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An interactive on-line clinical information system is in operation 
within the residency program of the Department of Family Practice 
at the Medical University of South Carolina in Charleston. This 
approach eliminates some of the traditional sources of error in 
collecting clinical information. Particular attention is given to flexi­
bility of data presentation: data may be segregated by time, by 
disease entity, by age and sex of the patient, by physician, by year 
of residency, and by disease class. The responsiveness of this on-line 
technology allows the production of complete, up-to-date practice 
reports within 24 hours of a request.

Previous studies of morbidity and 
physician/patient encounters within 
academic and clinical family practice 
have relied upon a form or daily log 
separate from the actual clinical rec­
ord.1'5 It has been suggested that data 
collection from such a separate en­
counter form introduces a significant 
loss rate into the information system. 
Dickie and his group, in a recently 
published article, studied 108 charts to 
determine the accuracy of information 
transfer onto the encounter form. He 
determined that fewer problems 
appeared on the encounter form than 
were recorded in the clinical note with 
exact matching occurring in 85 per­
cent of the cases.6 In an earlier study
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by Bentsen when family practice resi­
dents were observed by experienced 
physicians during patient encounters 
the results showed that only 60 per­
cent of problems addressed at each 
encounter were recorded on an en­
counter form. Pairs of observers dif­
fered among themselves as to the main 
problem dealt with in 15 percent of 
the cases.7

An additional concern in data col­
lection is the issue of morbidity cod­
ing. Previous studies have often relied 
upon support personnel or secretarial

1 3help to accomplish problem coding. 
Dickie noted that coding by support 
personnel was accurate to the level of 
particular disease in only 84 percent of 
the cases, but was accurate within the 
broader limits of disease class 95 per­
cent of the time.6 An earlier study by 
Gruer noted that even with experi­
enced paraprofessionals performing 
the coding an error rate of one to 
three percent could be expected.3

A final concern in major large-scale 
studies of the clinical content of fam­
ily practice is variability of coding 
convention among the different med­
ical practices and practitioners in­
cluded in such studies. Thus an 
approach to standardized coding in the 
m u lti-p h y sic ian  environment is 
needed.

System of Data Collection
The present study relies upon a 

sophisticated on-line computer-based 
system of data collection, correction, 
and analysis. The computer, a 
PDP-15/75 (Digital Equipment Cor­
poration, Maynard, Massachusetts) is 
located within our Family Practice 
Center. A MIIS operating system 
(Medical Information Technology, 
Cambridge, Massachusetts) is used. 
Terminals are disseminated throughout 
the clinic and in allied clinics and 
medical practices at six locations in 
South Carolina.* While the clinical 
information system presented here is

*W h ile  th e  p resen t paper w il l  be c o n fin e d  to  
th e  data  c o lle c tio n  p roce d u res  and results a t 
th e  C harles ton  F a m ily  P ractice  C lin ic , 
s im ila r p roce d u res  are in use a t th e  o th e r six 
sites and id e n tica l data  p re se n ta tio n s  are 
availab le  fro m  each o f  these c lin ics .
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fully integrated with an on-line billing 
system, this discussion will be limited 
to clinical information only.

Residents within the Family Prac­
tice Clinic dictate problem-oriented 
progress notes which are routed to a 
central transcription station. The tapes 
are transcribed directly into cathode- 
ray-tube computer terminals (CRT) by 
a team of data entry operators with 
training in medical terminology. Each 
newly transcribed note is printed on 
the day of transcription in rough draft 
form which is then forwarded to the 
original physician for correction. Cor­
rections are made directly on the 
computer printout and corrected notes 
are returned to the original typist. The 
corrected transcription is then avail­
able for inclusion in the patient’s chart 
prior to the next scheduled visit to the 
clinic.

