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Family history tools for primary care are not ready yet to
be implemented. A systematic review

Céline L. M. M. de Hoog, Piet J. M. Portegijs & Henri E. J. H. Stoffers

Department of Family Medicine, School for Public Health and Primary Care (CAPHRI), Maastricht University Medical Centre,
Maastricht, The Netherlands

KEY MESSAGE:

e Eighteen family history tools were identified: six generic, two on cardiovascular disease and ten on cancer.
e Using a family history tool identified a higher number of patients at increased risk for disease.
e For future implementation of family history tools in primary care, more validation and management studies are required.

ABSTRACT

Background: Taking the family history helps the doctor in estimating the probability of disease in individual patients. However,
significant barriers to obtaining adequate family history information remain. Tools overcoming these barriers might support family
physicians in this task.

Objective: To review systematically the characteristics of existing family history tools and discuss their potential use in primary care.
Methods: Studies were identified through searches of PubMed, Embase and Cinahl from 1 January 2002 until May 2012. All authors
independently screened studies and included original research papers on family history tools of which assessment had been per-
formed or was planned. We reviewed diseases for which family history information was collected, study setting, tool design, type
of family history collection, presence of risk-assessment and recommendations for management, and assessment (categorized as
either validity or benefit).

Results: Eighteen family history tools were identified: six generic, two on cardiovascular disease and ten on cancer. The six generic
tools were partly tested in primary care (3x), are mainly computerized (4x), rarely include management recommendations for the
physician (1x) and were partly validated against a reference standard (genetic counsellor) (3x, plus one planned). Of the five specific
tools studied in primary care, none was validated. No family history tool allows electronic transfer of family history information to
electronic medical record systems. Use of a family history tool improved identification of patients at risk for disease.

Conclusion: Several promising family history tools for primary care have been developed but large-scale implementation cannot be
advised yet, based on available validation studies.

Keywords: family history, tool, primary care, genetics

INTRODUCTION cardiovascular disease. Higher family risk may lead to

The family history reflects genetic, environmental and
behavioural aspects of family health (1). In primary care,
family history is an inexpensive, non-invasive aid for
diagnosis and risk-assessment in medical genetics (2,3).
Traditionally, information on family health is mainly used
for diagnostic objectives, referral to specialist care and
insight into family dynamics (4). The collection of family
history data may also be used in risk-assessment for
the prevention of common chronic diseases such as

customized interventions and the improvement of
patient’s motivation to change their behaviour (5-7).

In a previous systematic review our group has shown
that family physicians consider taking a family history to
be their responsibility. However, observational studies
of consultations and analyses of medical records showed
wide variability and a low degree of regular updating (8).
We confirmed the findings of the review by Rich et al.,
that lack of time, limited knowledge and skills and poor
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reimbursement are experienced as barriers to family
history taking in primary care (2,8). Tools overcoming
these barriers might help family physicians in adequate
family history taking. A family history tool should collect
more data than a simple question (‘Does disease X run
in your family?’); yet practically, it cannot be as compre-
hensive as a complete pedigree-interview. A recent
review revealed that few family health questionnaires
(FHQs) have been formally evaluated and that there
were no—simple, short—generic FHQs suitable for use
in primary care practice (9). Another recent review
reported that various organizations are developing fam-
ily history tools, which should have decision support
capabilities and should be compatible with electronic
health records (10).

We wondered whether progress had been made in
this area since the publication of these reviews (2,8-10).
The objective of the current systematic review is to
explore the current state of the art regarding family his-
tory tools that might be suitable for primary care. What
tools exist and what are their characteristics? We discuss
their potential use in primary care.

