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ABSTRACT

Objective: The collection and use of a family health history are important for assessing the patient’s risk of dis-

ease, but history taking is often impeded by practical barriers in the office. Provision for patient-computer dia-

logue, linked with the electronic health record, may enable patients to contribute their history while bypassing

these barriers. We sought to assess the patient experience using such a tool.

Materials and Methods: We linked the family history module of a computer-based medical history to the patient

portal of a large academic health system. The interview consisted of 39 primary questions with a predetermined

high test-retest reliability. Patients’ results were structured and summarized, and available within their elec-

tronic health record. Patients optionally completed a survey about their experience. We inductively analyzed

free-text responses collected between 2014 and 2016.

Results: Among 97 781 patient portal users, 9562 patients accessed and 4223 patients completed the family medical

history interview. Of these patients, 1451 completed our survey. Main themes that were identified included (1) patient

empowerment, (2) anticipated value, (3) validity concerns, (4) privacy concerns, and (5) reflections on patient-

computer dialogue. Patients also provided suggestions for the improvement of future family history tools.

Discussion: Patients providing their family health information is an example of collaborative electronic work

with clinicians and was seen as valuable by those who participated. Concerns related to contextual information

and uncertainty need to be addressed.

Conclusions: Patient-computer dialogue to collect family medical history empowered patients and added

perceived value and efficiency to the patient experience of care.
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INTRODUCTION

The family history is a time-honored and highly regarded compo-

nent of the patient’s medical history. Yet, problems with the tradi-

tional method of taking and recording the family history serve to

limit both the clinical use and scientific study of the information

obtained.1–5 The incompleteness of the history due to time limita-

tions beyond the clinician’s control, the unavoidable inconsistencies

over time in the clinician’s wording of questions and manner of
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presentation have motivated clinicians and researchers alike to turn

to structured questionnaires,6 and our experience with the interac-

tive computer dialogue with the patient7–9 to obtain the family

history.

Our computer-based family history is 1 of 24 modules of a

general-purpose computer-based medical history designed for

patients to take in their homes over the Internet.9 In a study of the

potential clinical usefulness of this history when taken by patients

before their initial visit with their primary care doctors, patients and

doctors responded favorably to the history and to the usefulness of

the summary, which was available on their doctors’ computer

screens at the time of their visit.9 The doctors were in favor of the

immediate, routine implementation of the family and social histories

while suggesting revisions in the summaries of the other modules.

Accordingly, as a first step, we decided to make the family history

module available to all Beth Israel Deaconess Medical Center

patients with access to our portal PatientSite and study the extent to

which patients would avail themselves of the program voluntarily

and, together with their clinicians, find the program to be helpful.

OBJECTIVE

A 2014 systematic review of electronic family history tools previ-

ously identified that existing tools were useful for identifying risk,

but none were integrated with electronic health records (EHRs), and

authors noted that further research and implementation assessments

were warranted.10 As we implemented the family history module

into our patient portal for all patients, we sought to better under-

stand the implementation and experience from the patient perspec-

tive.

MATERIALS AND METHODS

Computer-based family history interview
Developed on the basis of our experience over the years7,8 the

computer-based family history consists of 39 “primary” questions

asked of all patients about the incidence of familial diseases, as well

as multiple qualifying questions to enable patients to specify rela-

tionships to family members with histories of familial diseases.

The interview begins with explanatory screens to introduce the

patient to the interview and explain the domain of the family history

questions. The questions are presented to patients on their computer

screens over a secure patient portal PatientSite, which is integrated

with the Online Medical Record of Beth Israel Deaconess Medical

Center.11 Patients respond either by clicking on their answer from a

list of choices or by typing on their keyboard for text and numerical

entries (Figure 1). Once the interview is completed, the patient’s

results are summarized in a narrative form and presented back to

the patient, where they can make additional comments (Figure 2).

Once satisfied, the patient submits the history to the system, which

can be reviewed at an upcoming appointment within the EHR.

Patients can also return to update their family history at any time.

Clinicians are notified by a passive alert in the form of a hyperlink

with the most recent date of completion, prompting them to review

the patient’s entry within their usual workflow (Figure 3).

Implementation of the family history interview
On January 20, 2014, we made the family history available to all

patients of Beth Israel Deaconess Medical Center who were regis-

tered for use of PatientSite.12 Patients gained access to the history by

clicking on “Records” on their PatientSite website, which advanced

them to the link labeled “View, Update, or Provide Family History.”