Key data such as physician identity, 
problem or problems seen, date of 
visit, drugs prescribed, and procedures 
performed are captured by the com­
puter from the dictated progress note 
and are stored and kept on-line for 
long-term study. The “free text” infor­
mation contained within the remain­
der of each progress note is retained 
on file for a period of six months to a 
year (depending on disc storage re­
quirements) and is then purged to an 
off-line archival disc file for use as 
needed.

Problems are entered into the com­
puter exactly as dictated by the physi­
cian. A distinction is made between 
new problems and follow-up visits for 
old problems. These problems are 
“looked up” in a computer-stored 
table which contains the International 
Classification of Health Problems in 
Primary Care (ICHPPC)8 and a set of 
synonyms to the ICHPPC rubrics 
which have been defined and agreed 
upon within the clinic. Using this 
system, approximately 70 percent of 
new diagnoses are coded by the com­
puter. It is stfll necessary for approxi­
mately 30 percent of new diagnoses to 
be manually coded. Here again the 
computer has a role to play. A work­
sheet of non-coded new problems is 
produced on demand by the computer 
in the medical records library. Each 
problem is listed by physician and 
patient. The medical records librarian 
codes those entities which were re­
jected by the machine because of 
superfluous descriptive text or other 
clearly defined errors and presents the

remaining uncoded problems to the 
physician for coding.

System Output
In this section a discussion of four 

printouts will be presented which 
represent an important part of the 
output of the system described in this 
paper. The on-line nature of the sys­
tem allows data to be current at the 
time printouts are produced. All of the 
analyses presented are available to 
residents and attending faculty of the 
clinic for their own teaching, evalua­
tion, apd research purposes.

The Periodic Morbidity Analysis
A number of investigators have 

recognized the importance of defining 
the content of family practice. Within 
a training program such as this one it is 
particularly important to analyze the 
morbidity which accounts for the bulk 
of the residents’ clinical experience. 
The periodic morbidity analysis 
(Figure 1) presents each entity within 
the ICHPPC coding system ranked 
according to the rate (per 1,000 pa­
tients) at which that entity appears on 
problem lists. Obviously, many acute 
diseases are common and thus may 
rank high on such a list but, unlike 
rarer chronic diseases requiring fre­
quent physician/patient encounters, 
may account for a relatively smaller 
percent of the physician’s time. For 
this reason the diseases are also ranked 
according to the percent of visits to 
the clinic accounted for by each dis­

ease. The most common causes for 
visits to the clinic (Figure 2) differ 
considerably from the most common 
problems found on individual problem 
lists. For example, diabetes mellitus 
ranks 29th as a problem on individual 
problem lists (with a rate of 24 per 
1,000 patients) and does not appear in 
Figure 1 which presents only the first 
23 problems ranked according to fre­
quency on problem lists; however, 
diabetes mellitus ranks sixth as a prob­
lem seen during an encounter (diabetes 
is addressed in 30 of 1,000 encoun­
ters) and can be found ranked in that 
position in Figure 2, reasons for visits 
to the clinic.

Certain auxiliary data (Figure 3) are 
computed When the morbidity analysis 
is run, and these allow correction of 
rates, as desired, for inactive patients, 
for inactive problems, and for patients 
with incomplete demographic profiles. 
These adjustments are essential to pro­
vide accurate denominators for com­
puting appropriate problem and visit 
rates as emphasized by Bass,9

Individual Disease Statistics
The data on each disease entity 

extend into the individual practices of 
each of the residents and clinical at- 
tendings. This analysis (Figure 4) 
allows each physician to compare tlie 
rates for selected diseases within 
his/her practice to ; those of the peer 
group within the clinic. Physicians can 
also compare their rate of visits for 
each disease entity to the rate? of their 
peer group within the clinic. These 
disease statistics by physician and by 
practice subgroup are available on re­
quest for each of the rubrics witjlin 
the ICHPPC system, a service which 
encourages comparison of practice 
statistics among physicians as has been 
endorsed by most investigators in the 
field4’10
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DEPARTMENT 08 F A M I L Y  P R A C T I C E  -

