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Background: We describe the implementation and subsequent use of a computerized health maintenance 
tracking system in a large, urban, North Carolina community health center (Lincoln Community Health 
Center) as part of a larger study designed to increase rates of mammography, Papanicolaou tests, and 
smoking cessation in low-income African-Americans. 

Methods: Clinicians from the Lincoln Community Health Center were involved in the design and 
implementation of the computer system. At each office visit, clinicians received a computerized encounter 
form indicating needed screening tests, counseling, and immunizations for each randomly selected study 
patient (n = 1318). 

Results: Initial clinician compliance rates with filling out the form were 95 percent (mammography), 82 
percent (Papanicolaou test), 77 percent (clinician breast examination), and 55 percent (smoking cessation). 
Cumulative compliance leveled off at 21 months to 65 percent, 57 percent, 53 percent, and 38 percent, 
respectively, despite multiple reminder strategies. When surveyed, most clinicians thought it was a good 
reminder system but said they did not always complete the form because of time demands. Costs of adapting 
and implementing the system were $23,332.08 ($17.70 per study). Per-patient costs would have been 
reduced further if more patients had been included in the project. 

Conclusions: State-of-the-art computer prompting systems can be useful in a community health center; 
however, even with prompting, clinicians still only addressed health maintenance with their patients about 
50 percent of the time. Additional interventions will be needed, particularly in low-income populations, to 
meet the Healthy People 2000 goals in health promotion. (J Am Board Fam Pract 1998;11:96-104.) 

Not only do impoverished Americans suffer dis
proportionate burdens from cancer, but their 
overall cancer survival rate is 10 to 15 percent 
lower than the general population. I The propor
tion of late-stage breast cancer increases with 
poverty leveI.2 One half of the difference in sur
vival among poor people is attributed to late diag
nosis; they might lack access to screening or do 
not get screened for other reasons. I,3-7 A similar 
picture emerges for cervical cancer screening. In 
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addition, poor Americans often are unaware of 
their increased risk for cancer or of their treat
ment options7 and might not know that detecting 
cancer in the early stages can increase their ' 
chance of surviva1.8,9 Factors that increase cancer 
risk, such as smoking, are more prevalent among 
persons living below the poverty level (32.1 ver
sus 23.8 percent), and success in quitting is lower 
in that group than among persons at or above the 
poverty level (30.4 versus 52.4 percent).IO 

Community health centers have been vital in 
meeting the health needs of Americans who are 
below the poverty level or are working but under
insured or uninsured. I I A recent study of African
American patients at community health centers in 
Chicago, however, found that most of the women 
were not having age-appropriate Papanicolaou 
tests and mammograms.12 Two factors influencing 
screening are whether the clinician counsels the 
patient to have the screening procedure and 
whether the patient follows the clinician's recom
mendation. Thus, it is important that clinicians 
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discuss cancer risk and recommend cancer screen
ing tests, such as clinical breast examinations, 
mammograms, and Papanicolaou tests.l3,14 Clini
cians in community health care centers can have a 
major influence on both cancer prevention and 
early detection among their low-income clients. 

Busy clinicians might forget to suggest cancer 
screening procedures or to inquire about patients' 
smoking status. 15,16 A number of successful inter
ventions, however, have been shown to increase 
clinicians' cancer prevention activities.7-19 Among 
these interventions are chart checklists,20-24 educa
tional programs,21-25 and handwritten or com
puter-generated reminders attached to the pa
tient's chart.25-34 Computerized prompts used to 
remind clinicians to promote cancer tests and 
smoking cessation were found to be effective in in
creasing the number of eligible patients who re
ceive Papanicolaou tests, mammograms, and 
breast examinations. 18,19,25,26,28,35-40 

We conducted a study funded by the National 
Cancer Institute (NCI) to promote increased use 
of mammograms, Papanicolaou tests, and clinical 
breast examinations and to encourage smoking 
cessation among the patients of a North Carolina 
community health center. An integral part of the 
study was a clinician-directed intervention, a 
computer-generated form that had age- and pa
tient-specific prompts to remind clinicians of 
cancer-related tests and counseling. The form 
was consistent with the NCI-proved algorithm
ask, advise, assist, and arrange follow-up41-and 
has been used in other primary care settings.42 

We discuss the design of the computer-gener
ated form, its integration into the day-to-day 
functioning of the community health clinic, and 
the costs of implementing this computerized re
minder system. We also report preliminary data 
on clinicians' compliance with the form and the 
barriers to using the prompting system. 

