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SPECIAL ARTICLE

PROTOCOLS FOR PHYSICIAN ASSISTANTS

Management of Diabetes and Hypertension

AntHONY L. KoMmarorr, M.D.; W. L. Brack, Sc.D., Marcarer FratLEy, B.A., RoserT H. KNoPP, M.D.,
Barney REeirreN, Pu.D., aAND HErBERT SuErRMAN, D.E.E.

Abstract Physician assistants used problem-oriented
protocols in management of patients with diabetes and
hypertension. The protocols directed the physician as-
sistantin determining what data to collect, and whether
the patients required a physician’s care at that visit.
Physicians verified the ability of the physician assist-
ants to collect history and physical-examination data
accurately, noting false-positive findings on 11 per cent
of 381 visits, and false-negative findings on 1 per cent
of visits. Subsequently, physicians selected certain pa-

PHYSICIANS increasingly are delegating clinical
responsibilities to physician assistants and nurse
practitioners whose past experience, training, formal
credentials and titles vary widely. One approach to set-
ting standards for physician assistants — a term used
henceforth to include nurse practitioners — and to pro-
viding a mechanism for monitoring performance, is
the development of problem-oriented protocols (also
called “clinical algorithms”). Protocols explicitly de-
lineate the tasks to be performed by the assistants.
Sheft' and Tuddenham® and their colleagues report
that, with protocol guidance, briefly trained personnel
can interpret certain x-ray films accurately. Sox et al.,?
Tompkins,' Greenfield,” Bjorn®* and Vickery* de-
scribe a similar experience with the management of
acute minor illnesses. Our group®'® has reported on
preliminary experience with protocol development.
This paper describes experience with protocols for two
common chronic diseases — diabetes and hyperten-
sion.

The time that a physician spends in the care of a
chronically ill patient over the years is invested primar-
ily in monitoring stability or progression of disease,
" and providing psychosocial support, on the many re-
turn visits that follow initial diagnosis and therapy.
Many busy physicians think that they have too little
time to spend on the elements of chronic-disease man-
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tients as ‘‘suitable’’ to be managed by the physician as-
sistants. ‘‘Suitable’’ patients were then randomly as-
signed to be seen by the physician assistants (experi-
mental visits) or physicians (control visits) on return vis-
its. On 37 per cent of experimental visits over an 11-
month period, the patients went home without seeing a
physician. Physicians accepted the protocol disposi-
tion decision in 94 per cent of the cases. Patients ac-
cepted the system, as reflected by their attendance rate
at the clinic. (N Engl J Med 290:307-312, 1974)

agement that most require their training — such as
evaluation and treatment of complications of the pa-
tient’s disease and keeping an adequate medical
record.

In an effort to mitigate this problem, we introduced
a system of physician assistants using protocols into
several busy outpatient clinics. Three hypotheses were
tested: that physician assistants using protocols can
safely and effectively substitute for physicians on cer-
tain visits; that physicians accept this system; and that
patients accept this system.

METHODS
Description of the Protocols

A group of physicians involved in primary care met with special-
ists in diabetes and hypertension to develop the medical content of
the protocols. The detailed steps in protocol development are de-
scribed elsewhere.” ' The protocols have four general characteristics.
Inthe first place, the protocols are problem-oriented: they specify the
aquisition of only the data that are relevant to diabetes and hyper-
tension. They are not a general medical history or a review of sys-
tems, such as the Cornell Medical Index.' Secondly, questions
are grouped into attributes — a group of questions that pursue and
define a symptom, an element of the physical examination or a labo-
ratory test. Thirdly, branching logic specifies which history, physical
examination and laboratory data should be collected, and in what se-
quence, for each patient — depending on that patient’s age, sex,
medications and response to preceding questions. Branching logic
also individualizes the medical action recommended (e.g., the pa-
tient can safely go home without being examined by a physician), ac-
cording to the particular findings for each patient. Thus, the proto-
cols are more complex than medical questionnaires, which do not
specify such action. Fourthly, when a patient has both diabetes and
hypertension, a single combined protocol is administered that
merges the medical content relevant to both conditions. This com-
bination assures completeness, while avoiding redundancy.