PERIODIC MORBIDITY ANALYSIS  
FOR PAT IEN TS  0 t, OVFR 
FOR C L I N I C

s z s R A T I E N T S * = * s x s s V I S I T S : : : z ICHPPC
1 RANK RATE 1 RANK PCT

5074 1 . 603 2 9 2 4 1 . 1 3 3 Y00

2245 2 . 266 808 5 . 0 3 6 460

2238 3 . 2 6 6 850 4 . 0  38 7 8 8 9

1061 4 . 1 26 12 3 9 2 . 0 5 b Y0 09

795 5 . 0 9 4 355 11 . 0 1 6 520

730 6 . 0 8 6 595 7 . 0 2 7 277

706 7 . 0 8 3 466 8 . 0 2 1 7 8 5 5

642 8 . 0 7 6 311 1 3 . 0 1 4 3810

569 9 . 0 6 7 319 1 2 . 0 1 4 595

514 10 . 0 6 1 1055 3 . 0 4 8 40 1 2

450 11 . 0 5  3 231 1 6 . 0 1 0 791

376 12 . 0 4 4 174 19 . 0 0 7 6221

366 1 3 . 0 4  3 210 1 7 . 009 7 2 8 9

355 1 4 . 0 4 2 131 27 . 0 0 5 692

346 15 . 0 4 1 233 15 . 0 1 0 3000

343 16 . 0 4 0 424 9 . 0 1 9 YbO
. 0 4 0 139 25 . 0 0 6 507

330 17 . 0 3 9 374 10 . 0 1 7 3004

328 18 . 0 3 8 280 14 . 0 1 2 Y 4 3

316 19 . 0 3 7 88 45 . 0 0 4 929

298 20 . 0 3 5 126 29 . 0 0 5 110

289 21 . 0 3 4 159 21 . 0 0 7 78 2 0

272 22 . 0 3 2 125 30 . 0 0 5 787 3

258 23 . 0 3 0 105 35 . 0 0 4 889

MFD I CAL U M V F R S J T Y  OF SOUTH CAROLINA

DATE PUNS JAN 13 . 1977
FROM: JAN 0 1 . 1 9 7 6  TO! DEC 3 1 . 1 9 7 6
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PROBLEM

MEDICAL EXAM, no D ISEASE DETECTED 

ACUTE UPPER PESPJP TRACT INFECTION 

S I G N .  SYMPTOM. I L L  DEFINED COND NEC 

DENTAL p r e v e n t i v e  PROGRAM 

TEETH SUPPORT STRUCTURE DISEASES 

OBESITY

ABDOMINAL PAIN 

ACUTE O T I T I S  MEDIA 

C Y S T I T I S  & URINARY INFECTION NOS 

HYPERTENSION NOS 

HEADACHE 

V A G I N I T I S  NOS

LOW BACK PAIN WO R A D IA T IN G  SYMPTOMS

CONTACT 6 OTHER D E R M A T IT IS  NEC

ANXIETY NEUROSIS

DIAGNOSING PREGNANCY 
HAY FEVER

DEPRESSIVE NEUROSIS 

OTHER CONTRACEPTIVE METHODS 

B R U IS E .  CONTUSION. CRUSHING 

DERMATOPHYTOSIS 6 DERMATOMYCOSIS 

CHEST PAIN 

PAIN IN J O I N T

LACERAT/OPEN WOUND/TRAUM AMPUTATN

Figure 1. Periodic morbidity analysis ranked by frequency of problem definition

All figures (except Figure 3) are computer printouts compiling data from the actual patient records of the Family Practice Clinic, 
Medical University of South Carolina. The periodic morbidity analysis presents the ICHPPC rubrics ranked according to their frequency 
°f use in individual problem lists. Thus obesity, with a rank of 6, is the 6th most frequently used rubric and occurs on the problem lists 
of 86 of each 1,000 patients. A total of 730 of the 8,415 active patients (at the time this analysis was run) had this problem on their 
Problem list. These same data, here compiled for the entire practice and for all patient visits in 1976, can also be compiled for the 
Practice of any particular physician and covering any time period. Patients of any age grouping can be considered separately.
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PRQHLE M

