

Funding support: This work has benefi ted from support from the 
Department of Family Medicine at the University of Sherbrooke, the 
Fondation Relève Médecine 2000, the Department of Family Medicine 
at the University of Montreal, and the Groupe de Recherche Interdisci-
plinaire en Santé.

Acknowledgments: I am grateful to William Miller for his helpful com-
ments on an earlier version of this manuscript and to Robert Thivierge 
for directing me to some of the best readings about knowledge man-
agement and learning in clinical practice. Special thanks go to Paule 
Lebel for many stimulating conversations on the topic of medical educa-
tion. I am also thankful to Martin Fortin, Sharon Hatcher, and Catherine 
Hudon for their supportive comments.

References
 1. Davis RM, Wagner EG, Groves T. Advances in managing chronic 

disease. Research, performance measurement, and quality improve-
ment are key. BMJ. 2000;320(7234):525-526.

 2. Weingarten SR, Henning JM, Badamgarav E, et al. Interventions 
used in disease management programmes for patients with chronic 
illness—which ones work? Meta-analysis of published reports. BMJ. 
2002;325(7370):925.

 3. Wagner EH, Groves T. Care for chronic diseases. BMJ. 2002;325
(7370):913-914.

 4. Rothman AA, Wagner EH. Chronic illness management: what is the 
role of primary care? Ann Intern Med. 2003;138(3):256-261.

 5. World Health Organization. Innovative Care for Chronic Conditions. 
Building Blocks for Action. Global Report. Geneva, Switzerland: World 
Health Organization; 2002. 

 6. Grumbach K. Chronic illness, comorbidities, and the need for medi-
cal generalism. Ann Fam Med. 2003;1(1):4-7.

 7. Kane RL. The chronic care paradox. J Aging Soc Policy. 2000;11(2-3):
107-114.

 8. Thorne S, Paterson B, Russell C. The structure of everyday 
self-care decision making in chronic illness. Qual Health Res. 
2003;13(10):1337-1352.

 9. Ellrodt G, Cook DJ, Lee J, et al. Evidence-based disease manage-
ment. JAMA. 1997;278(20):1687-1692.

 10. Kleinman A. The Illness Narratives. Suffering, Healing and the Human 
Condition. New York, NY: Basic Books; 1988.

 11. Chrisman N, Kleinman A. Popular health care, social networks, 
and cultural meanings: the orientation of medical anthropology. 
In: Mechanic D, ed. Handbook of Health, Health Care, and the Health 
Professions. New York, NY: Free Press; 1983:569-590.

 12. Salzman C. Medication compliance in the elderly. J Clin Psychiatry. 
1995;56(Suppl 1):18-22; discussion 23.

 13. Cooper JK, Love DW, Raffoul PR. Intentional prescription non-
adherence (noncompliance) by the elderly. J Am Geriatr Soc. 
1982;30(5):329-333.

 14. Helgeson V. The onset of chronic illness: its effect on the patient-
spouse relationship. J Soc Clin Psychol. 1994;12:406-428.

 15. Brand FN, Smith RT, Brand PA. Effect of economic barriers to medical 
care on patients’ noncompliance. Public Health Rep. 1977;92(1):72-78.

 16. Hoffman C, Rice D, Sung HY. Persons with chronic conditions. Their 
prevalence and costs. JAMA. 1996;276(18):1473-1479.

 17. Rolland J. Toward a psychosocial typology of chronic and life-
threatening illness. Fam Syst Med. 1984;3(2):245-262.

 18. Hawley A. Human Ecology: A Theoretical Essay. Chicago, Ill: Univer-
sity of Chicago Press; 1986.

 19. Buetow SA. To care is to coprovide. Ann Fam Med. 2005;3(6):553-555.

 20. Simon H. The architecture of complexity. Proc Am Philos Soc. 
1962;106(6):467-482.

 21. Mold JW, Blake GH, Becker LA. Goal-oriented medical care. Fam 
Med. 1991;23(1):46-51.

 22. Grumbach K, Bodenheimer T. Can health care teams improve pri-
mary care practice? JAMA. 2004;291(10):1246-1251.

 23. Barlow J, Wright C, Sheasby J, Turner A, Hainsworth J. Self-man-
agement approaches for people with chronic conditions: a review. 
Patient Educ Couns. 2002;48(2):177-187.

 24. Lamb J, Borycki E, Marciniuk D. Energy conservation and fatigue. 
In: Bourbeau J, Nault D, Borycki E, eds. Comprehensive Management 
of Chronic Obstructive Pulmonary Disease. Hamilton, Ontario: BC 
Decker Inc; 2002:171-183.

 25. Fisher L, Ransom DC, Terry HE, Burge S. The California Family 
Health Project: IV. Family structure/organization and adult health. 
Fam Process. 1992;31(4):399-419.

 26. Christianson J, Taylor R, Knutson D. Restructuring Chronic Illness 
Management. Best Practices and Innovations in Team-Based Treatment. 
1st ed. San Francisco, Calif: Jossey-Bass; 1998.

 27. Gittell J. Organizing work to support relational coordination. Int J 
Hum Resource Manage. 2005;11(3):517-539.

 28. Wenger E. Communities of Practice: Learning, Meaning, and Identity. 
New York, NY: Cambridge University Press; 1998.

 29. Adams S, Pill R, Jones A. Medication, chronic illness and identity: the 
perspective of people with asthma. Soc Sci Med. 1997;45(2):189-201.



ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 5, NO. 3 ✦ MAY/JUNE 2007

269

ECOSYSTEMIC CHRONIC C ARE

 30. Tsoukas H. Introduction: from social engineering to refl ective 
action in organizational behaviour. In: Tsoukas H, ed. New Think-
ing in Organizational Behaviour: From Social Engineering to Refl ective 
Action. Oxford, England: Butterworth-Heinemann Ltd; 1994:1-22.

 31. Clark N, Becker M, Janz N, et al. Self-management of chronic dis-
ease by older adults. A review and questions for research. J Aging 
Health. 1991;3(1):3-27.

 32. Leventhal H, Leventhal E, Van Nguyen T. Reactions of families to 
illness: theoretical models and perspectives. In: Turk D, ed. Health, 
Illness, and Families. New York, NY: John Wiley & Sons; 1985.

 33. Wilson T, Holt T, Greenhalgh T. Complexity science: complexity and 
clinical care. BMJ. 2001;323(7314):685-688.

 34. Plsek PE, Greenhalgh T. Complexity science: the challenge of com-
plexity in health care. BMJ. 2001;323(7313):625-628.

 35. Miller WL, Crabtree BF, McDaniel R, Stange KC. Understanding 
change in primary care practice using complexity theory. J Fam 
Pract. 1998;46(5):369-376.

 36. Fraser SW, Greenhalgh T. Coping with complexity: educating for 
capability. BMJ. 2001;323(7316):799-803.

 37. Donaldson A, Lank E, Maher J. Connecting through communities: 
how a voluntary organization is infl uencing health care policy and 
practice. J Change Manage. 2005;5(1):71-86.

 38. Gallagher E. Chronic illness management. A focus for future 
research applications. In: Gochman D, ed. Health Behavior. Emerging 
Research Perspectives. New York, NY: Plenum Press; 1988:397-407.

 39. Seaburn D, Lorenz A, Gunn WJ. Models of Collaboration. A Guide for 
Mental Health Professionals Working With Health Care Practitioners. 1st 
ed. New York, NY: Basic Books, HarperCollins Publishers, Inc; 1996.

 40. Barker R. Ecological Psychology. Palo Alto, Calif: Stanford University 
Press; 1968.

 41. Locock L. Healthcare redesign: meaning, origins and application. 
Qual Saf Health Care. 2003;12(1):53-57.

 42. Nerenz D, Leventhal H. Self-regulation theory in chronic illness. In: 
Burish T, Bradley L, eds. Coping With Chronic Disease: Research and 
Applications. New York, NY: Academy Press; 1983.

 43. Von Korff M, Gruman J, Schaefer J, Curry SJ, Wagner EH. Col-
laborative management of chronic illness. Ann Intern Med. 
1997;127(12):1097-1102.

 44. Bodenheimer T, Wagner EH, Grumbach K. Improving primary care 
for patients with chronic illness. JAMA. 2002;288(14):1775-1779.

 45. Bodenheimer T, Wagner EH, Grumbach K. Improving primary care 
for patients with chronic illness: the chronic care model, Part 2. 
JAMA. 2002;288(15):1909-1914.

 46. Charon R. Narrative and medicine. N Engl J Med. 2004;350(9):862-864.

 47. Thorne SE, Harris SR, Mahoney K, Con A, McGuinness L. The con-
text of health care communication in chronic illness. Patient Educ 
Couns. 2004;54(3):299-306.

 48. Wenger E, McDermott R, Snyder W. Cultivating Communities of Prac-
tice: A Guide to Managing Knowledge. Boston, Mass: Harvard Busi-
ness School Press; 2002.

 49. Nadler D, Gerstein M, Shaw R. Organizational Architecture: Designs 
for Changing Organizations. San Francisco, Calif: Jossey-Bass; 1992.

 50. Bohmer RM, Edmondson AC. Organizational learning in health 
care. Health Forum J. 2001;44(2):32-35.

 51. Leventhal H, Leventhal E, Cameron L. Representations, procedures, 
and affect in illness self-regulation: a perceptual-cognitive model. 
In: Baum A, Revenson T, Singer J, eds. Perceptions of Health and 
Illness: Current Research and Applications. Mahwah, NJ: Lawrence Erl-
baum; 2001:19-48.

 52. Wagner E, Glasgow R, Davis C. Quality improvement in chronic ill-
ness care: a collaborative approach. J Qual Improve. 2001;27:63-80.

 53. Parboosingh JT. Physician communities of practice: where learn-
ing and practice are inseparable. J Contin Educ Health Prof. 
2002;22(4):230-236.

 54. Schon D. Teaching artistry through refl ection-in-action. In: Tsoukas 
H, ed. New Thinking in Organizational Behaviour: From Social Engineer-
ing to Refl ective Action. Oxford, England: Butterworth-Heinemann 
Ltd; 1994:1-22.

 55. Liaschenko J. Knowing the patient? In: Thorne S, Hayes V, eds. 
Nursing Praxis. Knowledge and Action. Thousand Oaks, Calif: Sage 
Publications, Inc; 1997:23-38.