Table 1 summarizes the content of the protocols. Several points
require elaboration. First of all, the sole purpose of the protocols is to
assess stability of disease on return visits in patients who have al-
ready been diagnosed and started on a program of therapy. When
the patient’s condition is deemed unstable by protocol standards,
the patient is referred to the physician. The protocols do not include
rules for instituting, altering or discontinuing therapy. Also, the pro-
tocols direct the collection of only the data — historical, physical ex-
amination and laboratory tests — that the physician assistants can be
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expected to collect as accurately as the physician. More complex
data collection, when needed, is left to the physician. Finally, the
protocols were administered by an on-line interactive computer dur-
ing the study reported here. We have subsequently found that the
logic rules can be made apparent in a simple printed format.

Table 1. Outline of Clinical Data Collected by the Combined
Diabetes-Hypertension Protocol.*

DatA COLLECTED

Interval history:

Medication compliance?

Medical attention since last visit?
Problems administering insulin? (if on insulin)
Rash?

Genital pruritus? (if female)

Skin ulcers?

Ecchymoses (if on medications)?
Headaches?

Postural lighthcadedness (if on appropriate medications)?
Palpitations?

Chest pain?

Dyspnea on exertion?

Orthopnea?

Paroxysmal nocturnal dyspnea?

Syncope?

Claudication?

Vomiting?

Diarrhea?

Breast swelling (male, on spironolactone)?
Missed menstrual period?

Dysuria?

Urinary frequency?

Home urine sugar values?

Hypoglycemic reactions (on insulin or sulfonylureas)?
Paresthesias?

Hemiparesis?

Shoe or foot problems?

Sexual problems?

Confusion?

Depression (on rauwolfia)?

Volunteered comments?

Physical examination:
Temperature
Pulse rate & rhythm
Respiration rate
Blood pressure
Weight
Gums/teeth
Ankic edema
Foot ulcers

Laboratory tests performed at visit:

Plasma glucose

Urine glucose

Urine acetone

Urine bilirubin

Urine protein

Urine sediment (if ordered)

*These data are obtained from the patient who is both hypertensive & diabetic.

Description of the Physician Assistants

We elected to see whether physician assistants with no past medi-
cal experience could learn the skills required by the protocols in a
brief training period. Because their training was more limited in
scope and duration than in other physician-assistant programs, we
chose to call these allied health workers “health assistants.” All had
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completed high school;.none had past work experience of conse-
quence in the health field.

The health assistants were selected primarily for their apparent
sensitivity, poise and warmth. Other important criteria included in-
telligence, willingness and ability to perform repetitive tasks thor-
oughly, and adequate dexterity. Training lasted for four weeks, and
concentrated on the skills described in the protocols (Table 1) and
the psychosocial aspects of patient care. A training manual was
developed, which described simply the pathophysiology of diabetes
and hypertension and explained the medical relevance and im-
portance of each protocol question.

When the health assistants saw patients during the study, they
took the history, performed the limited physical examination, and
ordered the laboratory tests summarized in Table 1 - guided by a
computer terminal that assured that the branching logic of the pro-
tocol would be followed accurately. The health assistants spent an
average of 25 minutes with each patient, approximately half the
time being spent on history taking. In addition to asking the formal
medical questions indicated by the protocol, they encouraged the
patients to express any additional symptoms, concerns or questions
about their illness or more general problems in their life. The health
assistant recorded this information, along with any additional clini-
cal observations (e.g., “the patient appears very frightened” or “the
patient looks unusually pale”) that were believed to be important.
At the end of the interview, a computer-generated printout summa-
rized the data obtained from the encounter and also indicated the
action that should be taken —e.g., whether the patient needed to see
a physician that day.

Stupy DEsicN anp REsuLTs
Preliminary Trials

Preliminary trials of health assistants using protocols
were conducted in four settings: the Beth Israel Hospi-
tal Outpatient Clinic; the Boston City Hospital Di-
abetes and Hypertension Clinics; and the Boston Vet-
erans Administration Outpatient Clinic. Between
June, 1970, and January, 1972, 441 patient visits were
studied. During this period, the language of the proto-
col history questions and the protocol logic rules were
modified on the basis of feedback from physicians in
these clinics.

The last major revision of the protocol content oc-
curred in January, 1972. From January through
March, 1972, 381 patient visits were closely monitored.
Physicians reviewed the protocol data as collected by
the health assistant, then saw each patient themselves,
and then annotated the protocol printout. In each case
they were asked to comment on whether the health as-
sistants had collected the history and physical-exami-
nation data accurately, and whether the protocol deci-
sion to send a patient home without physician consul-
tation was medically sound.

