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Introduction 

Dialogue between doctor and pa

tient is the mainstay of clinical medi

cine. During the interpersonal encoun

ter, the doctor tries to establish rapport, 

develop bonds of mutual respect and 

trust, collect information relevant to a 

patient's medical problems and gen

eral health, and communicate informa

tion for the patient's immediate and 

long-range use. In tum, the patient can 

explain his or her wishes to the doctor, 

and the two can work together to 

develop an approach to treatment con

sistent with both the patient's wishes 

and the dictates of medical science 

[1]. Even in the best of circumstances, 

however, practicing physicians are 

faced with serious problems when it 

comes to dialogue with their patients. 

Clinical interviewing requires a large 

amount of time, and inadequate histo

ries and insufficient counseling often 

result from limitations in time beyond 

the physician's control. Furthermore, 
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recording the medical history in long

hand is a laborious process, and the 

record is frequently incomplete and 

illegible -characteristics that hamper 

the retrieval of information and, hence, 

the use of the record in patient care 

and research [2]. Dictation and tran

scription, which overcome some of 

these problems for the physician, intro

duce a third party and a potential source 

of error. 

Since the Second World War, ad

vances in medical care have out

stripped our ability to apply them, and 

pressures on health care systems 

worldwide have escalated. Doctors 

are pressured on the one hand by 

increasingly empowered patients, who 

understandably want and expect more 

personal attention, and on the other 

hand by parsimonious bureaucrats, who 

schedule more patients in shorter in

tervals. There is a pressing need, there

fore, to seek new ways to enhance 

medical communication and thereby 

supplement the interpersonal relation-

ship between doctor and patient. The 

idea is not to replace the doctor; the 

idea is to fill a void. 

Early Technology 

Since early times, growth in popula

tion has been accompanied by innova

tion in communication - inventions 

that enhance the exchange of informa

tion between more and more people, 

but that do so at the expense of direct 

interpersonal conversation [3]. Each 

invention has been subject to early 

criticism both by the well-meaning 

humanist, who objects to anything seen 

as having a depersonalizing influence, 

and by the well-meaning traditionalist, 

who opposes innovation on principle. 

Novelty is unsettling. It is hard to as

sess the potential of a new idea. This is 

true in virtually all walks of life - the 

arts, the sciences, the marketplace, 

and the professions. As Machiavelli 

observed, "The innovator makes en-
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emies of all those who prospered un

der the old order" [4]. It is likely that 

when the ingenious Summerian who 

invented writing first carved those cu

neiform symbols in stone along the 

Tigris River some six thousand years 

ago, a skeptic standing nearby pre

dicted with concerned countenance 

that people would soon stop talking to 

each other. Those who read the Re

public in school will remember that 

Plato was very much opposed to the

ater as it was performed in ancient 

Greece. For him the portrayal of fic

tional characters was an ignoble pur

suit that exposed audiences to the risk 

of corruption. 

When Johannes Gutenberg invented. 

the printing press in the mid-fifteenth 

century, he used his invention to pub

lish the first printed version of the 

Christian Bible. His machine, contro

versial at the time of its inception, 

would, of course, have an enormous 

influence on secular communication, 

although the medical profession would 

be slow to adopt the printed word as a 

means of communication with patients. 

Patients were to be kept in the dark, 

knowing only what their doctors 

wanted them to know. (When the doc

tor handed the patient a prescription it 

was written in Latin to prevent com

munication.) But in 1946 came a turn

ing point in medical publications for the 

public. Pocket Books published Baby 

and Child Care, by Benjamin Spack 

[5]. Criticized at first by the American 

Medical Association (AMA) for pan

dering to the public, Spack's book so 

obviously filled a niche that it could not 

be stifled. It told how to care for a sick 

baby when the doctor was not readily 

available; it advised parents about car

ing for their baby at home and about 

when to call a doctor. Spack legiti

mized the medical book for the Ameri

can public, and publications on self

care are now published in abundance, 

many with the blessing of the AMA. 

The old adage, "The person who treats 

himself has a fool for a doctor," is 
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being replaced by titles such as How to 

Be Your Own Doctor. 