Methods 
Patient Selection 
The Lincoln Community Health Center (Lin
coln), a primary health care facility in Durham, 
NC, serves 30 percent of the African-American 
population of that city, and 85 percent of Lin- • 
coIn's patients are African-American. The adult 
medicine division, where the study took place, 
has two clinics-Continuity Clinic and Walk-In 
(acute care). 

A random sample of 3490 adult patients using 
the Lincoln Community Health Center was 
drawn from a list of all clients older than 18 years 
who had visited the center 18 months before No
vember 1993. The sample was stratified by age 
and sex. Of the 3490 names in the original sample, 
1071 (31 percent) were deleted because they rep
resented disconnected or wrong numbers. Of the 
2419 persons in the corrected sample, 22 percent 
could not be contacted after numerous attempts, 4 
percent had hearing problems, and 3 percent re
fused to be initially interviewed. The final sample 
consisted of 1318 men and women, and they were 
randomly assigned to one of three intervention 
groups. Clinicians caring for the study patients re
ceived computer-generated prompts reminding 
them to inquire about smoking status and to dis
cuss the appropriate breast or cervical cancer 
screening tests at the time of the patient visit. For 
patients in the first group, the computer-gener
ated reminders were the only intervention. 

Clinicians caring for patients in the second 
group also received computer-generated re
minders; in addition, the patients received spe
cially tailored, ethnically appropriate birthday 
cards and newsletters reminding them of the im
portance of cancer screening and smoking cessa
tion, with additional information intended to help 
them overcome barriers to behavior change. 
Thus, the material was individualized to convey 
the information a particular patient would need. 

For the third group, not only did the patients' 
physicians get computerized reminders on the en
counter forms and the patients the tailored birth
day cards, but the patients also received follow-up 
telephone calls from counselors who encouraged 
them to return for screening or to quit smoking. 
In the past, brief telephone calls have been shown 
to triple the odds that a woman would have a 
mammogram.43 

Assessment of the impact of the patient-di
rected interventions and evaluation of the changes 
in patient knowledge and behaviors are still in 
progress. This report focuses on the implementa
tion of the computer system and physician accep
tance and use of the system. 

1beAfedkalReconi 
A computer system was created at Lincoln based 
on The Medical Record (TMR) computer system 
used at the Duke Family Medicine Center. TMR 
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was developed at Duke University in the 1970s 
and has been used since the mid-1970s in the 
Duke Family Medicine Center. It is available 
commercially through Database, Inc. TMR is de
signed with multiple modules, each of which can 
be used as needed by a practice. The modules in
clude programs to manage data for demographics 
and insurance, accounting, appointments, re
quests for ancillary studies and reporting of their 
results, pharmacy, problem lists, encounter or 
procedure notes, and a wide array of customizable 
reports.42 

Because we had difficulty interfacing TMR 
with the Lincoln computerized billing system and 
because the vendor for programming changes for 
the Lincoln system had gone out of business, we 
designed a semimanual system that interfaced 
with medical records, nursing, and the clinicians. 
As a result, many of the tasks normally performed 
by computers at other TMR-supported practice 
sites, such as the automatic entry of radiology and 
laboratory test results, had to be entered into the 
Lincoln TMR manually so that Lincoln clinicians 
would have up-to-date test results and health 
maintenance prompts. For example, mammo
grams were ordered manually and entered into 
TMR. The paper with the order went with the 
patient to be entered into the community hospital 
computer, and the results of the mammogram 
were mailed back on paper to Lincoln and typed 
into TMR. This semimanual system resulted in 
higher costs than a completely automated system 
because of the need to pay a data technician to 
enter data into TMR. It met the needs of Lin
coln, however. 