 56. Epstein RM. Mindful practice. JAMA. 1999;282(9):833-839.

 57. Weick K, Sutcliffe K. Managing the Unexpected. 1st ed. San Fran-
cisco, Calif: John Wiley & Sons, Inc; 2001.

 58. Malterud K, Hollnagel H. The doctor who cried: a qualitative study 
about the doctor’s vulnerability. Ann Fam Med. 2005;3(4):348-352.

 59. Berwick DM. Developing and testing changes in delivery of care. 
Ann Intern Med. 1998;128(8):651-656.

 60. Classen DC, Evans RS, Pestotnik SL, et al. The timing of prophylac-
tic administration of antibiotics and the risk of surgical-wound infec-
tion. N Engl J Med. 1992;326(5):281-286.

 61. Miller J. Living Systems. New York, NY: McGraw-Hill; 1978.

 62. Nakagawa-Kogan H, Garber A, Jarrett M, Egan KJ, Hendershot S. 
Self-management of hypertension: predictors of success in diastolic 
blood pressure reduction. Res Nurs Health. 1988;11(2):105-115.

 63. Solberg LI, Hroscikoski MC, Sperl-Hillen JM, Harper PG, Crabtree 
BF. Transforming medical care: case study of an exemplary, small 
medical group. Ann Fam Med. 2006;4(2):109-116.

 64. Plsek P. Innovative thinking for the improvement of medical sys-
tems. Ann Intern Med. 1999;131(6):438-444.

 65. Hankey TL. What good family doctors really do [electronic letter]. 
Available at: http://www.annfammed.org/cgi/eletters/3/3/209#2128. 
Accessed: 11 October 2006.



ANNALS OF FAMILY MEDICINE ✦ WWW.ANNFAMMED.ORG ✦ VOL. 5, NO. 3 ✦ MAY/JUNE 2007

270

ON TRACK

 On TRACK: Primary Care Opportunities 

for Filling Unmet Need

Kurt C. Stange, MD, PhD, Editor

Ann Fam Med 2007;5:270-272. DOI: 10.1370/afm.712.

 EXPANDED PRIMARY CARE CAN FILL 
CRITICAL HOLES IN HEALTH CARE 
The study of outpatient treatment of opioid addic-

tion in the last issue of Annals1 stimulated a dialogue 

between the lead author2-4 and an international group 

of clinicians sharing their experience with buprenor-

phine-naloxone and relevant literature, pharmacology, 

and politics.5-8 Together, these comments point the 

way toward expanded use, training, and research on 

this important intervention in primary care.

The study of a primary care response to Hurricane 

Katrina9 kindled sharing of a parallel response from 

those caring for evacuees in the Houston Astrodome.10 

Commentary from public health and emergency care 

experts11-13 draws the larger lessons about the holes 

in the emergency response system and the vital role 

of primary care in meeting emergency needs. “This 

pragmatic study needs to be read by every community-

based department of health and disaster planner. ”13 

Coyne14 challenges an inference by Gaynes et al 

that depressed patients should be treated as aggres-

sively in primary care as in psychiatric care.15 He calls 

for reinterpretation of “potentially misleading implica-

tions,” as well as further research on representative 

patient samples using semistructured interviews for 

diagnosis of depression.

Keller’s discussion16 of the Wadland study17 linking 

primary care practice with quit lines provides evidence 

and expert interpretation of this promising and chal-

lenging strategy for expanding tobacco control.

The risk adjustment models used by James and 

colleagues18 generated gratitude for their utility in pre-

venting those providing care by rural hospitals from 

being unjustifi ably maligned19,20 and detailed discussion 

of the challenges of adjusting for confounding.21,22 

DTC PHARMACEUTICAL MARKETING
The discussion of direct to consumer (DTC) marketing 

started by the study by Frosch and colleagues23 con-

tinued to percolate, further stimulated by an editorial24 

and a news item from one of the Annals’  sponsoring 

organizations in the last issue.25 Among several discus-

sants,26,27 Krueger notes the confl ict of interest of a 

wide variety of media outlets that have become depen-

dent on DTC pharmaceutical ads, yet are responsible 

for reporting adverse effects of drugs as part of their 

news reporting. Frey suggests that DTC advertising 

bans could be a potent portion of presidential candi-

dates’ health care plans.28 Shropshire calls for redirect-

ing American Academy of Family Physicians (AAFP) 

leadership away from support for the pharmaceutical 

industry toward “our patients’ ultimate well-being.…”29 

Rather than banning DTC ads,30 Hallgren suggests 

that “our lobbying bodies (AAFP, American Medical 

Association) should be campaigning against it and pro-

viding the outlets of unbiased information.”31 

OTHER THREADS OF DISCUSSION
Diverse discussants of research capacity building32-35 

bring out multiple opportunities for stimulating pri-

mary care research, while challenging us to examine 

the impact of that research.36 

The discussion of the study by Krist et al37 

advances our understanding of the appropriate out-

comes for use of patient decision aids.38,39 

The study of standardized patients40 raises impor-

tant questions41 and experiential validation and inter-

pretation of this method42-44 of growing importance for 

health care research.