By the 1960s, patients and physi

cians were using self-administered 

paper questionnaires with consider

able success. For example, the Cornell 

Medical Index [6, 7] and the 

"multiphasic" questionnaire of the 

Permanente Medical Group [8] pro

vided standardized, consistent, and in

expensive methods for taking medical 

histories. And many good self-admin

istered medical questionnaires are used 

throughout the world today. Although 

paper questionnaires are helpful in 

collecting information, they cannot be 

tailored to the particular needs of the 

individual because they permit no in

teraction. They provide no mechanism 

either to clarify a question or to qualify 

an answer, so that a patient may mis

understand a question and therefore 

give an erroneous answer. Patients 

may inadvertently skip questions or 

lose one or more pages of a paper 

questionnaire. Furthermore, filling out 

questionnaires can be drudgery for 

many people. 

Enter the Computer 

The digital computer, and more re

cently the personal computer, is the 

newest medium of communication. And 

again, the initial reaction was unfavor

able. "I think there is a world market 

for maybe five computers," Thomas 

Watson, chairman of IBM, is pur

ported to have said in 1943. 

The essence of the computer, in 

contrast to the printed document, is its 

ability to interact, to converse with its 

user one on one. With this capability in 

mind, my colleagues and I at the Uni

versity of Wisconsin had the hypoth

esis that we could program a computer 

to interact directly with a patient, to 

explore medical problems in detail and 

to do so in a personalized, courteous, 

and considerate manner. The idea of a 

patient "talking" to a computer was 

hotly debated at its inception in the 

1960s and is still controversial in many 

quarters. On the other hand, there 

were theoretical reasons for pursuing 

this idea. Could the computer actually 

model the physician as an interviewer? 

And there were practical reasons as 

well. We hoped that the interactive, 

computer-based interview would help 

doctors care for their patients and that 

using the computer would be of inter

est, perhaps even enjoyable, for pa

tients themselves. Furthermore, in the 

back of my mind was the idea that the 

computer might actually help patients 

to help themselves with their medical 

problems [9-11]. 

We used the LINC (laboratory in

strument computer) [12] for our first 

interview, a medical history of aller

gies [2]. Questions and comments were 

presented to the patient on the LINC' s 

cathode-ray screen, and the patient 

responded by pressing keys on the 

keyboard. This was a branching pro

gram, with presentations by the com

puter contingent on the patient's re

sponses. At the conclusion of the inter

view, the computer generated a sum

mary for the patient and his or her 

physician, printed in a legible but other

wise traditional format. In a formal 

study, we found that patients commu

nicated more relevant medical infor

mation to the computer than they had 

to their doctors. At the end of the 

interview, the computer asked each 

patient what he or she had thought of 

the experience. As we had hoped, 

almost all the patients found their inter

action with the computer both interest

ing and enjoyable. 

Encouraged by our early results, we 

pressed on with further studies of pa

tient -computer dialogue, in our labora

tories at the University of Wisconsin 

and, more recently, at Beth Israel 

Deaconess Medical Center in Boston. 

Our programs dealt with a wide vari

ety of medical and psychological prob

lems and were well received by pa-
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tients and physicians alike [13-24]. In 

the meantime, others began to work in 

the field; studies at the Mayo Clinic 

[25,26], the Marshfield Clinic [27], the 

Massachusetts General Hospital [28], 

the University of Utah [29], Duke 

University [30], and other medical cen

ters in the United States and abroad 

[31-51] yielded encouraging results. 

And research with patient-computer 

dialogue continues to this day [52-60]. 

In our experience, and the experi

ence of most others who have studied 

dialogue between patient and com

puter, concern about the computer as 

a depersonalizing influence in dialogue 

with patients has been unfounded. Most 

patients who have used our programs 

have found their experience to be pleas

ant, interesting, and informative 

[2,24,61]. Other investigators have 

found the same positive reaction 

[25,40,42,43,47]. On the other hand, 

when we have asked patients to com

pare the computer with doctors in their 

experience, the responses tend to be 

mixed. Sometimes people have re

sponded ''yes" to preferring the com

puter and "yes" to preferring the doc

tor, apparently not wanting to hurt 

anyone's feelings and nicely demon

strating that human beings are not 

always Aristotelian in their logic. 