M E D I C A L  EXAM,  NO n i S K A S K  DETECTED 

DE N T A L  P R E V E N T I V E  PROGRAM

H y p e r t e n s i o n  n o s

S I G N .  SYMPTOM.  I L L  DEKI NE. D COND NEC 

ACUTE UPPER KESPJ R TRACT I MEECTI  ON 

l) T AHE.TE S ME LI .  T TUS 

U B E S I T Y

A BDOMI NAL  p a i n  

D I A G N O S I N G  PREGNANCY

d e p r e s s i v e : n e u r o s i s

TEETH K SUPPORT STRUCTURE DISEASE' S 

C Y S T I T I S  N UR I N A RY  I N F E C T I O N  NOS 

ACUTE O T I T I S  MEDI A 

OTHER C O N T R A C E P T I V E  METHODS 

A N X I E T Y  NE U R f ' S I S  

HEADACHE

LOW HACK P A I N  l«0 R A D I A T I N G  SYMPTOMS 

ORAL C O N T R A C E P T I V E S  

V A G I N I T I S  NOS

CHRONI C I S C H E M I C  HEART D I S E A S E  

c h e :s i  P A I N
E L E V A T E D BLOOD PRESSURE:  NYU 

POSTMENOPAUS N I NTERMENSTW BLEEDING 

wA R T S .  ALL  S I T E S

Figure 2. Periodic morbidity analysis ranked by frequency of patient visits

This data presentation is similar to that of Figure 1; however, the rubrics are ranked according to the rate at which problems are 
addressed during patient encounters. Thus headache is the 16th most commonly seen problem because it was addressed (either alone o 
in combination with other problems) as part of 231 patient encounters. It represented 10 of each 1,000 problems addressed. (Nottn 
denominator used in computing this percentage was computed by considering all problems encountered for which coding into I 
was accomplished. At any time approximately 5 percent of our morbidity is uncoded, a factor which accounts for a difference betwee 
the denominator here (23,100) and the total number of problems seen as presented in Figure 3).
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Figure 3. Selected Practice Statistics

This figure is a compilation taken from auxiliary data which are computed along with several of the reports presented in the 
other figures as well as some data computed by reporting programs not presented in this paper. In compiling these data the 
term "patient encounter" is used to indicate actual patient visits to the clinic. The term "different problems" is used to 
indicate individual problems each counted only once irrespective of the number of times it was addressed in 1976. It is 
noteworthy that the average number of problems seen per encounter agrees closely with the figure of 1.5 reported by 
Bentsen.7 When the ratio of patients with a given number of encounters to patients with one less encounter (as suggested by 
Bass9) is computed an average ratio of .72 is obtained which agrees reasonably with the .65 average reported by Bass. This 
figure excludes the ratio of the "one encounter" group to the "zero encounter" group which in this case was .38. If the "zero 
encounter" group is corrected for patients with no defined problems (eg, presumably these patients have never visited the 
clinic despite being registered along with the other members of their families) a ratio of .78 for the "one encounter" group to 
the "zero encounter" group and an overall average ratio of .72 is obtained.

The following data are for active patients of the Family Practice 
Clinic as of January 13, 1977. Visits to the clinic are summarized 
for the period from January 1, 1976 through December 31, 1976.