Development of Computerized Health Maintenance 
Prompts at Lincoln 
To adapt the standard TMR health maintenance 
prompts to the Lincoln Community Health Cen
ter needs, we met with the medical director 
(LTB) at Lincoln and reviewed its current paper 
health maintenance encounter form with physi
cian representatives to determine which screen
ing tests and counseling services were considered 
standards of care. We wanted to ensure that the 
computerized prompts would address a broad 
scope of health maintenance, thus improving the 
likelihood that the study clinicians would use the 
form. 

The Lincoln clinicians chose the following pa-
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tient care recommendations and counseling re
minders for the system: smoking status, Papanico
laou tests, mammograms, breast self-examination, 
clinical breast examination, cholesterol levels, rec
tal examination, assessment of activities of daily 
living, assessment of cardiovascular risk, and 
pneumococcus, diphtheria-tetanus, and influenza 
vaccinations. Because the standard TMR health 
maintenance prompts contained no patient educa
tion or physical examination prompts, new 
prompts were designed for smoking cessation 
counseling, breast self-examination counseling, 
clinical breast examination, rectal examination, 
cardiovascular risk assessment, and activities of 
daily living assessment. 

The final Lincoln TMR health maintenance 
prompts (Figure 1) were printed on purple paper 
and attached to the chart of each study patient. 
The form contained patient demographics, a 
space for clinicians to record their provider identi
fication number, and the name of the clinic in 
which they were seeing the patient, as well as age
and sex-specific prompts for tests or procedures 
for which the patient was eligible. These prompts 
included the Lincoln-recommended interval for 
the tests or procedures and the date that they were 
last performed, as well as the results for that pa
tient, the next due date, and whether the patient 
was past due. 

During the active study phase, clinicians noted 
on the form whether the past due items had been 
previously completed at an outside facility or 
whether they had been completed during the of
fice visit. Clinicians also indicated the results of 
any physical examinations completed during the 
encounter. Using a coded data phrase, a num
bered standard response, the Lincoln clinicians 
noted whether they performed a recommended 
test, such as a Papanicolaou smear, or ordered a 
test, such as a mammogram. In addition, the 
coded data phrases allowed the clinicians to indi
cate whether they had discussed the recom
mended test or procedure with the patient and 
whether they or the patient chose to delay the test 
until the next visit. Clinicians also could note 
whether the test was inappropriate for that visit 
or would never be appropriate for that patient 
(eg, a mammogram for a woman who had had a 
bilateral mastectomy). The TMR forms were col
lected at the end of each day and manually en
tered into TMR by a data technician. 

_---I 
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LCHC HEALTHY BIRTHDAYS PROJECT 
Category: CO TINUITY 
Primary MD: _________ _ 
Occupation: 

Employer: 

Date apt: Printed: 09/23/96 16:41 

WALK IN CLI IC CO TlNUITY CLI IC 
REFERRED TO CONTINUITY CLI IC 

PATIENT CARE RECOMMENDATIO 

TEST RECOMMENDED 
AGE FREQUENCY 

SMOKING AGE 18+YR EVERYVI IT 

CHOLE TEROL AGE 18-70YR EVERY 5 YR 

DT AGE 18+ YR EVERY 10YR 

PNE · MOCOCCA AGE 65+YR o CE 

INFLUENZA AGE 65+YR EVERY 1 YR 

RECTAL EXAM AGE 40+ YR EVERY 1 YR 

ADL ASSESSM AGE 65+YR EVERY 1 YR 

CVH RISK AGE 18+YR o CE 

PAP AGE 18+YR EVERY 1 YR 

MAMMOGRAM AGE 50+YR EVERY 2YR 

BREAST SELF AGE 18+YR EVEHY 1 YR 

BREA TMO GE 35+YR EVERY 1 YR 

COUNSELING NEEDED THIS VISIT 

PATIE T DEMOGRAPHIC 

RV 
)T 

G. Smith 
Main treet 
An ytown , SA 27000-40 
919 - 999 - 9999 
Date of birth: 04/ 22/ 28 
68 yo female 

PEClALTY CLI IC 

LAST DONE 
RESULT DATE 

ADVT ED 01 /27/95 
174 11/ 10/ 94 

DO E 01/11/95 

DO E 01/11/95 

DO E 11/??/9-! 