Growing interest in computer-based 

interviewing led to efforts to develop 

programming languages that would 

facilitate conversation between per

sonandrnachine [ 62-64]. Among these, 

Converse, which was designed in our 

laboratory, provides a means to con

struct, edit, test, and operate com

puter-based interviews in English, 

French, Spanish, and Portuguese, and 

to generate printed summaries in En

glish [ 65]. With this program, the course 

of the interview can be determined by 

~ultiple contingencies, and the word

mg presented on the screen can be 

modified in response to information 

obtained from the patient. Converse, 

Which can be used to teach, to test, to 

COunsel, and to query, remains in rou-
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tine use at Beth Israel Deaconess and 

Brigham and Women's hospitals as 

well as in places of export [3]. 

The Computer as a Patient's 
Assistant 

The next step in our studies was to 

use Converse to develop programs 

that would help patients help them

selves as well as their physicians- to 

explore the idea that an interactive 

computer could model the clinician and 

provide direct consultation to patients 

regarding the management of com

mon, important medical problems [3]. 

Coupled with this work was my con

viction that patients should be offered 

the opportunity to make their own 

medical decisions, particularly when 

value judgments are involved [ 66,67]. 

For starters, we developed a dietary

counseling program that asks about 

general dietary behavior, elicits details 

of food intake on an average day, and 

helps the patient plan a 1200 to 1700 

calorie weight-reducing diet. Com

puter-generated printed summaries 

include estimates of the caloric con

tent of food portions and details of the 

proposed diet. Volunteers reacted fa

vorably to the program and gained 

valuable insight into their eating beha v

iorfrom the computer sessions [ 68,69]. 

We also developed a program for 

women with urinary tract infections. 

The program takes a history of the 

present illness, performs a review of 

systems, provides instruction for the 

collection of a clean voided urine speci

men, interprets laboratory data, de

cides whether a patient needs referral 

to a physician, tests the reliability of the 

patient's responses by reasking se

lected questions, addresses the 

patient's uncertainties, explains the 

diagnostic and therapeutic options, of

fers opportunities to review informa

tion, incorporates the patient's deci

sions into therapeutic choices, writes a 

prescription for antimicrobial therapy, 
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writes a progress note for the chart, 

schedules a follow-up visit, writes a 

summary (with reminders) for the pa

tient, conducts a follow-up interview, 

and guides the progress of therapy. In 

a preliminary clinical trial, the program 

performed to the satisfaction of the 

patients and researchers [3,70]. Upon 

leaving the session, patients spoke ap

provingly of their time with the com

puter: "No doctor has ever been as 

thorough with me as your machine" 

and "I hope you will have similar pro

grams for other medical problems" 

were among the comments. And the 

majority of patients liked being able to 

make their own decisions about treat

ment. I am convinced that clinically 

informed patients are more likely to 

comply with their own decisions than 

with decisions dictated to them [67]. 

Urinary tract infection is a medical 

problem traditionally in the therapeutic 

province of the physician. Sulfa, the 

treatment of choice in most instances, 

requires a physician's prescription. In 

our studies, all the computer-gener

ated prescriptions were signed by one 

of the participating doctors. We hope 

this will be but a temporary expedient, 

however, necessary only to conform 

with current regulations. I can think of 

no good reason why patients with un

complicated urinary tract infection 

cannot prescribe for themselves, at 

least with the help of the computer. 

And the results of our research cor

roborate this judgment. If problems 

such as urinary tract infection can be 

managed in the home instead of the 

clinic, the cost savings will be substan

tial, and the quality of care can be at 

least as good, if not better than in the 

traditional clinical setting [3]. 

More recently, we developed a com

puter-administered health screening 

and counseling interview for hospital 

employees and staff clinicians [71]. 

The interview is part of the integrated 

Center for Clinical Computing (CCC) 

clinical information system used 

throughout Beth Israel Deaconess 
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Medical Center, and is available on 

any of six thousand terminals [72, 73]. 