Total active patients 8,535
Total patient encounters 18,799

P a t ie n t  V is it s  in 1 9 7 6 N u m b e r  o f  P a t ie n ts %  o f  P a tie n ts

0 3,565 41.7
1 1,351 15.8
2 1,011 11.8
3 674 7.8
4 511 5.9
5 341 3.9
6 281 3.2
7 220 2.5
8 148 1.7
9 113 1.3

10 65 0.7
More than 10 255 3.0

Total different problems seen in 1976 17,425
Total new problems in 1976 13,246
Total problems seen in 1976 27,095
Average problems per encounter 1.44

P a tie n t V is it s  in 1 9 7 6 N u m b e r  o f  P ro b le m s %  o f  P ro b le m s

0 27,695 61.3
1 12,308 27.2
2 3,068 6.7
3 1,062 2.3
4 449 0.9
5 199 0.4
6 132 0.2
7 68 0.1

More than 7 139 0.3

Total patients with no defined problems 1,831
Total patients with no sex on file 21
Total patients with no birthdate on file 213
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H 2 2 3 7 7 6 3 1 2 1 5 . 9 3 . 0 9 . 0 6 1 0 1 4 . 9 0

ft 1 S R 2 0 0 1 1 . 0 0 . 0 3 . 0 1 1 0 1 . 0 0

L 1 9  3 21 0 2 2 . 0 0 . 0 4 . 0 2 2 0 1 2 . 0 0

1 6  1 19 2 3 5 . 0 7 . 9 9 . O R 5 14 1 . 0 0

F F 1 1 5 0 0 0 . 0 0 . 9 0 . 0 0 0 0 . 0 0

S F 7 2 2 7 0 4 4 . 0 0 . 1 1 . 0 5 1 0 5 1 3 . 3 3

G R O U P  A S U B T O T A L S 1 b 3 9 5 1 5 2 6  6 4 9 0 0 2 0 6  . 0 4 1 4 6 31 2 2 2 . 0 6

r 3 2 2 R 6 b 7 1 3 2 0 . 0 6 . 1 o . O R 4 8 0 5 3 . 2 0
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S 1 S  3 1 R 3 2 5 . 1 2 . 0 7 . 0 9 1 11 1 . 2 5

P 1 6 7 2 2 1 2 3 . 0  3 . 0 5 . 0 4 0 2 2 . 0 0

H F .3 0 1 R 0 1 1 . 0 0 . 0 5 . 0 3 2 0 2 . 0 0

F F 2 9 3 5 9 4 1 9 1 4 . 0 4 . 0 9 . 0 6 3 t 9 . 6 0
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H 3 2 5 1 P 0 5 9 1 4 . 0 4 . 0 7 . 0 5 2 6 8 3 2 . 3 6