Regarding the accuracy of clinical data collected by
the health assistants, the reviewing physicians recorded
the following judgments: false-positive findings were
recorded by the health assistants on 11 per cent of visits.
False-negative findings, in which the health assistant
using the protocol missed findings that the physician
noted, were recorded in three cases (1 per cent of visits).
In all three cases the physician believed the health as-
sistant had failed to note the presence of pedal edema.
In no case was this omission regarded as “serious” — af-
fecting the physician’s diagnostic or therapeutic de-
cisions on the patient.
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In addition to commenting on the accuracy of the
clinical data collected, the physicians commented on
the referral decisions made by the protocols. When the
protocol rules recommended a referral to the physician
that day, the physician recorded whether the referral
was appropriate, or unnecessarily cautious. “Unneces-
sary” referrals were recorded on 39 (10 per cent) pa-
tient visits. This rate was anticipated by the protocol
developers, and was thought to be an acceptable price
to pay for the inherent conservatism of the protocol.
Physicians thought that the protocol failed to refer pa-
tients to them appropriately on three (1 per cent) pa-
tient visits. In none of these cases, however, did the
physician regard the failure to refer the patient to him
as “serious” (see definition above). The three patient
visits with “false-negative” findings were different from
the three occasions on which physicians thought the
protocol failed to refer appropriately. On the other
hand, many of the patient visits in which “false-posi-
tive” findings were noted correlated with a judgment
than an “unnecessary” referral to the physician had
been made.

Formal Evaluation

After the results of the preliminary trials had assured
all the physicians involved that the protocol system
was medically sound, it was implemented: patients
were sent home without seeing the physician when the
protocol logic so indicated, and with their consent. A
formal evaluation of the impact of the system was insti-

Visit N Visit N +1
—_——— |
MD classifies 1 MD classifies
patient as Unsuitable P patient os
suifable or t x;spl,:o suitable or = Unsuitable
unsuifable at | _I unsuitable ot
next visit | next visit
Conlrol
Suitable ! MD Suitable
Referral
| Patient sent
home without
seeing MD

Ron_;dm 4{ Protocot
Ass-q_nfﬁ, Experimental I_V'_s"_I

Figure 1. Study Design.

tuted at the Boston City Hospital Diabetes Clinic from
March, 1972, through January, 1973. Boston City
Hospital is a large, urban teaching hospital. The Di-
abetes Clinic sees about 100 patients per week. The
“typical patient” in this clinic is a poor, black, 55-year-
old woman and requires insulin. Many are hyperten-
sive as well as diabetic. The clinic physicians who par-
ticipated in this study included two full-time staff, two
fellows in diabetes and metabolism, and one resident in
diabetes.

Figure | describes the study design. The study physi-
cians were asked to consider the following question on
each of their patients, each time the patient came to the
clinic during the study period: “Can this patient be
managed on his next clinic visit by a health assistant
using the protocols, and possibly sent home without
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seeing you if the protocol so recommends?”’ Informed
consent was obtained the first time a patient was desig-
nated as “suitable” for protocol management. Every
time the physician judged a patient “unsuitable” for
protocol management, he listed his reasons for do-
ing so. These reasons are enumerated later in the
article.

After the physician had designated a patient as suit-
able for protocol management on his next clinic visit,
the patient was then randomly assigned to an experi-
mental patient visit (in which he was managed by the
protocol at his next visit) or to a control visit (in which
he was managed by the physician at his next visit). That
patients who were randomly assigned to experimental
and control visits were also medically equivalent is in-
dicated in Table 2. When the random assignment had

Table 2. Comparison of Randomly Assigned* Experimental
and Control Patient Visits.

COMPARATIVE EXPERIMENTAL CONTROL
Dara PaTienT Visitst Patient Visns*
(142 VisiTs (59 Visits
BY 84 PATIENTS) BY 53 PATIENTS)
Age (yr):
<40 19 (13%) 4 (1%)
>40 123 (87%) 55 (93%)
Average 54.9 55.7
Sex:
Male 57 (40%) 20 (34%)
Female 85 (60%) 39 (66%)
Race:
Black 78 (55%) 35 (59%)
White 64 (45%) 24 (41%)
Diabetes therapy:
Insulin 74 (52%) 29 (49%)
Oral agents 59 (42%) 23 (39%)
Diet only 8( 6%) S5( 8%)
Insulin & oral 1( 1%) 2( 3%)

Blood glucose on 223(S.D. =73.7) 208 (S.D. = 70.2)

day of randomization

157 (S.D.
38 (SD.