Conducted in private and with protec

tion of confidentiality, the interview 

seeks information on medical prob

lems and patterns of living for which 

behavioral change is considered desir

able, and offers advice and sugges

tions on matters of health and illness. 

During the past nine years, over 32 

hundred employees have completed 

the interviews, and most have found 

the expetience worthwhile and pleas

ant. Furthermore, approximately half 

of those who have taken the interview 

responded "yes" to the question "Did 

you sometimes want to tell the com

puter more than it asked?" 

Others have also been working in 

the field. Interactive programs for pa

tients with a variety of medical prob

lems, such as venereal disease, dis

eases of the prostate gland, AIDS, 

breast cancer, and hypertension have 

been studied with encouraging results 

[74-80]. 

Non verbal Information 

Early computer-based interviews 

were insensitive to nonverbal informa

tion, such as posture, facial expression, 

and body movement, which the physi

cian uses to assess the patient's emo

tional status and reliability as arespon

dent.lt is difficult, however, to monitor 

and study the nonverbal behavior of a 

patient in a traditional medical inter

view. Furthermore, nonverbal cues that 

emanate from the interviewer can in 

tum introduce bias. As a result, little is 

known about the actual helpfulness of 

nonverbal information in the clinical 

process. The computer, on the other 

hand, has a unique advantage in the 

study of some types of nonverbal in

formation. Accordingly, we developed 

a program that monitors a patient's 

heart rate and response latency during 

a computer interview and branches to 

different questions and comments con-
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tingent on this nonverbal information 

as well as the keyboard responses 

[81]. Research with this program paved 

the way for subsequent studies of non

verbal information as part of the inter

viewing process, with findings such as 

a positive correlation between age and 

response latency in computer inter

views [82,83]. 

The Computer in 
Psychotherapy 

Back in the 1960s, Joseph 

Weizenbaum, Kenneth Colby, Michael 

McGuire, and their colleagues [84,85] 

wrote several computer programs 

(Weizenbaum' s was called Eliza after 

Shaw'sheroineinPygmalion)thattook 

messages typed by the user, rephrased 

them with words of similar meaning, 

and responded in a manner suggestive 

of the nondirective psychotherapy first 

proposed by Carl Rogers [86]. 

Since then, a number of good pro

grams have been developed and stud

ied, and a wide variety of theoretical 

approaches have been employed. John 

Greist and his colleagues at the Uni

versity ofWisconsin employed cogni

tive behavioral therapy in their pro

gram [87]. First elucidated by Aaron 

Beck and his coworkers, cognitive 

therapy consists of a didactic compo

nent, in which the therapist explains 

the approach to be taken (for example, 

in the treatment of depression); a cog

nitive component, in which the thera

pist elicits the patient's thoughts at the 

moment and helps the patient analyze 

the underlying maladaptive assump

tions contributing to the depression; 

and a behavioral component, in which 

the therapist helps the patient plan 

thoughts and activities to supplant the 

depression [88]. Written in Converse, 

the Wisconsin program emulates the 

cognitive therapist. In a comparative 

study, the computer performed as well 

as the human therapist in reducing 

scores on tests of depression [87]. 

Computer-based cognitive behavioral 

therapy has also been used, with some 

reported success, for patients with early 

Alzheimer's disease and speech diffi

culties [89,90]. 

In the early 1970s, my brother, 

Charles, and I began to study patient

computer dialogue as an approach to· 

psychotherapy. We reasoned that text 

on a computer screen could be a good 

stimulus for talk and that keyboard 

responses could be used to select text 

that would encourage talk about sub

jects of relevance to the person. Ac

cordingly, we developed a computer 

program capable of controlling a tape 

recorder (and sensing when someone 

was talking into it) in conjunction with 

conducting a medical interview. With 

this program, people could be encour

aged to talk aloud about their emotional 

problems, and recorded messages 

could be left for the doctor at the 

patient's discretion. The computer, 

though noncomprehending as a lis

tener, was informed as an interviewer. 