K 3 2 4 7 7 4 5 7 1 2 . 9 4 . 0 5 . 9 4 1 1 4 5 1 . 5 7

0 2 2 4 b 7 b b 1 0 1 6 . 0 5 . 0 7 . 0 6 5 6 1 0 . 8 3

M. 2 2 3 3 6 5 1 1 1 2 2 3 . 9 9 . 1 1 . 0 9 1 5 17 7 . 9 3

s 2 2 37 6 7 1 2 7 1 9 . 1 0 . 0 6 . 0 8 4 8 6 9 4 . 8 0

p 1 21 1 4 5 . 9 2 . 1 3 . 0 7 3 3 1 . 7 5

F 1 b  9 21 0 6 6 . 0 0 . 1 6 . O R 3 3 1 . 6 0

P 1 6 0 21 1 2 3 . 0 3 . 0 6 . 0 5 2 1 3 . 6 6

H F h h 2 9 0 0 i) . 0 9 . 0 9 . 0 0 0 0 . 0 0

F 2 b 1 0 n 0 0 . 0 0 . 0 0 . 0 0 0 0 . 0 0

G R O U P  C  S U B T O T A L S 1 7 1 2 5 3 o 4 5  6 6 1 1 1 0 4 0 7  . 0 5 1 2 4 6 0 4 3 1 . 5 9

l 3 7 9 5 1 6 21 . 0 4 . 1 2 . 0 7 5 2 0 4 3 . 0 5

M 3 2 1  R 7 4 5 R 1 3 . 0 5 . 0 6 . 0 5 2 2 1 4 2 . 4 4

M 3 2 2 6 71 1 1 1 1 2 2 . 1 1 . 0 8 . 0 9 5 3 0 9 4 . 0 7

ft 2 1 7 3 5 0 5 R 1 3 . 0 6 . 0 8 . 0 7 1 6 1 3 1 . 6 0

s 2 1 5 2 4 5 6 7 1 3 . 0 7 . 0 9 . O R 2 3 1 8 4 . 6 0

W 2 1 5 7 4 7 4 7 1 1 . 0 5 . 0 8 . 0 7 6 8 4 . 8 5

I. 1 6 3 21 4 2 6 . 1 7 . 0 5 . 0 9 2 0 3 . 6 6

H 1 P R 2 5 0 5 5 . 0 0 . 10 . 0 5 3 1 2 1 . 0 0

C 1 R 1 2 4 3 4 7 . 0 8 . 0 9 . 0 8 3 1 3 . 7 5

G F R 1 31 0 0 0 . 0 0 . 0 0 . 0 0 0 0 . 0 0

P F 0 0 0 0 0 . 0 0

G R O U P  D S U B T O T A L S 1 5 0 5 4 6 7 4 3  6 H 1 1 1 0 5 0 7  . 0 b 1 8 0 1 3 4 0 2 . 1  1

w 3 2 4 8 7 5 3 R 1 1 . 0 2 , 0 b . 0 4 2 5 0 3 3 . 1 2

7, 3 2 1 6 71 3 9 1 2 . 0 3 . O R . 0 5 1 6 0 5 2 . 2 8

S 3 2 2 0 6 6 6 6 1 2 . 0 6 . 0 5 . 0 5 6 1 8 1 . 5 0

S 2 2 6 5 7 7 R 1 2 2 0 . 0 6 . 0 9 . 0 7 1 3 3 6 4 . 8 1

2 2 6 9 8 0 7 1 0 1 7 . 9 5 . 0 6 , 0 b 1 0 2 2 9 1 . 2 5

1 7 4 2 4 1 3 4 . 0 2 . 0 8 . 0 5 0 4 . 0 0

K 1 71 2 0 1 3 4 . 0 2 . 0 9 . 0 5 5 1 1 1 . 6 6

1 7 R 2 2 1 2 3 . 0 3 . 0 4 . 0 3 3 6 1 . 0 0

B F 0 0 0 0 0 . 0 0

C F 2 2 5 1 0 1 . 0 9 . 0 0 . 0 4 1 0 1 . 0 0

G R O U P  F  S U B T O T A L S 1 4 b  3 4 4 0 .31 S3 8 4 0 4 . 0 5  . 0 4 7 9 7 0 3 0 1 . 4 0

G R A N D  TOTAL 7 R 9 2 2 4 4 5 1 7 7  3 1 8  4 9 5 0 4 . 0 7  . 0 5 6 5 8 2 1 4 1 7 6

F igure  4 . In d iv id u a l disease s ta tis tics

T h is  analysis is availab le  fo r  each o f th e  ICHPPC ru b rics . T h e  size o f  each in d iv id u a l p ra c tice  is p resented  a long w ith  th e  n u m b e r o f  m ale  and fe m a le  p a tie n ts  in each
prac tice  w ith  th e  selected d iagnosis th e  ra te  fo r  each sex fo r  th a t d iagnosis and th e  n u m b e r o f p a t ie n t v is its  to the  p a tie n t's o w n p h ys ic ia n  o r to  o th e r p ra c t it io n e rs  a t
w h ic h  th a t p ro b le m  was addressed. A lso  presented is th e  n um b e r o f p a tie n ts  w ith  the selected p ro b le m  w h o  have had no note w r it te n in one year. L a s tly , th e  n u m b e r o f
p a tie n ts  w ith  th e  p ro b le m  w h o  have had a n o te  d u r in g  th e prev ious year is d iv id e d  b y  th e  to ta l n u m b e r o f v is its to  th e  p h ys ic ia n  b y these p a tie n ts  to  p ro v id e  an in d e x  o f
the average number of patient v.s.ts requested each year for patients vvith this problem by each ndividual resident.
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P R A C T I C E  A N A L Y S I S  P A R T  3 Y E A R 1 Y E A R 2 Y E A R 3