NRE ORDED 01/11/95 

DO E 01 / 11/95 

UNRE OROED 12/ 06/ 9 

NEXT SCREENING 
DATE 

*DUE m · 
D E 11/10/99 

DUE 01/10/ 05 

o E '0 . 
*D E 

*OLE 

*0 E 

* D E 

*0 E 

*D E OW· 

MOKTNG RX: ICOTI E PATCH __ _ ICOTI E G M __ _ 
NEVER MOKED: __ _ 

PREVIOUS SMOKER: - - - - -> I PA T 2 YEAR 2 OR MORE YEAR AGO __ _ 
MOKER - - - - -> ASKED 

TEST 

I FLUE ZA 

RECTAL EXAM 

PLACE 

ADVI ED 

DATE 

A I TED PICKED D TE 

RE ULT 
ORMAIj AB ORMAIjVAL ) 

ADLAS ESSME --------------------------1r------
PAP 

MAMMOGRAM --------------------------r------
BREAST ELF 

BREAST MD 
------------------------~-

ACfION CODES: 1=00 E TODAY, 2=ORDERED, j=D1 U SED/pATIENT DELAYED, =D1S 
5= ·OT APPROPRIATE THIS I IT,6= iEVER APPROPRIATE 

PLACE 

PRIMARY PROVIDER 

CHOL 105-200 

11/ 10/94 

ALK I C 

MI SI G M 

MG/DL 174 

~ED/ to DELA YEO, 

1-0 

Figure I. Lincoln Community Health Center health maintenance prompts attached to each tudy patient chart for 
The Medical Record (TMR) data collection. 
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1.0 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

Mar 94 Apr 94 May 94 Jun 94 July 94 Au,94 Sop 94 Oct 94 Noy 94 Doc 94 Jan 95 fob 95 Mar 95 Apr 95 May 95 Jun 95 July 95 Au,95 Sop 95 Oc195 No. 95 

Booster Training Session -0- PAP --.- Mammogram -CBE -0- Smoking 

Figure 2. Monthly physician compliance with The Medical Record (TMR) computer form at Lincoln Community 

health Center for Papanicolaou (Pap) tests, mammography, clinician breast examination (CBE), and smoking
cessation counseling. 

The rationale for the detailed data collection 
on actual events of the encounter wa to allow 
analysis of the various behaviors that occur in the 
office setting. To date, few if any studies have eval
uated how frequently phy icians use prompting 
systems or what portion of the system is rated 
most useful by physicians. 

TrailJing Lincoln Staff to Use TMR 
InJanuary 1994, shortly after the Lincoln TMR 
system became operational, clinicians, nurses, and 
the directors of upport ervices and Medical 
Records at Lincoln attended an initial training 
session. Those attending learned how TMR oper
ated and how its use could enhance clinicians' 
practices; they were also taught the ask-advise-as-
ist-arrange follow-up model developed by the 

N I.fl to encourage clinicians to provide brief ef
fective coun eting on smoking cessation and can
cer screening. 

Individual training began at the initiation of 
TMR and continued throughout the study period. 
For example, as the clinical staff changed, newly 
hired clinicians received individual training before 
they began work. In addition, the data technician 
was available at Lincoln daily to provide support 
to clinicians. 

Five approache were used to keep the staff and 
clinicians' TMR skills up to date and to encourage 
full participation in the tudy: 
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1. TMR manual was available in the physi
cians' work room. 