18.6) 142 (S.D. = 19.8)
123) 86(5.D. = 92)

Blood pressure on
day of randomization

*The random assignment of visits deliberately created a larger number of experi-
mental visits so that more experience with the health assistants & protocols could be
gained in a limited time. Although unequal in number, the experimental & control
visits were still randomly assigned. & are statistically comparable.

*A total of 112 patients made 201 visits: 25 paticnts were scen for both experimental
& control visits (78 visits).

been made, the patients were informed whether they
would see the physician or the health assistant on the
next visit. When patients returned for experimental
visits they usually saw the same health assistant. After
an experimental visit, the physician reviewed the com-
pleted protocol, and decided whether he wanted to ex-
amine the patient that day. When the physician agreed
that the patient could be sent home without seeing
him, he determined when the patient should return for
the next clinic visit.

Impact of the protocol system was defined by: the
number of patient visits in which the physician did not
examine the patient; evidence of physician acceptance
of the system; evidence of patient acceptance of the sys-
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tem; and two indexes of short-term disease control —
blood sugar levels and blood-pressure levels.

Physician visit saving. Of the 185 patients scheduled to
return for a health-assistant-protocol encounter, 142
patients kept the appointment. Of these 142, 53 pa-
tients went home without seeing the physician — a
visit-saving rate of 37 per cent.

Physician acceptance. Three measures of physician ac-
ceptance were studied.

First of all, physicians accepted the protocol’s deci-
sion (to send patients home or to send patients to the
physician) in 134 out of 142 (94 per cent) cases. On
three of 51 occasions physicians over-ruled a “send-
home” decision and elected to see a patient for symp-
toms unrelated to the patient’s diabetes or hyperten-
sion; on five of 91 occasions, physicians over-ruled the
protocol decision that the patient needed to see a physi-
cian and sent the patient home without examination.
Thus, on 33 occasions patients were sent home without
having been seen by the physician.

Secondly, the frequency with which physicians en-
tered their patients into the health-assistant-protocol
system increased over time. In the first five months of
the formal evaluation trial, the physicians selected only
about 10 per cent of their panel of patients as suitable
for protocol management. By the end of the formal
trial, 11 months later, the physicians were selecting
about 40 per cent of their patients. The reasons given
by physicians for not including patients in the study
were primarily “senility,” “psychosis,” a “language
barrier,” presence of another serious disease for which
no protocol was available, or “especially unstable” di-
abetes. Progressively fewer patients were rejected from
protocol management because of “‘especially unstable”
diabetes; this was the primary change accounting for
the increasing percentage of patients deemed suitable
for protocol management.

Thirdly, physicians did not schedule return visits
more frequently after a health-assistant-protocol visit.
It was conceivable that a physician who allowed a pa-
tient to be seen by the health assistant and sent home
(if the protocol so decided), but who was still uneasy
about the protocol system, might have scheduled that
patient to return to the clinic sooner than ordinarily.
However, comparison of the intervals for visits imme-
diately before a health-assistant-protocol encounter
with the intervals immediately after that encounter
demonstrated that the two were exactly the same (2.2
months).

Patient acceptance. Four manifestations of patient ac-
ceptance were studied:

The first was that, of the 286 patients from whom in-
formed consent was requested, 17 (6 per cent) declined
to be routed into the protocol system.

Secondly, the frequency with which patients failed
to keep appointments with the health assistants was 23
per cent, as compared with a 25 per cent “no-show”
rate for physician appointments, an insignificant dif-
ference (p = 0.81). (Patients were informed before-
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hand whether they would be seeing the health assistant
or the physician.)

Thirdly, of the 53 patients who were told they could
go home without seeing the physician, one asked to see
the doctor.

Fourthly, it was conceivable that patients in the ex-
perimental group might seek medical attention be-
tween visits to the Diabetes Clinic, out of dissatisfac-
tion with having seen only the health assistant. Experi-
mental-group patients sought interim medical atten-
tion at Boston City Hospital and other health facilities
to the extent of 2.2 per cent of visits, as compared with
2.5 per cent of visits in the control group, an insignifi-
cant difference (p = 0.98). No study patients were hos-
pitalized.

In addition, anecdotal data indicate that many pa-
tients established close relations with their health as-
sistants. For example, several patients brought gifts to
their health assistants, and several who used to have a
poor attendance record began attending regularly be-
cause, as one patient put it, “I couldn’t let [the health
assistant] down.” Three patients refused to see the doc-
tor unless they could also see the health assistant.