P R O B L E M ♦ MAX AVG M I N T O P T O V MAX A V G M I N ♦  MAX AVG M I N T O P T O V MAX A V G M I N ♦  MAX AVG M I N T O P T OV MAX A V G M I N

♦♦ENDOCR, NUTRIT,  METABOL DISEAS**

THYROTOXICOSIS W/WO 
GOITER 1 0 0 2 2 1 0 0 1 0 0 5 0 0 0 0 2 0 0 7 11 7 0 0

HYPOTHYROIDISM,
MYXEDEMA,
CRETINISM 1 0 0 3 0 0 0 0 3 0 0 13 6 2 0 0 5 1 0 19 14 9 0 0

DIABETES MELLITUS 5 1 0 22 17 4 1 0 12 s 2 77 121 26 8 0 13 b 2 94 291 65 19 1

GOUT & HYPERURICEMIA 1 0 0 1 0 0 0 0 2 0 0 9 3 2 0 0 2 0 0 10 10 b 0 0

a v i t a m i n  & n u t r i t i o n a l
DISORDER NEC 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 3 0 0 0 0

LI P I D METABOLISM 
DISORDERS 3 0 0 b 1 1 0 0 3 0 0 13 2 1 0 0 5 1 0 16 12 4 0 0

OTHER ENDOCP, NUTRITN,  
METABOL DISORD 0 0 0 0 0 0 0 0 3 0 0 10 3 1 0 0 3 0 0 12 10 5 0 0

OBESITY 10 b 1 9b 50 B 3 0 30 1 9 9 267 9 8 11 7 3 35 20 14 310 235 27 15 5

ABNORMAL UNEXPLAINED 
BIOCMFM TEST 3 1 0 l b 0 0 0 0 10 5 2 7 4 1 7 4 1 0 1 9 b 1 9 1 3 8 1 5 2 0

FEEDING PROBLEM IN BABY 1 0 0 1 0 0 0 0 1 0 0 3 0 0 0 0 1 0 0 2 0 0 0 0

NONTOXIC GOITER & 
NODULE 2 0 0 b 2 2 0 0 B 2 0 40 1 1 6 0 0 b 2 0 3 0 34 1 2 2 0

♦♦I NFECTI VE AND PARASITIC DISEASES**

c h i c f e n p o x 2 0 0 7 0 0 0 0 5 1 0 20 0 0 0 0 3 1 0 1 6 4 2 0 0

d e r m a t o p h y t o s i s  6
DERMAT0MYC0S1S 7 2 0 3 0 4 2 0 0 17 9 1 127 3 0 b 2 0 17 b 3 100 41 9 2 0

PRESUMED INEECTIOUS 
INTESTIN DISEAS 4 1 0 27 1 1 0 0 l b b 1 9 0 9 3 0 0 H 5 , 8 4 12 3 0 0

HERPES ZOSTFP 1 0 0 1 0 0 0 0 3 0 0 4 0 0 0 0 3 0 0 1 4 2 1 0 0

♦ MXX = MAXIMIJH MINsMIN OF SEEN AVG=AVERAGF TOP=IOTAL PATIENTS THVsTOTAL V I S I T S

Figure 5. Disease comparisons among years of residency

Each diagnostic group is presented with data segregated by individual diseases. The maximum, average, and minimum number of patients and patient visits for each disease is 
presented on a "per practice" basis. Thus, in the second year residency group, no practice had less than two or more than 12 diabetic patients with the average resident following 
5 such patients. In a like manner, among the third year group, no resident saw a patient for obesity as part of fewer than 5 patient encounters or as part of more than 27 patient 
encounters with the average resident seeing patients for obesity as part of 15 patient encounters. Encounters have been compiled for a one year period
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Disease Co m parisons a m o ng  Y e a rs o f  
Residency