The challenge and need for expanding clinical per-

formance measurement45 is well articulated in discussion 

by Milstein,46 de Brantes,47 and Bennett.48 These calls for 

increased rigor in performance assessment are echoed 

somewhat differently in reaction to the essay on jazz as 

a metaphor for the art of improvisation in the medical 

encounter.49 This essay stimulated analysis and experi-

ence-based refl ection,50,51 and a call for increased train-

ing in the “seventh competency” of refl ective practice.52 
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From the Society of Teachers of Family Medicine, North 
American Primary Care Research Group, and Association 
of Departments of Family Medicine
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ACADEMIC FAMILY MEDICINE’S RESPONSE 
TO CTSA 
The Institutional Clinical and Translational Science 

Awards (CTSAs) are the cornerstone of the National 

Institutes of Health Roadmap Initiative that intends 

to transform research by promoting new models of 

research and expanding research training for the 

future. This initiative is designed to maximize the 

public’s investment in the biomedical research enter-

prise through development of new models of clini-

cal research and the training of new types of clinical 

researchers. Specifi cally, this model promotes col-

laboration between disciplines and emphasizes that 

many of the critical questions in medicine cannot be 

answered within the confi nes of single NIH institutes 

or traditional academic health centers. Additionally, 

CTSAs should “help deliver improved medical care to 

the entire population, helping to disseminate new tech-

nologies and new advances into clinical practice.”1

The continuing maturation of research capacity in 

family medicine is occurring apace, even as the NIH’s 

research enterprise continues to mature in ways that 

invite, if not require, greater emphasis on effective-

ness, what works and why, in frontline practices where 

millions of people are seen daily.2,3 This is terrain that 

family medicine knows about and needs to know much 

more about.4

The fi rst round of CTSA grant applications were 

due in March 2006. The following awardees were 

announced in September, 2006: Columbia Univer-

sity Health Sciences, Duke University, Mayo Clinic 

College of Medicine, Oregon Health and Science 

University, Rockefeller University, University of Cali-

fornia-Davis, University of California-San Francisco, 

University of Pennsylvania, University of Pittsburgh, 

University of Rochester, University of Texas Health 

Science Center at Houston, and Yale University.

In addition to these full grants, 52 “planning grants” 

of $150,000 each were awarded. The second round 

of CTSA applications were due January 2007. These 

grants will be reviewed in May and awardees will be 

announced in the fall. The request for applications 

(RFA) for the third round of grants was released March 

22, 2007 with a due date of October 24, 2007 (http://

grants.nih.gov/grants/guide/rfa-fi les/RFA-RM-07-007.

html). The language of these RFAs has continued to 

evolve with a broader understanding of the concept 

of translation. The defi nition of translation includes 

“enhancing the adoption of best practices in the com-

munity” and has been expanded to include the “cost 

effectiveness of prevention and treatment strategies.” 

The fi rst sentence in the executive summary of the 

RFA states, “The ever increasing complexities involved 

in conducting clinical research are making it more dif-

fi cult to translate new knowledge to the clinic – and 

back again to the bench.” The fi nancing of the awards 

has been expanded so that NCRR K12, K30, M01, 

and Roadmap T32 and K12 awards that the institution 

already has are in addition to the CTSA funds. Pedi-

atric research has been carved out of the main CTSA. 

It should also be noted that the NIH has made it clear 

that all CTSA awardees are expected to participate in a 

national community of CTSAs that will work together 

to develop and expand new models for clinical research 

and collaboration.

The family of family medicine has been aggressive 

about seeking and collating information about fam-

ily medicine participation in CTSA grants. Following 

discussion of this at the August Working Party meeting 

by leaders of family medicine organizations, a CTSA 

Strike Force was formed by ADFM to organize aggres-

sive action. NAPCRG and ADFM conducted surveys 

to document family medicine participation. This infor-

mation was presented at a special discussion session at 

the NAPCRG meeting in Tucson in October. CTSAs 

were a major topic of discussion among the family at 

 the ADFM Fall meeting held in conjunction with the 

AAMC meeting in Seattle in October. The Working 

Party meeting in Las Vegas in January continued these 

discussions. Stories of family medicine’s participation 

in CTSAs were collected and distributed at the ADFM 

annual meeting in February in Savannah.

At the NAPCRG meeting, presentations were made 

about the surveys and experiences at the University 

of Chicago and Duke. The survey of 647 members of 

NAPCRG yielded 92 responses. Sixty-four percent 

of respondents were not involved in their institutions’ 

CTSA application, and of these, 60% did not know 
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about the CTSA. Thirty-fi ve per cent were involved 

in either the planning grants or the CTSA applica-

tions. The majority of those involved were working 

in the community outreach component, including 

practice-based research. Almost all became involved 

upon invitation by their chair, dean, or CTSA principal 

investigator. Forty percent were satisfi ed or very satis-

fi ed with their involvement (of the remaining 60%, 

25% were neutral, and 35% indicated they were not 

satisfi ed with their involvement). 

For the ADFM initial survey there was a 44% 

response rate. Forty-fi ve percent of responding depart-

ments said that their institution submitted a planning 

grant, and 25% of responding departments said that 

their institution submitted a full CTSA application. 

Twenty-fi ve percent said there was no application from 

their institution, and 6% did not know. 