We made no formal announcements of the history’s availability and

made no requests for patients to use it. Use was to be at once volun-

tary and patient-initiated.

Survey development and implementation
When patients had completed the family history interview or exited

from it before completion, they were asked to assess their experience

with a brief survey, which asked them how and why they accessed

the interview, what were their perceptions of its value, strengths and

limitations, and what suggestions they might have for improving the

program. This feedback survey was anonymous and not linked to

specific patients. The survey was approved as exempt by the Beth Is-

rael Deaconess Medical Center Institutional Review Board on the

basis of quality improvement.

Each of the patients’ free text comments offered during the sur-

vey was reviewed and coded inductively by 2 members of the project

team (ASB, BHC). Individual concepts were reconciled through a

consensus achieved in a series of meetings. After a final concept set

was identified, comments were re-reviewed and coded.13 Repeated

concepts across questions were aggregated into themes using con-

stant comparison.14 Project team members used NVivo 11.4 (QSR

International, Melbourne, Australia) to manage the qualitative data.

Figure 1. Screenshot of family history interview, with standard response cate-

gories.

Figure 2. Screenshot of summarized results, viewable by the patient and the

clinician. Data remain in structured fields but summarized in narrative form

for ease of review.
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RESULTS

Between 2014 and 2016, 97 781 patients had accounts on PatientSite.

Of these, 9562 (10%) patients accessed the family history interview

on their own without prompting. We observed 4223 (42% of 9562

patients) of these patients complete the family history interview and

submit it to their care providers through the EHR for review. Of these

patients, 1451 (34%) completed the survey. (Table 1). Most partici-

pants (n ¼ 1371, 94%) found the survey incidentally while reviewing

their records within the portal. The majority of respondents (n ¼
1165, 80%) reported using the interview to ensure their doctors had

the most accurate and complete information, while 233 (16%) partici-

pants did it out of curiosity. Of patients who either started or com-

pleted the interview, 1022 (70%) agreed or strongly agreed that the

history was helpful to them as a patient (Supplementary Appendix 2).

Among patients who accessed the interview, 753 patients provided

free-text data, which were analyzed qualitatively.

Qualitative analysis
We identified 5 main themes from patients’ responses to the survey:

(1) patient empowerment (n¼75); (2) anticipated value for future

risk prediction (n¼121); (3) concerns about validity (n¼34); (4)

privacy concerns, including of family members (n¼40); and (5)

reflections on patient-computer dialogue (n¼273). We also identi-

fied unintended uses of the family history tool (n¼22), including

patients using it to provide information or corrections about their

own medical history.

Patient empowerment
Many patients felt invited to help their clinicians manage their

health history; they felt welcomed and able to share information

they had not previously shared with their doctor. They felt that the

information was important and that their participation in the pro-

cess would result in better care. As one person mentioned, “It’s nice

to have the opportunity to have a well-combined family history to

print out for my treatment team.” Patients liked having an opportu-

nity to ensure that their record was up to date, and offered com-

ments such as “liked that I was asked these questions” and “liked

that you cared.” One patient mentioned that “I liked it. Makes me

feel safer.”

Patients also found the process to be helpful to them, represent-

ing information that they could bring forward to their clinician as

well as to use for their own purposes. One patient noted, “ I have

never been asked for such a thorough family history. As I was filling

it out I became aware of trends in the family with same illnesses or

similar issues.” Another noted, “I like that it makes the patient eval-

uate their family’s medical history and how it could affect them.”

Patients noted that their home environment was more conducive

to remembering or researching details of family illnesses than their

doctor’s office, where they often felt under time pressures and likely to

forget information. A patient noted that it was “More helpful to do

this ‘at home’ where I have access to ages of family members and time

to remember their illnesses.” Similarly, another patient noted that the

interview “allowed time to think. [I] might have withheld some info in

face-to-face.” And another patient offered that “By having the time to

think about each question I was able to get a clearer image of the ques-

tion while thinking about all family members. There was no pressure

of time limits.” Further, we learned from patients’ comments that the

interview prompted a discussion with family members that reminded

the patient of familial problems or brought them to mind anew.

Patients had the opportunity to review their family history sum-

mary, as recorded in the EHR. In some cases, they suggested that it

would have been helpful if they could have made corrections in their

summary and to have provided information that was missing.