An additional analysis presents dis­
ease statistics associated by diagnostic 
group and by year of residency within 
the program. This analysis (Figure 5) is 
particularly useful in analyzing 
changes in diagnostic practice by %  
residents as they proceed through the 
residency. It is utilized by the enroll­
ment committee to identify practices 
which appear to be deficient in certain 
key diseases and, in conjunction wjth 
the particular statistics for those f'|)is- 
eases, allows identification of specific 
residents whose experience may be 
inadequate. Conversely, residents 
whose practice rates for certain dis­
eases are much higher than expected 
may he encouraged to review the 
appropriate diagnostic criteria.

Age and Sex Disease Distribution
This analysis presents the diagnostic 

groups represented within the practice 
of a resident. Patients and patient 
visits are divided into age and sex 
groupings for each disease represented 
in the practice (Figure 6). Compari­
sons are possible among the disease 
profiles in any resident’s practice or 
between any resident’s practice and 
independent, published data.

Discussion

This computer-based clinical infor- 
mation system operates within the 
Family Practice Clinic as a functional 
Part of the clinic process. The “on­

line” methodology utilized in this 
system depends upon the availability 
of computer terminals in various parts 
of the clinic for data entry on a 
day-to-day basis. The direct post of 
this technology is higher than the 
traditional “batch” computer which 
accepts data in large groups from 
punch cards or prepared tapes. A 
recent estimate of the operating costs 
of this system (excluding support for 
ongoing research and development) 
was $.48 per patient per month. This 
figure includes computer and terminal 
operations and maintenance as well as 
personnel directly involved with entry 
of medical data. Flowever, on-line 
technology does introduce advantages 
which have been found to be impor­
tant.

A significant loss rate occurs when 
clinical data are collected on a secon­
dary document (eg daily work log or 
encounter form) and are only then 
transformed into machine-readable 
form and entered into the computer. 
The system described in this paper 
obviates the necessity for an inter­
mediate document since data are tran­
scribed directly into the computer from 
the actual dictated progress note. All 
problems which are addressed in the 
dictation are entered so that the neces­
sity of choosing one or more “main” 
problems is eliminated. In this way it is 
possible to obtain neat, legible com­
puter printed progress notes as part of 
the same process which captures im­
portant clinical data.

The use of a computer-stored table 
of ICF1PPC rubrics and synonyms 
greatly increases the consistency of 
problem coding. The computerized 
table is easily updated to irfporporate 
synonyms commonly noted on the 
worksheet of uncoded problems. The 
authors believe that this automated 
system of problem coding represents a 
standard of accuracy and consistency 
which would not be obtainable with a 
totally manual system.

Data can be presented which is 
collated according to a number of 
important factors such as diagnostic 
groups, individual diseases, individual 
physicians, peer groups of physicians, 
and demographic subgroupings of pa­
tients. Such flexibility allows an in­
formation system such as this one to 
become a functional partner in the 
clinical, teaching, research, and peer 
review components of the family prac­
tice residency.11,12 This partnership

relationship is further enhanced when 
a responsive on-li^e system adapts 
easily to the changing perceptions of 
its users on a time scjle which is 
acceptable to their work habits. The 
location of the computer and its sup­
port personnel physically within the 
clinic has greatly facilitated the devel­
opment of this responsiveness. Typi­
cally, any of the analyses illustrated in 
this paper (along with numerous addi­
tional analyses not presented here) can 
be produced, based upon current data, 
within 24 hours of a request.
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