“Quality” of disease control. Serum glucose measure-
ments were taken on return visits after experimental
and control patient visits, as one measure of the ade-
quacy of management at that previous visit. Serum
glucose in the experimental (protocol) patients (142
visits) on return visits averaged 8 mg per 100 ml less
than at the previous visit, whereas the control (physi-
cian-treated) group (59 visits) averaged 12 mg per 100
ml more. The difference is statistically significant (t =
2.4, p = 0.02). There were no known differences in the
scheduling of experimental and control patients to the
clinic; thus, difference in the timing of drawing blood
for glucose measurements in relation to meals can
probably, but not conclusively, be excluded. This
unexpected result indicates that protocol use did not
impair diabetes control, as reflected by blood sugar lev-
els, and suggests that protocol use may have improved
control, although the reasons are unclear.

Blood pressure also was measured on return visits
after experimental and control visits. In 31 per cent of
the experimental and 28 per cent of the control visits,
the patients had been previously diagnosed as ‘hyper-
tensive” by their physicians. No common criteria for
hypertension were formally applied. “Hypertensive”
patients had three sitting blood pressures obtained
during each visit, and an average value calculated. Di-
astolic pressure in the experimental patients with hy-
pertension (44 visits) on return visits averaged 2 mm
less than at the previous visit, whereas the control pa-
tients with hypertension (17 visits) averaged no
change; this difference is not significant (t = 0.82,p =
0.4). Systolic pressure in the experimental patients on
return visits averaged 5 mm less than at the previous
visit, whereas the control patients averaged 4 mm more
(t = 0.49, p = 0.65). These results indicate that pro-
tocol use did not impair control of hypertension.
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DiscussioN

We conclude that the experiment positively supports
the three hypotheses tested regarding safety, physician
acceptance and patient acceptance of the protocol sys-
tem. Regarding safety of the system, the results indi-
cate that the health assistants could accurately collect
clinical information. In the 381 patient visits that were
closely monitored by physicians, the physicians noted
no instance in which the health assistants missed im-
portant clinical findings. A second indication of safety
is the evidence that the protocol decision logic accu-
rately indicated the need for a patient to see the physi-
cian. Finally, control of serum glucose levels in diabetic
patients and blood-pressure levels in diabetic patients
with hypertension was as good in the protocol-treated
as in the physician-treated group.

Regarding physician acceptance of the system, the
physicians entered progressively more of their patients
into the protocol system. They generally accepted the
protocol judgment that the patient did not require the
attention of a physician at a given visit. The physicians
came to trust the ability of the health assistants in col-
lecting specified clinical data, and came to appreciate
the ability of the health assistant to provide psycho-
social support for the patient.

Patient acceptance of the protocol system was good.
The patients indicated that they believed their medical
evaluation by the health assistant was thorough, and
they thought that they had access to the physician
when necessary. Many patients expressed pleasure at
being able to talk with the health assistant about cer-
tain psychosocial problems that they felt uncomforta-
ble “taking the doctor’s time with.”

These conclusions can be drawn only within the situ-
ational limitations of the study: chronically ill diabetic
and hypertensive patients cared for in a large city hos-
pital outpatient clinic by a group of particular health
assistants using a specific set of protocols. Successful
transfer of this approach to other ambulatory-care set-
tings — such as nurses and medical assistants using pro-
tocols in private offices — remains to be demonstrated.
Furthermore, this attempt to improve patient care in
chronic-disease clinics is only one potentially useful in-
novation. Other innovations — designed to improve
patient follow-up observation and the continuity of
primary care — have been reported from diabetes clin-
ics'*' and hypertension clinics."

Physicians using the system made three general rec-
ommendations after completion of the study. They
thought that the very extensive interval history con-
tained in the protocols did not have to be asked at
every return visit. They thought it would be valuable
to expand the system and have the health assistants
perform at least a pre-physician workup on all pa-
tients, even those patients who (for reasons previously
discussed) could never be sent home without seeing a
physician. Finally, they suggested recording the proto-
col information in a flow-sheet format, including past
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clinical data with current visit data. To incorporate
these changes, a full-scale protocol system has been ini-
tiated in the Boston City Hospital Diabetes Clinic: all
patients are seen by the health assistants, using abbre-
viated printed (not computer-administered) protocols,
with protocol data being recorded on flow sheets.

Two important aspects of the system remain to be
evaluated: physician time saving and system cost. Al-
though the system substituted for some visits to the
physician, no formal measurements were made of the
time actually spent by physicians with patients, or in
reviewing charts. As a result, no reasonable estimates of
the costs of the system — which derive largely from the
salaries of the physicians and health assistants — can
yet be made.