Sixty percent of the departments responding to 

the survey reported that they had a substantive or key 

leadership role in the application. Some had roles such 

as being invited to be part of the steering or planning 

committee. Many reported participation or leadership 

in the community engagement component. In these 

cases the departments said they were valued because 

of their practice-based research networks and commu-

nity linkages. There was concern by some about not 

being recognized as a true partner at the table from 

the beginning of the grant. There was also a concern 

voiced that their institutions lacked an atmosphere 

of collaboration, put lower importance on clinical 

research, had a “narrow” defi nition of translation, and 

were more interested in maintaining current NIH pro-

grams than seeking innovation. One half of the respon-

dents’ institutions were applying in the second round.

Following the survey, ADFM collected stories from 

individual departments about their participation at 

their institution. The level of involvement in the CTSA 

applications was quite varied. Those who participated 

included chairs, research directors, PBRN directors, 

geriatric researchers, and other established research-

ers. Areas of involvement included research networks, 

community outreach, research training, information 

technology related to research, expansion of defi nition 

of translation, and overall institutional reorganization. 

Having previously developed collaborative research 

relationships or having personal relationships with key 

research administrators was helpful. Recognition of 

family medicine success in forging relationships with 

the community was also crucial to many departments’ 

involvement in the CTSA process.

Some departments were invited to participate in 

the beginning of the process, and others felt they were 

invited late. In some cases, especially if the institution 

received a poor score on community engagement, they 

were invited after the grant was funded. If the grant did 

not get funded, and there was a weakness in commu-

nity engagement noted in the reviews, family medicine 

was sometimes invited at that time. Some departments 

had to convince the dean or CTSA leadership that they 

could be integral to the success of the proposal. 

One of the weaknesses in departments of family 

medicine has been a lack of research infrastructure. 

There is a recognition that CTSAs can offer infrastruc-

ture in the forms of biostatistical support, research 

methods, grants management, bioinformatics, and 

research training. Additionally, the institution K12 

awards can offer junior investigators support to get 

their research careers started.

Some departments expressed concern about being 

able to protect the community and the relationships 

that they have forged from the new interest of the 

academic health center. There is value to the trust that 

departments have built over time and they do not want 

to put that trust in jeopardy. Another concern has been 

whether their institutions will have the monetary and 

research resources to be competitive with larger or 

more research-oriented institutions. Some of the suc-

cessful institutions put up a lot of their own money in 

transforming their research environment to make it 

more like that proposed by the Roadmap. Some chairs 

felt that their institutions were interested in participat-

ing in the CTSA process only to protect whatever infra-

structure or funding streams they already had under the 

traditional NIH system rather than really being inter-

ested in transforming their clinical research enterprise. 

Departments of family medicine should not look 

to the award as a way to get money (though some will 

be able to). The key is to be at the table of collabora-

tion and be able to take advantage of the many oppor-

tunities that will come up.5,6  Departments of family 

medicine have varied research capacities, and not all 

are poised to help their institution with research or a 

CTSA proposal. But many can, and many have. 

The take-home messages from these comments are 

as follows:

1.  It is necessary to be proactive. The department needs 

to go to the dean, the General Clinical Research 

Center (GCRC) director, or CTSA planning 

leadership and demonstrate what the department 

can offer. 

2.  Family medicine should try to be active on multiple levels of 

the application, not just the community engagement compo-

nent. The real value of family medicine participa-

tion will only be realized when family physicians 

can speak the language of the basic scientists and 

truly activate the potential of bidirectional trans-

lation; and vice versa, when basic scientists can 

speak the language of clinical practice. 
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3.  Do not be afraid to be bold. This transformation of 

clinical research is an iterative process that will be 

shared in a transparent manner, so that the “com-

munity” of CTSAs can learn from each other.

In January 2006 there was a meeting convened 

by STFM in Washington, DC, whose purpose was 

to determine the stance of the discipline toward 

NIH. This meeting was called in recognition of the 

increased success of family medicine researchers in 

getting NIH grants and the decline of funding for 

Title VII. There was consensus that family medicine 

can have infl uence in making NIH more accessible to 

primary care researchers by getting more family medi-

cine representatives on study sections, educating NIH 

about the value of practice-based research networks, 

expanding defi nitions of research, and informing the 

language of RFAs. It is also important for family medi-

cine as a discipline to advocate for increased funding 

for the NIH, particularly for practice-based research 

networks, training of clinicians and other arenas of 

clinical research that utilize primary care methods.

CTSA grants are an immediate opportunity for 

family medicine to contribute to the mission of the 

NIH and to move forward toward expanding and 

completing medical knowledge in frontline practice. 

Because it means so much to virtually everyone in the 

nation, those departments of family medicine who are 

situated such that they can enhance their institution’s 

research enterprise should do so.

The Family Medicine CTSA Strike Force was initi-

ated to promote the participation of family medicine 

in CSTA grants. The group has met by teleconference. 

This group has emphasized the urgency of the CTSA 

(there will be a total of 50 to 60 awards made by 2012). 

It is important that we continue to circulate informa-

tion about CTSAs to the family of family medicine to 

maximize our participation in improving the health 

care to all Americans.7-9

Mark S. Johnson, MD, MPH; Ardis Davis, MSW 

and the CTSA Strike Force

Members of the CTSA strike force: Mark S. Johnson, MD, MPH; 
Ardis Davis, MSW; Peter Carek, MD; Larry Green, MD; Carlos Jaen, MD, 
PhD; Norman Kahn, MD; Rick Kellerman, MD; Erik Lindbloom, MD, 
MPH; Terry Steyer, MD; Hope Wittenberg.
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of Family Physicians

Ann Fam Med 2007;5:277-279. DOI: 10.1370/afm.713.