2. roup refresher training sessions were offered 
initially in February and May of 1994 and 
quarterly for the first year, and were held 
whenever a new clinician was hired. 

3. For the first 8 months and then quarterly, all 
staff received monthly newsletters or mailings 
listing changes in TMR and reinforcing pro
viders for their use ofTMR forms. 

4. The study project manager raised awareness of 
the project among the staff at Lincoln by 
speaking about the status of the project during 
all routine meetings of the clinicians and staff. 

S. The medical director at Lincoln received 
monthly statistical data on clinician compli
ance with TMR prompts. 

Results 
We assessed clinician compliance with using the 
TMR reminder fonns and physician self-reported 
barriers to using the forms during a patient visit. 
Clinician compliance was defined specifically for 
the study as recording an action on the form for 
any screening test listed as deficient, regardless of 
what action the clinician took. This measure of 
compliance did not evaluate the percentage of 
completed screening tests; rather, it was a proce s 
measure that examined physician use of the 
prompting system. 
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1.0 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

Mar 94 Apr 94 May 94 Jun 94 July 94 Aua94 Sep 94 Oct 94 Nov 94 Dec 94 Jan 95 Feb 95 Mar 95 Apr 95 May 95 Jun 95 July 95 Aul95 Sep 95 DeUS Nov 95 

-0- PAP ---Mammogram ---CBE ~ Smoking 

Figure 3. Cumulative physician compliance with The Medical Record (TMR) computer form at lincoln 
Community Health Center for Papanicolaou (Pap) tests, mammography, clinician breast examination (CBE), and 

smoking-cessation counseling. 

Initial clinician compliance rates in the first 5 
months of the study for mammograms, Papanico
laou tests, clinician breast examinations, and 
smoking cessation counseling were 95 percent, 82 
percent, 77 percent, and 53 percent, respectively 
(Figure 2). Compliance for all measures dropped 
during the next 5 to 7 months for all interventions 
and ranged from 26 to 47 percent. The periodic 
addition of pep talks and training sessions for the 
clinicians did not appear to affect clinician compli
ance. The cun1ulative total for each screening test 
leveled off around the 14th month of the tudy, 
with cumulative compliance rates of 65 percent, 
57 percent, 53 percent, and 48 percent, respec
tively, for the 21 months of the study (Figure 3). 

Barriers Faced by Clinicians 
Clinicians were surveyed 18 months into the study 
to determine their barriers to using the TMR 
form at patient visits and to recommending 
needed screening tests and counseling. Five of 7 
clinicians reported that they completed the TMR 
form "most of the time." Mo t clinicians believed 
it was a good reminder system. The major reasons 
for not completing the TMR form were not 
enough time and d1e need to use and complete pa
per maintenance forms. The paper forms were 
standard Lincoln form used for both study and 
nonstudy patients. When completing the TMR 
forms, one half of the clinicians stated that they 

addressed every screening test or counseling e
sion that was indicated as "due now." 

ompleting the TMR form took less than 5 
minutes per patient. The amount of time required 
to coun el patients and to perform creening te ts, 

however, was 10 to 14 minute for one half the 
clinicians and more than 15 minutes for the other 
half. Time to provide smoking-cessation counsel
ing for new patients ranged from les than 5 min
ute (40f7 clinicians) to 10 minutes or more (2 of 
7 clinicians) . Counseling for moking ce sation 
became less time-consuming for most clinicians 
during subsequent visits. 

Cost of lmplemmting TA-IR at LincoitJ 
Evaluation of the costs of implementing the T 1R 
computerized reminder sy tem is an important a -
pect of our larger tudy. tart-up cost included 
personnel time for design, setup, and training ac
tivities; consultant costs; equipment purcha e and 
installation; re ources; and supplies. tart-up co ts 

for the 1318 tudy patient at Lincoln were 
$23,332.08 in 1992 dollars ($17.70 per patient). 
Had the ystem been used for the entire Lincoln 
patient population, the initial tart-up costs would 
not have increased; in tead, the number of antici
pated patients would ha e been 10,183, resulting 
in per patient tart-up costs f$2.29. Maintenance 
costs, not calculated for this analysi , will be re
ported at a later date. 
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Discussion 
We encountered several challenges to implement
ing this computer system in a community health 
center serving a predominantly lower income, 
African-American population. 