General Comments about Protocols

Protocols have potential as tools to train, guide and
audit the performance of physician assistants. In this
study, protocols proved to be valuable training tools:
the health assistants were trained in four weeks to func-
tion effectively. Protocols may also be valuable educa-
tional tools for all levels of health professionals. By
specifying unambiguous criteria for clinical decisions,
they may stimulate consideration of the reasons behind
these clinical decisions.

Protocol use raises difficult questions about the edu-
cation and certification of physician assistants. What is
the relative effect of specific protocol-oriented instruc-
tion on subsequent performance, as compared with
broad and lengthy instruction in pathophysiologic
principles? If the skills needed to care for more patients
can be defined by protocols, and monitored through
the use of protocols, should health-team roles be de-
fined by the skills that they require, rather than by an
educational credential? Should hiring, firing, advance-
ment and re-training of personnel be based on the
monitored performance of these clinical skills?

In addition to their role in training, protocols may
be useful as tools in auditing performance of physician
assistants. Sox et al.” have described how the complete-
ness and appropriateness of data collection can be
evaluated when physician assistants use protocols.
However, a properly filled-out protocol is no guarantee
of what actually was done, and is surely no guarantee
of how well it was done. Spot-checks of performance of
physician assistants should be coupled with routine
protocol audit to achieve reliable monitoring.

The role of protocols in formally guiding the physi-
cian assistant in the daily care of patients is uncertain.
Protocols cannot soon be written that address all the
conditions that a physician assistant might see and
be able to handle, but several surveys of outpatient
care'”*! indicate that relatively few conditions account
for a majority of patient visits. Thus, development of a
few protocols for the most common conditions may
have a relatively large impact.

Some fear that the routine daily use of protocols
would be impractically cumbersome. This would be
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true if the protocols required collection or recording of
an excessive amount of clinical information. The defi-
nition of “excessive” clinical information is imprecise,
and further testing of protocols is required to define
better both the time (cost) and clinical result (benefit)
of each component of the protocol-directed work-up.
Protocol use could also be cumbersome if the format
that displays the clinical-decision logic of a printed
protocol were difficult to follow; this appears not to
be a problem with the format that we have devel-
oped.

Perhaps the most important concern about using
protocols routinely is that they may unduly constrain
the user. This is an especially pertinent concern with
the extensively trained user (e.g., physician’s associate).
We share with Ingelfinger* a concern for the rigid,
mindless “cookbook” use of protocols. However, we be-
lieve that protocols can help set a certain basic stan-
dard of care without acting as a constraint. We think of
protocols as a floor under, not a ceiling over, the user. It
is a standard from which there can be deviations. If the
physician assistant makes an observation not called for
by the protocol, or has reason to believe a protocol de-
cision should be altered, such a deviation from the
standard should be approved by the physician respon-
sible for the patient’s care.

* * *

Physicians increasingly are being asked to set stan-
dards by which to measure the “quality” of their care.”*
At the same time, tasks and responsibilities are being
delegated to physician assistants. We believe that prob-
lem-oriented protocols allow for important delegated
tasks and responsibilities to be made explicit, and for
standards to be set for physician assistants. Further-
more, the experience reported in this paper indicates
that protocols can be used successfully by physician as-
sistants with minimal educational credentials, after a
brief training period, and are a tool for an ongoing
audit of their performance.

We are indebted to the health assistants (A. Elderkin. S. Garcia,
M. Mitiguy, W. Psoter. M. Ridge and B. Rivitz), to past and present
Project staff and consultants (R. Arky. B. Bell, S. Bless, F. Bragg, C.
Browne, R. Boulter, A. Chobanian, C. Cooper, E. Cross, F. Davidoff,
W. Dudley, D. Ericson, E. Evora, G. Friedland, L. Goodstine, G.
Kurland, D. Lipsitt, ). McCraith, M. Mulholland. T. Nadelson, J.
O’Brian, J. Pallotta, B. Rose, C. Saudek, W. Stason, K. Streiff, G.
Stocker, R. Strong, ]. Tavior, M. Warth, B. Winer. M. Yedidia, J.
Young and D. Zaleznik), to those who provided guidance in the
preparation of the manuscript (H. Bleich, A. Freedberg. S. Green-
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field. J. McCue. M. Rabkin. H. Sox, R. Tompkins, R. Winickoff and
1. Zolay and to Ms. M. Aucrbach (McFadden) and Drs. M. Budd,
W. Slack and H. Hiatt for their early leadership and inspiration.
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