“There was some information in my family history [presumably

missing from the computer-based history] that I never discussed

with my doctor. There were some updates to my family history that

I wanted my doctor to know about.”

Anticipated value of the family history for future risk

prediction
Patients voiced optimism that their family history would help pre-

dict their risk for familial problems and that it would be helpful as

Figure 3. Screenshot of clinician view of the electronic medical record with link to the summarized results.

Table 1. Age and sex demographics of patients utilizing the family

history interview, 2014–2016 (N ¼ 4223)

Age

<20 y 10 (0.2) 0.2%

20-29 y 440 (10.4) 10.4%

30-39 y 519 (12.3) 12.3%

40-49 y 610 (14.4) 14.4%

50-59 y 1024 (24.2) 24.2%

60-69 y 1033 (24.5) 24.5%

>70 y 587 (13.9) 13.9%

Sex

Male 1444 (34.2) 34.2%

Female 2779 (65.8) 65.8%

Values are n (%).
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well to the broader research community. Patients perceived that

completing the interview would help to better inform their clinicians

and help to avoid the need to provide the same information multiple

times. “It is nice to complete this before my appointment. I have had

4 PCPs [primary care physicians] at [this] practice and going over

my family history for the fourth time did not appeal to me when I

wanted to use my annual physical time to focus on my health and

not my family history that I have already gone over multiple times.”

And as another patient noted, this previsit history “will save time at

the office visit.”

We heard from patients who were hopeful that participating

would help doctors plan for the future. In the words of one patient,

“now she’ll be able to quickly rule out conditions that I’m not at

risk for and focus on the ones that could be a problem.” Another pa-

tient offered, “I think it is a great tool to help doctors connect the

dots in my health history and perhaps keep me from getting the

same cancers my relatives had.”

On the other hand, some patients were more circumspect, point-

ing out that their family history is but one part of a larger conversa-

tion about health risk: “Rather a blunt instrument with general

questions. Not sure if it will useful, but sets the stage for more spe-

cific questions, I suppose, when health issues arise.” And patients

wanted to make sure they would have the opportunity to discuss the

implications of their family history: “I would like my doctor to dis-

cuss with me the implications of the information I have provided.”

In addition to the perceived value to them and their clinicians,

some patients pointed out that their family history could provide

value to other patients through clinical research. Two comments il-

lustrated this point: “Medical science will benefit from family his-

tories,” and “I feel it is important for my doctor to know this

[family] history and also for research.” And another patient com-

mented that “This information might be useful in conjunction with

the Precision Medicine Initiative and with major population genetic

projects as HapMap 1000 Genome etc.”

Concerns about validity
We identified concerns from patients that they might not be able to

reliably recall their family members’ histories. “Because I cannot re-

call or do not know the ailments of my relatives, I feel this family

history has a lot of gaps, and therefore may not be as useful as it

could be.” And in another patient’s words, “The information will

invariably be incomplete due to people’s memories and deaths of

people with most complete memories of family history.” Another

patient suggested, “There should have been an option for ‘probably’

because I don’t always have exact answers for my family history,

but it’s probably worth noting that my grandfather died in his 40s of

some sort of heart disease.” Patients also had questions about how

to add the appropriate context of the problem, such as occupational

exposures or smoking history.

Some patients reported concerns about the format of the inter-

view questions. “Like many multiple-choice surveys, this doesn’t

quite permit an accurate representation of the overall facts related to

all of the question areas.” And one patient summarized, “Family his-

tory is far more complex than questions represented in this survey.”

And another patient discontinued the survey, noting that “Your

questions can only be answered in a specific way. I refuse to give

false information.” And one patient was concerned that the history

would bias the doctor: “I’m afraid that doctors are predetermined to

diagnose when they see family history.”

Concerns about privacy
We identified concerns about patients’ privacy and the privacy of

their family members, with the consequences of having information

documented and available when seeking employment or health-

related insurance. Although their family history was protected to-

gether with all Beth Israel Deaconess Medical Center’s electronic

medical records, patients wanted “some [further] assurance about

confidentially.” One patient noted, “Although I benefited from fill-

ing it out, I wonder about the privacy of my information and hope

that it will be secure.” Another patient commented that “My only

fear is any potential vulnerability if the information is visible to

health insurers in the future as the national health insurance picture

changes. I hope (and trust) that [hospital] will keep the information

truly confidential.” And another patient noted, “The only reason I

felt safe in answering this quiz is that thanks to President Obama, I

don’t have to worry about family history or preexisting conditions

threatening my access to insurance.”