ACADEMY BUILDS COALITIONS FOR 
HEALTH SYSTEM REFORM
The Academy has been working hard at building coali-

tions during the past year, and some of those efforts 

are beginning to pay off. In January, the Academy led 

9 other medical associations to introduce 11 principles 

for health system reform and called on Congress to 

enact health system reform based on those principles. 

Also in January, AAFP had a seat at the table as the 

only medical specialty association in an alliance of 

health care stakeholders, known as the Health Cover-

age Coalition for the Uninsured. Academy President 

Rick Kellerman, MD, Wichita, Kan, was there when 

coalition members announced a proposal that would 

extend health care coverage to America’s nearly 47 

million residents without health insurance.

Principles for Reform
AAFP was instrumental in leading a group of medi-

cal associations, including the American Academy of 

Orthopaedic Surgeons, American College of Cardi-

ology, American College of Emergency Physicians, 

American College of Obstetricians and Gynecologists, 

American College of Osteopathic Family Physicians, 

American College of Physicians, American College of 

Surgeons, American Medical Association, and Ameri-

can Osteopathic Association, to formulate 11 principles 

for health system reform, including access to health 

care, medical liability reform and management of 

health care costs.

The group fi rst came together in November 2004 

at the behest of the AAFP under the leadership of 
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then-President Mary Frank, MD, of Mill Valley, Calif, 

to create a plan for health care reform. The result is 

“Principles for Reform of the US Health Care System,” 

which represents the fi rst time so broad a swath of 

medical specialists have spoken with a unifi ed voice, 

according to AAFP President Rick Kellerman, MD, of 

Wichita, Kan.

“Doctors want Congress to take action on health 

system reform this year,” he said. “Physicians are 

coming together to support these principles because 

they want the best care for their patients, and if these 

principles are adopted, patients will be the main 

benefi ciaries.”

Moreover, the principles offer a solid foundation on 

which Congress can craft comprehensive health sys-

tem reform, according to Frank, who chaired meetings 

of the organizations. 

“Congress doesn’t have to worry about infi ghting 

among the groups who support the principles, espe-

cially since the groups represent the majority of physi-

cians in the United States,” she said. “Not only are they 

(the principles) comprehensive, but they don’t put the 

onus of the solution on any one group. That makes it 

more palatable to a legislator—that we say ‘We’re will-

ing to step up to our part of responsibility, you step up 

to your part and we expect others to assume their part 

of the responsibility.’”

AAFP EVP Douglas Henley, MD, agreed. “The 

group represents a huge percentage of the physicians 

in this country,” he said. “It recognizes the need for 

system reform, not just providing health care coverage 

to people.”

According to the principles 

• Health care coverage for all is needed to ensure 

quality of care and to improve the health status of 

Americans.

• The health care system in the United States must 

provide appropriate health care to all people within 

US borders, without unreasonable fi nancial barriers to 

care.

• Individuals and families must have catastrophic 

health coverage to provide them protection from 

fi nancial ruin.

• Improvement of health care quality and safety 

must be the goal of all health interventions, so that 

we can assure optimal outcomes for the resources 

expended.

• In reforming the health care system, society must 

respect the ethical imperative of providing health care 

to individuals, the responsible stewardship of commu-

nity resources and the importance of personal health 

responsibility.

• Access to and fi nancing for appropriate health 

services must be a shared public/private cooperative 

effort, and a system which will allow individuals/

employers to purchase additional services or insurance.

• Cost management by all stakeholders, consistent 

with achieving quality health care, is critical to attain-

ing a workable, affordable, and sustainable health care 

system.

• Less complicated administrative systems are 

essential to reduce costs, create a more effi cient health 

care system, and maximize funding for health care 

services.

• Suffi cient funds must be available for research 

(basic, clinical, translational, and health services), medi-

cal education, and comprehensive health information 

technology infrastructure and implementation.

• Suffi cient funds must be available for public 

health and other essential medical services to include, 

but not be limited to, preventive services, trauma care, 

and mental health services.

• Comprehensive medical liability reform is essen-

tial to ensure access to quality health care.

Reducing the Ranks of the Uninsured
The Academy also has taken part in the Health Cov-

erage Coalition for the Uninsured, or HCCU, which 

is proposing a mix of public programs and tax credits 

to extend health care coverage to America’s nearly 

47 million residents without health insurance. The 

HCCU estimates that their proposal, if fully imple-

mented, would cover more than one half of the unin-

sured population.

In addition to the Academy, which is the only 

medical specialty association in the group, HCCU 

members include the AMA, Families USA, America’s 

Health Insurance Plans, American Hospital Associa-

tion, US Chamber of Commerce and United Health 

Foundation, as well as 9 other organizations. Coalition 

members have been meeting for more than 2 years to 

hammer out the consensus plan. 