It could use information from key

board responses to a psychiatric his

tory to promote conversation appropri

ate to the individual patient. 

We had three hypotheses: that the 

presence of a therapist is not essential 

in talking therapy, because patient~ 

will talk aloud alone about matters of 

psychological importance; that speak

ing out, as opposed to thinking quietly, 

is important to the effectiveness of 

psychotherapy; and that the doctor

patientrelationship, although often ben

eficial, can sometimes inhibit frank 

disclosure. In the latter case, soliloquy 

could actually be more effective than 

dialogue with a therapist. 

Results of an early study were en

couraging: analysis of the patient's 

spoken words, and the subjective re

action of the participants, suggested 

that the program had therapeutic value 

[91,92]. Furthermore, there was good 

reliability in the responses to questions 

presented by both a doctor and the 

computer [92]. More recently, we ex-
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tended the study of computer-assisted 

soliloquy to the treatment of anxiety 

[93]. In a controlled study, we found 

that talking aloud to the computer was 

rnore effective at lowering state anxi

ety scores [94] and heart rate [ 81] than 

thinking quietly. 

Abreaction with the 
Computer 

Among proponents of traditional 

psychotherapy, it is widely held that 

topics of major psychological impor

tance are, at least sometimes, the most 

unpleasant and hence the most diffi

cult to discuss. It is also believed that 

reluctance to discuss such difficult top

ics must be removed if therapy is to be 

effective. This tenet is held whether 

the reluctance is interpreted as resis

tance to abreaction (bringing emotion

ally laden topics from the unconscious 

to consciousness and open discussion), 

in accordance with the psychoanalytic 

concepts of Freud [95], or as resis

tance to extinction (the weakening of a 

conditioned response in the absence of 

reinforcing stimuli), in accordance with 

the behavioristic concepts of John 

Watson [96] and B.F. Skinner [97]. 

Furthermore, it is generally assumed 

that this resistance must be removed 

by means of the relationship estab

lished between patient and therapist. 

Early on, however, I noticed that 

under some circumstances there is 

less resistance to such communication 

when it occurs in the absence of the 

human clinician [61]. Some patients 

have said that even when they were 

eager for their doctor to be informed, 

direct communication could be diffi

cult, and indirect communication by 

means of the corn/uter was easier for 

them [24]. This has been true as well 

With some of the volunteers in our 

studies of soliloquy [91 ,93]. 

This phenomenon, which might be 

called abreaction with the computer, 

has been corroborated by others, with 
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some exceptions [ 44,45] .In one study, 

patients undergoing treatment for al

coholism found it easier to report high 

levels of alcohol consumption to the 

computer than to a psychiatrist [39]; 

and in other studies, patients were 

more likely to communicate to the 

computer about problems such as im

potence, being fired from a job, and 

attempted suicide [ 41 ,57] .In addition, 

we have demonstrated that a com

puter-based screening interview could 

elicit more HIV -related factors in the 

health histories of potential blood do

nors than the standard questionnaire 

and interviewing methods currently in 

use at the Red Cross [54]. 

The Patient Online 

Until1980, patients had little direct 

access to computing. Patient -computer 

dialogue was for the most part limited 

to research projects in academic insti

tutions that could afford computing 

facilities. Computing that extended 

outside of medical centers was antici

pated but not present. As for comput

ing in the home, this was but a dream 

for some and a pipe dream for others. 

There was, of course, the original 

handheld calculator, the Pocketronic, 

which was available in 1970 for $400, 

but this was not considered a real 

computer [98]. As recently as the late 

1970s, it was common wisdom that 

computers would be impractical as 

domestic machines. 

What most of us did not foresee was 

the personal computer, which would 

change our way of thinking forever. 

The first major breakthrough in per

sonal computing software was the word 

processor, which replaced the type

writer almost as quickly as the calcu

lator replaced the slide rule [98]. With 

rapid advances in technology and disk 

storage, the PC has carried us into a 

vast new electronic era. More and 

more PCs are available to more and 

more people from all walks of life. 
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Most middle-income families can af

ford a PC with modem, and worldwide 

communication is now possible over 

the Internet. Numerous Web sites on 

the Internet offer a broad array of 

health related information. In 1998, 

over 70 million people turned to the 

Internet at least once [99]; 60 million of 

these were in search of medical infor

mation, and there is general agreement 

that the numbers are increasing expo

nentially. 