Some patients were reluctant to provide the names of relatives

because they were concerned for their privacy. “I declined to give

my siblings’ names. They have not given me permission to reveal

their medical histories.” Similarly, another patient noted, “I wasn’t

happy about having to give specific names and ages of people—I

worry about the possibility of security/privacy leak.”

Patient-computer dialogue
Several patients noted in their comments that the family history

module was a helpful way to work through their history. One pa-

tient noted, “It was easy to use. After the first few questions, I could

anticipate the sequence and responses. Although a bit long, the repe-

tition made it easy to continue and complete,” and another com-

mented, “The interview covered my relatives’ medical problems.

The use of mouse clicks worked well because I could concentrate on

the subject at hand.” One patient suggested that “it might be better

to organize it by relative rather than by disease.” One patient sum-

marized that the interview was “necessarily tedious.” And another

patient noted, “It is not granular enough. Trying to fit people in gen-

eral categories is difficult.” And another volunteered, “I’d like more

clarity about whether the term ‘heart disease’ includes strokes, heart

attacks, bypass surgery, etc. I’m not clear on the differences and I

bet others aren’t as well.” One patient commented that they “would

feel answers were more helpful in [an] interview with [a] knowledge-

able person who could ask questions that might help explain some

answers- get more details.”

Unintended use of the family history module
Some patients used the family history interview to provide informa-

tion about themselves. One patient tried to update the medication

list: “I wanted to have a space to add meds that were left out of my

history” while another tried to update the medical history: “I needed

to update MY history that I had cancer and it did not ask.”

Suggestions for improvement of the family history

module
Patients offered suggestions for topics to explore further, such as de-

mentia, autoimmune conditions, autonomic dysfunction, environ-

mental exposure, osteoporosis, specific hereditary or genetic

syndromes, and use of opiates; there were several requests for more

detail about pulmonary and cardiovascular diseases. Further, there

were requests to expand the list of relatives to include grandchildren,

great aunts and uncles, and cousins. Patients who were adopted
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wished to be able to provide information known about their biologi-

cal relatives, patients with half-siblings suggested that the interview

make it easier to denote information about them, and patients

would have liked better editing provisions—ways to make it easier

for them to change their responses upon further reflection.

DISCUSSION

In the 2 years following initial implementation of the family history,

4223 patients provided information about their family history, and

1451 of these patients provided information about their experience.

Our qualitative analysis identified major themes regarding their en-

gagement and participation, including their concerns over the valid-

ity of their answers, protection of the privacy of their relatives, and

reflections on the process of human-computer interaction. This

work builds on prior research that has shown the electronic collec-

tion of medical histories to be well received by patients and clini-

cians,9,15–17 and more specifically with this study, that family

history collection tool is generally found to be useful by patients for

collecting and using the information to help with decisions.18 The

experience of patients completing the family history provides lessons

for future iterations and implementations of electronic family his-

tory collection.

Patient-professional collaborative work
Patients reported feeling that they were making a valuable contribu-

tion to their care by ensuring that clinicians had information about

their family to predict future risk of conditions, and they felt

empowered to participate in their care. The Systems Engineering Ini-

tiative for Patient Safety second iteration,19 and its related Patient

Work Model,20 provide a good lens to identify this patient contribu-

tion as collaborative work. Where previously the curation of history

information was once solely in the domain of the clinician, it may be

more appropriate to consider it shared work. The patient portal pro-

vides infrastructure for patients to use collaborative applications,

such as this interview for family history. This is a more focused ex-

ample of patients providing their own history, which is currently be-

ing explored and piloted as part of the OurNotes project, an

extension of the OpenNotes Research that invites patients to review

notes and then contribute their history for their next visit, co-

creating the note with clinicians.21

In our implementation, we hyperlinked to the patient’s interview

responses within the workflow of the clinicians who were updating

family history (Figure 3); clinicians would then review the responses

with the patient and make changes in the EHR as appropriate. This

step retained data provenance and addressed patient questions about

the validity of their responses by ensuring that clinicians reviewed,

discussed, and then accepted updates to the record. Rather than

alerting clinicians about new data outside of visits, we opted for visi-

ble but passive alerts in the EHR that suggest review during encoun-

ters, given that past research has shown few clinicians act on

alerts,22 and to not increase alert fatigue of primary care physicians.