Reed Tuckson, MD, senior vice president of the 

United Health Foundation, moderated a news confer-

ence held in Washington, DC, at Union Station on 

January 18 to announce the plan. “Today, 16 powerful, 

infl uential, politically diverse and highly principled 

organizations, many of whom often do not come 

together on issues here in Washington, are gathered on 

this stage to announce a set of consensus recommenda-

tions—and to pledge our full and continuing support 

for the implementation of those recommendations,” 

Tuckson told reporters.

The HCCU’s proposal fi rst focuses on expanding 

coverage to the nation’s 9 million uninsured children. 

Under the proposal, states would be given the fl ex-

ibility to deem uninsured children from low-income 

families eligible for and enroll them in Medicaid or the 
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State Children’s Health Insurance Program, or SCHIP, 

when they qualify for other means-tested programs 

such as food stamps. 

“Surveys have shown over and over that Americans 

want children covered because they see the health and 

well-being of children as being the health and well-

being of our future,” AAFP President Kellerman told 

reporters. 

Speaking as a physician, Kellerman said getting 

kids insured “gives us an opportunity to discover devel-

opmental delays earlier, fi nd medical problems when 

we can intervene and treat, take care of acute problems 

before they can become complications, and provide 

immunizations. So this proposal is not only cost-effec-

tive but also good medical care.”

The HCCU proposal also calls for a tax credit to 

help families with more income pay for private health 

insurance for their children. Families earning as much 

as 3 times the federal poverty level would be eligible. 

The credit would cover a signifi cant percentage of the 

premium, with the percentage graduated on a sliding 

scale based on family income.

In addition, the proposal’s fi rst phase would estab-

lish a grant program to enable states to experiment 

with innovative approaches to expand coverage.

The HCCU proposal’s second phase focuses on 

uninsured adults. It would give states the fl exibility and 

funds to expand Medicaid eligibility to cover all adults 

with incomes below the federal poverty level. Those 

with incomes between 1 and 3 times the federal pov-

erty level would get a tax credit to help them pay for 

private insurance.

Too often, uninsured people don’t get the primary 

and preventive care they need; instead, they “depend 

on the local emergency department as their family 

doctor,” said Kevin Lofton, chair of the American Hos-

pital Association Board of Trustees. “Delaying action 

on the uninsured will only increase the human suffer-

ing, the moral urgency, and the fi nancial costs to our 

society and to our health system. According to the 

Institute of Medicine, an estimated 18,000 people die 

each year because they do not have health insurance.”

Leslie Champlin

Paula Binder

AAFP News Now
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ABFM’S IN-TRAINING EXAMINATION
The American Board of Family Medicine’s (ABFM) In-

Training Examination was conceived in 1979 as part of 

a tripartite assessment process for family medicine resi-

dents in training. This 3-fold assessment process was 

developed under the aegis of the Conjoint Commit-

tee on In-Training Assessment (CONCITA), a group 

consisting of members from the American Academy 

of Family Physicians, the Society of Teachers of Fam-

ily Medicine, and the then American Board of Family 

Practice. At that time, CONCITA had envisioned 

moving forward with the formulation of criteria for 

assessing psychomotor (procedural) skills, and a meth-

odology for assessing interpersonal skills and attitudes 

(behavioral). The cognitive examination, fi rst given 

with great success in 1979, and again each year there-

after, remains as the only vestige of this early work on 

resident assessment within our specialty.

Last year, the ABFM conducted a pilot project for 

its delivery of the In-Training Exam (ITE) directly to 

volunteer programs over the Internet. The purposes 

of the pilot project included the development of 

administrative relationships with program coordina-

tors required for the successful implementation of the 

examination delivery over the Internet, as well as feed-

back from those program coordinators and residents. 

In addition, the pilot project allowed for determination 

of the range of technical requirements necessary for 

working with multiple residency programs and the 

impact of delivering the ITE in this manner on the 

ABFM’s information technology infrastructure, includ-

ing its broadband capacity and Web servers. 

A total of 633 residents across 41 ACGME accred-

ited residency programs participated in the Internet-

Based ITE (IBITE) pilot project. In addition to the US 

family medicine residency programs, 2 international 

groups participated. The Hope Family Medicine 

Residency Program, located in Macau, had 4 physi-

cians take the exam. The Australian College of Rural 

and Remote Medicine had 12 physicians from various 

geographic regions take the exam. The administration 

of the IBITE went very smoothly, with only minor dif-

fi culties arising which were cleared up in minutes with 

the assistance of the ABFM support staff. The sum-

mary statistical data comparing results of the written 
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ITE with the Internet-based ITE showed no signifi cant 

differences in performance. The fi ndings support the 

position that the ITE can be successfully and effec-

tively administered via the Internet. 

The ABFM has consistently underwritten some of 

the costs of the development and administration of 

the ITE over the years. This was in recognition of the 

economic factors affecting residency programs and 

their residents and the desire of the ABFM to limit any 

economic obstacles to participation in this valuable 

process. The fee has remained constant at $30 per 

resident since 1995. Our direct and indirect develop-

ment costs of the ITE exam and the resulting scoring 

and reporting costs have consistently exceeded the 

amount collected.