First, we had to obtain clinician and staff sup
port and acceptance. To do so, we worked directly 
with the medical director, who was a respected 
clinician leader in the group, and provided exten
sive training to the clinicians both in the group 
setting and individually. The more familiar clini
cians were with computerized systems, the more 
likely they were to use TMR regularly. Clinic 
staff members were enthusiastic about the project. 

The second and most difficult challenge was 
the integration ofTMR into the daily activities of 
the practice. \Ve integrated only a portion of 
TMR into the practice, which maintained its pa
per chart as the master copy of all the patient 
records and its own billing and scheduling com
puter system. Our inability to link the Lincoln 
computer system with TMR resulted in a less effi
cient computerized prompting system with built
in barriers, specifically, the need to complete an 
additional health maintenance form. 

Our study highlights some of the difficulties 
encountered when two divergent computer sys
tems are interfaced. Our experience with interfac
ing other clinical computer systems has shown 
that it is a difficult task at best; in this case, it was 
not possible. This system might not be generaliz
able to practices having the resources to purchase 
and install complete oUice computer systems that 
handle appoinnnents, accounting, laboratory and 
x-ray test ordering and results, and clinical med
ical records. Our experience, however, is probably 
similar to other community health center and 
public health settings where funds and resources 
are more limited. 

As part of the initial evaluation of TMR, we 
tracked the compliance levels of clinicians in com
pleting the prompting forms. Although initial 
clinician compliance levels hovered around 95 
percent for mammography, they were only 53 
percent for smoking cessation. Compliance levels 
decreased measurably during the next 7 months 
and then rose to a steady state of 40 to 50 percent 
compliance with any given counseling or screen
ing test. This drop in compliance oC(''Ufred despite 
multiple group and one-on-one training sessions 
with clinicians and staff or reminder letters, 
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newsletters, personalized feedback, and various 
contests and rewards. Some reasons for decreased 
compliance could be clinician turnover, heavier 
patient load during a period of reduced clinician 
staffing, seasonal variation, increasing stresses on 
primary care clinicians to provide more manage
ment of all the patient's medical needs (managed 
care), the difficult and often frustrating nature of 
clinician counseling for such problems as smok
ing, and finally, the higher than average complex
ity of medical and social problems of most Lincoln 
patients. Because of funding constraints, we were 
not able to offer increased financial compensation 
to the physicians and staff for improved compli
ance, which is a strategy often used by managed 
care organizations. 

This study is among the first to examine clini
cian use of a prompting system in a community 
health setting. Our data suggest that even with 
state of-the-art prompting devices, clinicians used 
the prompts only 50 percent of the time and com
pleted needed health maintenance in less than 50 
percent of the office visits. Our study findings sug
gest that a major barrier to physicians' performing 
screening is lack of time during the encounter, 
which is not surprising, as most primary care 
physicians must address both the patients' agendas 
and presenting complaints and screening in an av
erage 10- to IS-minute visit. Thus, if patients are 
to get the screening tests needed to meet the goal 
of Healthy People 2000, additional intervention 
methods, such as tailored, personalized written 
feedback and telephone counseling, which can be 
adjuncts to the clinician, will be vital. 

In summary, we found that a computerized 
prompting system can be implemented and used 
in a community health center, but its effectiveness 
was limited by the costs of interfacing to the pre
existing, often archaic, computerized billing sys
tems. Use of the computerized prompting system 
by community health center physicians was con
strained by a number of factors, including lack of 
physician time during the encounter. Counseling 
was undoubtedly increased as a consequence of 
prompting, but other system changes and patient 
interventions will be required to achieve a greater 
impact. 
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