This followed the workflow that we have found to be successful for

other patient-entered data, including advanced directives.23

Interview format
When creating a tool to elicit family history, a number of strategic

choices must be made, including the format of the tool, and how the

process is laid out. We opted for an interview format, based on pre-

vious experience.7–9 Computer interviews are indefatigable and

provide for consistency where clinicians may be prone to take short-

cuts or other omissions depending on other pressures. We found evi-

dence that even patients self-censor during clinician-led interviews

to focus on other matters at hand, with a feeling that the home-

based interview provided better efficiency. The interview requires

more of the patient’s time but helps patients with the process of

recalling family members in a systematic way that they may not

have otherwise. One major drawback of the current implementation

is that there is not an editing function, which many patients sought.

Patients found that the interview forced a review of medical condi-

tions that they otherwise might have omitted and that it was helpful

to guide patients through the process.

Patients perceived the tension between the depth of the interview

and both breadth and length. We identified that patients who knew

of specific conditions, including specific genetic syndromes, sought

to record these in their records through the interview. This desire

was balanced with patients finding that the interview was somewhat

lengthy and that additional questions may be untenable. In this way,

a refinement may be made to start with broader categories and then

allow specificity and granularity while enabling structured data

through controlled vocabularies. Ultimately, patients may wish to

choose from different formats, matching to their needs and available

time.

Addressing concerns and next steps
Patients raised important questions about the role of contextual in-

formation when responding to questions, the validity of their

responses, and the privacy of relatives and related implications, such

as insurability. An open question is how much contextual informa-

tion will be helpful in family history, such as occupational expo-

sures, diet, and health-seeking behaviors. Such contextual data may

be helpful, such as reporting tobacco or alcohol use which may in-

fluence disease risk, or common environmental exposures, but it

may be less consequential for inherited cancer patterns. Our partici-

pants were concerned about the privacy of relatives, particularly

when labeling them by name, a program feature to keep track of

individuals. Making naming optional and being transparent about

data security policies in clear lay terms, may help assuage these con-

cerns.

Future iterations of family history tools may incorporate the in-

terview component into other tools, including pedigrees, such as

seen with other tools.24,25 Asking some screening questions at the

beginning, especially about more rare conditions or genetic syn-

dromes, where known, may help balance the breadth and depth.

The availability of genomic sequencing may alter the role of family

history tools, as both whole exome and whole genomic sequencing

become less expensive and more available for routine care, such as

for pharmacogenomics or cancer risk prediction. Family history

tools may help stratify who may benefit from genetic testing or aid

in the discovery of as-yet-unidentified hereditary conditions. Provid-

ing clinical decision support based on the structured family history

data is the next step, given that research has shown increases in risk-

appropriate screenings26 or genetic counseling referrals.27,28

The following limitations for this study should be considered. This

was a convenience sample of patient portal users who were motivated

to volitionally contribute their family health history to the medical re-

cord, and a subset (34%) of patients completed a survey about their

experience. However, this represents a rich source for qualitative anal-

ysis of free-text responses, enabling us to reach thematic saturation.

We did not specifically assess the time to complete the interview,
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though we heard from patients that it was both quick and long and ex-

pect the length of time spent to vary depending on the number of rela-

tives and conditions know to the patient. Last, this study did not

ascertain the experiences within office visits, or track action taken on

responses, and this should be assessed in future research.

While we did not specifically track clinician feedback for this

analysis, feedback from clinicians has generally been positive regard-

ing having the data at hand to prompt further discussion and clarifi-

cation as needed. Patient entries were generally viewed as a

conversation starter rather than a definitive history. Clinicians made

requests that patient entries be able to autopopulate structured fields

within the EHR after clinician verification.

CONCLUSION

This study, reporting on the experience of over 1400 patients who

provided their family health history through a patient portal, identi-

fied that such patient-professional collaborative work empowered

patients and added perceived value and efficiency to the patient ex-

perience of care. Patients sought to have such data available for risk

prediction or for research purposes, but raised concerns about the

privacy of their relatives and of uncertainty in their responses. Nota-

bly, over 9500 patients participated in the family history interview

without any formal announcement. These patients were willing to

provide data to further their care and help with their diagnoses,

while others felt it was helpful to have a complete record or to help

with future records-based research studies. We also found that

patients did use the tool to report their own medical history or to

submit changes to the record. This unintended use of this tool and

speaks to additional functionality that patients desire, and a willing-

ness to take an active role in managing their health.
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