For the most part, medical informa

tion on the Internet is presented in a 

didactic, noninteractive manner, but I 

am confident that the first decade of 

this millennium will be accompanied by 

. interactive programs that address the 

individual needs of the people who turn 

to them [100]. As with all medical 

literature directed to the patient, read

ers must be wary of information on the 

Internet and seek second and third 

opinions. There is misinformation on 

the Internet (as there is in printed 

material) as well as the useful and well 

founded. But if the user is careful to 

check the sources, helpful information 

can be retrieved on a wide variety of 

medical topics. Three of the United 

States government's sites I the Na

tional Library of Medici11e 

(www.nlm.nih.gov), the Department 

of Health and Human Services 

(www.healthfinder.gov), and the Cen

ters for Disease Control and Preven

tion (www.cdc.gov) I are examples, 

as are Howard Bleich's pioneering 

program, PaperChase, the first of its 

kind to offer user-friendly access to 

the Medlin.e data base ( www .Paper 

Chase.com) [101] and Samantha 

Scolamiero's pioneering mailing list 

[102]. 

Guidelines for a Patient's 
Program 

My ideal interactive program for 

patients, whether it is on the Internet, a 

compact disk, or some other com-
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puter-based medium, would have the 

following characteris.tics, which we 

have tried to keep in mind as we have 

developed and studied the programs in 

our laboratories [3]: 

The program should be medi

cally sound. The authors' credentials 

and relevant experience should be 

readily available for scrutiny. 

The program should be easy to 

use. It should be designed by people 

who understand the psychology of 

conversation with a computer, the hu

man factors as well as the medical 

content. A few keystrokes or clicks of 

the mouse should be sufficient to gain 

access to the program, and moving 

from the opening words of welcome to 

the various options within the program 

should be a straightforward process. 

Ideally, the program should be ad

dressed to the literacy level of the user, 

and written in the user's native lan

guage. 

The program should be truly in

teractive. It should be easier for a 

person to obtain information from the 

computer than from a book. The pro

gram should be more than a page 

turner; the opposable thumb and fore

fmger are quite sufficient for this on 

their own, without the benefit of elec

tronics. The program should be ca

pable of responding quickly to the 

wishes and needs of the individual 

user .It should also proffer appropriate 

and potentially useful altemati ves that 

the person has not yet thought of. It 

should be able to ask questions with 

respect and thoughtfulness, and an

swer questions in the same manner. 

When called upon to do so, the pro

gram should offer explanations, in

structions, and suggestions. 

The patient should be in charge . . 

Provision should be made to respect 

the patient's right to decide as well as 

not to decide, and to respect the 

patient's reluctance to respond. Provi

sion should be made to help the patient 

with uncertainty, when, for example, 

the patient doesn't know an answer or 

76 

doesn't understand a question or com

ment. And provision should be made to 

respect the patient's priorities by re

questing permission to proceed and 

offering alternatives from which the 

patient can choose during the course 

of the interview. 

Confidentiality should be pro

tected. Only the individual user or 

persons whom the user has authorized 

should have access to the information 

obtainedduringthedialogue [103, 104]. 

The capability should exist, however, 

for pooling data from consenting users, 

who would remain anonymous, for use 

both in improving the program and in 

clinical research. · 

The computer should be fast and 

reliable. In the event of problems, 

help should be on hand. 

The program should be subjected 

to formal study with volunteers in an 

experimental setting, before being 

offered to the public. Results of the 

study, including helpfulness and valid

ity of the program, reliability of the 

items, and satisfaction of the volun

teers, should be available to all who 

might subsequently want to use the 

program. 

To my knowledge, no program yet 

exists that achieves this ideal. Certainly 

none of ours do. On the other hand, a 

number of people in the field are making 

progress, and I am optimistic. 
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