The infl ationary increase in the ABFM’s costs, 

plus the development and maintenance costs of the 

ITE, have necessitated that we raise the fee for the 

ITE beginning in 2007. The 2007 fee will be $50 per 

resident. While this is a substantial increase over the 

current fee, it still does not allow for the ABFM to fully 

recover its costs. Nevertheless, the ABFM believes that 

the fee fairly refl ects the improved effi ciencies achieved 

in registering residents using the Resident Training 

Management (RTM) software; the advent of electronic 

reporting of ITE results to programs, to be consistent 

with how certifi cation performance reports are pres-

ently made available; and the new Resident’s Portfolio, 

which next year will allow residents to access their 

results directly.

All residents who have been entered in RTM have 

free availability of all of the components of the ABFM’s 

program for Maintenance of Certifi cation for Family 

Physicians (MC-FP). While RTM has streamlined the 

process of registering residents for the in-training and 

primary certifi cation exams, it has also created the abil-

ity to make MC-FP modules developed by the ABFM 

accessible online for residents. The ABFM believes 

that the residency program directors and residents will 

fi nd these to be valuable resources to assist with the 

achievement of many of the 6 ACGME general com-

petencies, which are the same competencies used to 

assess family physicians in MC-FP.

Jane Ireland

American Board of Family Medicine

  
From the Association 
of Family Medicine Residency Directors
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P4 = INNOVATION
The initial goal of the Preparing the Personal Physician 

for Practice (P4) Initiative is innovation in family medi-

cine residency training, in real-life situations, in various 

settings. After an exhaustive process of evaluation and 

review, 14 programs from the initial 84 applications 

have been selected to participate in the P4 Initiative. 

The portfolio of innovations represented in this group 

is expected to align with new models of practice to 

enhance the performance of family physicians as per-

sonal physicians in modernized, frontline medical prac-

tice. The announcement of these innovative programs 

in February was yet another major step in making the 

P4 Initiative a reality and kicked off another phase in 

the evolution of this important project.

So what is the scope of the innovations being pro-

posed in this portfolio? In the initial call for proposals, 

the P4 Steering Committee identifi ed 1 general require-

ment (alignment with the New Model Practice) and 5 

different areas where innovation was likely to occur:

• Scope and content of training (eg, enhancements in 

chronic disease care, differentiation for a particular 

population)

• Length of training (eg, lengthened to achieve more 

breadth or depth of competency, or to decompress the 

residency experience)

• Place of training (eg, replacement of traditional 

family medicine center with other sites of training, 

reduced role of hospital in training)

• Structure of training (eg, processes of instruction 

and experience)

• Measurement of competency (eg, use of measures other 

than length of time)

These areas illustrated the possibilities for innova-

tion, but were not meant to prescribe or prioritize 

the work of the residencies in P4. To that end, a “Wild 

Card” category was also included with the hope that a 

true “thinking outside the box” idea for training family 

medicine residents would emerge. 

As hoped, all 5 categories are well-represented 

in this cohort of innovators and will be tested in this 

experimental initiative through a combination of 

adapting existing structures and creating new ones. 

Some of the innovations may require further modifi ca-

tion to meet Liaison Committee on Medical Educa-
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tion (LCME) and Accreditation Council for Graduate 

Medical Education (ACGME) requirements, but the 

majority complies with current Residency Review 

Committee (RRC) requirements. This is important to 

the potential generalizability of the innovations. 

As the portfolio of innovations has been reviewed 

and refi ned, a number of general themes have emerged. 

The major components of the New Model Practice 

(ie, patient-centered care, use of advanced information 

systems, chronic disease management and prevention, 

practice learning teams, and systems for assessing out-

comes to improve quality and safety) are well repre-

sented within each program. Based upon preliminary 

fi nding from TransforMED’s National Demonstration 

Project, future graduates will require additional train-

ing in change management, leadership, and orga-

nizational development. Many of the projects have 

already incorporated these important components of 

professional development into their curriculum and this 

aspect of the initiative will be critical in training gradu-

ates as change agents in their communities. There is 

signifi cant focus on learner-centered, competency-

based training that includes competency-based assess-

ment and advancement. 

Approximately one-half of the innovators are 

extending training beyond the current 36 months by 

offering a structured 4-year curriculum that allows 

pursuit of an area of concentration or an advanced 

degree. Many programs are offering signifi cant fl ex-

ibility in allowing residents to tailor their training to 

meet the needs of a community or accommodate their 

own interests and skills. Two programs are reaching 

back into the fourth year of medical school to assist 

students in gaining a higher level of competency 

before entering residency by providing additional, 

family-medicine-focused clinical experiences. Many 

of the programs are moving the primary location of 

learning from the traditional family medicine center to 

smaller community-based practices. With this transi-

tion comes a decrease in the time spent in the hospital 

and an increased emphasis on longitudinal training in 

ambulatory settings. Assessing the fi nancial health and 

viability of these community practices will be a critical 

component of this transition.

In the fi nal analysis, the P4 Initiative can be viewed 

as a “voyage of discovery,” and residency training can 

be considered as one crucial period in the lives of 

physicians. This voyage will be defi ned by the primary 

goals of the P4 Initiative which are to stimulate innovation 

in family medicine graduate medical education in real 

life, evaluate the innovations, study what changes are 

needed to prepare graduates to succeed in new practice 

models, and share the learnings that will inspire change in 

training and certifi cation. The fi rst goal has been real-

ized. The other 3 will be addressed and developed over 

the coming months and years. The best is yet to come.

Samuel M. Jones, MD

 President, AFMRD