METHODS
Search strategy

We conducted a systematic literature review with report-
ing according to PRISMA guidelines (11) in PubMed,
Embase and Cinahl, using a combination of a set of key
terms family history, family health history, tool*, medical
record system, computer-assisted decision making,
general practi*, family medicine, family practi*, family
physician®, primary care, primary health care, health,
score*, instrument® and the MeSH-terms pedigree,
genetic testing, genetic predisposition to disease,
medical history taking, medical records systems, comput-
erized, electronic health records, decision support tech-
niques and decision making, computer-assisted. Limits
used were Humans and Publication date 1 January 2002
(i.e. 1 January 2002—May 2012). As the oldest previously
published review was dated 2004, limiting our search
from 1 January 2002 onwards seemed safe in order not
to miss any relevant publications. A full overview of the
search strategy is provided in the Supplementary Appen-
dix to be found online at http://www.informahealthcare.
com/doi/abs/10.3109/13814788.2013.840825.

Inclusion and exclusion criteria

Included were (a) original research papers; (b) describing
the existence or characteristics of family history tools
that (c) are being used or—in the opinion of the authors
of this review—could possibly be applied in primary
care; and (d) of which assessment of validity or benefit
(specified in the section on data extraction) had been

performed or was planned. We included articles describ-
ing generic and disease-specific (e.g. on cancer, or
cardiovascular disease) family history tools. Articles on
specialist tools for specific diseases (e.g. a cardiology
tool for specific types of cardiomyopathy) were excluded
as were articles describing tools that did not primarily
focus on family history. Articles describing a simple fam-
ily history question, (‘Does disease X run in your family?
Yes/No’) were also excluded since broader collection of
family history information was aimed for.

Selection of studies (Figure 1)

The search identified 571 titles. Initial screening of
papers based on title and abstract was independently
performed by all authors (C.H., P.P. and H.S.). Subse-
quently, C.H., P.P. and H.S. independently reviewed full
text copies of all potentially relevant articles. Additional
references were retrieved by manually reviewing the ref-
erence lists of these papers (C.H.). Disagreement on
papers was resolved by discussion until consensus was
reached.

After consideration of title and abstract, 524 articles
were excluded. By manually screening reference lists, 16
additional records were identified, leading to a total of
63 potentially relevant full text articles. Of these, 24
papers did not describe a tool, 11 described no family
history tool (but for instance a decision aid or risk-
assessment tool), five papers were not an original article
(editorial, commentary), two papers were studies on
perception of a tool and one paper was the protocol of
a tool validation study. The remaining 20 studies were
included in this review.

Data extraction and analysis

We categorized and summarized the tools and their
characteristics as ‘generic’ (multiple diseases, Table 1)
or ‘disease-specific’ (one disease or disease group,
Table 2).

We evaluated the setting in which the tool had been
tested (primary care or other), the (number of) dis-
eases addressed by the tool and its design (paper ques-
tionnaire/ computerized tool/web-based tool; to be
completed by patient or physician). We distinguished
disease- from pedigree-oriented types of family history
collection; disease-oriented family history collection
comprises merely stating the presence or absence of a
disease within a family when showing a list of diseases
to the proband, whereas pedigree-oriented family his-
tory collection attempts to generate a complete over-
view of family members (pedigree) and subsequently
to assign diseases to each relative (genogram). In addi-
tion, presence of risk-assessment and recommenda-
tions for management for either doctor or patient were
determined.
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Potentially relevant records
identified through database
searching:
n=>571

Additional records identified

Records excluded based
on title and abstract:

through references:
n=16

v

n =524

Full-text articles
assessed for eligibility: ——|n =43
n=63

Full-text articles excluded:

- No tool described n = 24

- No family history tool
described n =11

Studies included in

overview - Perception of tool n = 2
family history tools: - Protocol of tool validation
n=20 n=1

Total of family history
tools identified:
n=18

- No original article n =5

Figure 1. Selection of articles after the literature search.

We categorized tool assessment into ‘validation’
(i.e. comparison with a reference standard; outcomes:
sensitivity, specificity and/or agreement) and ‘benefit’
(i.e. advantages brought by the tool, e.g. identification
of more patients at high risk or eligible for genetic
screening, revision of probability estimate, psychological
or behavioural effects in patients), respectively.

RESULTS
Included papers

In 20 included papers, 18 family history tools were
identified. Six generic family history tools were described
in eight papers (Table 1) (1,12-18). The remaining 12
papers described 12 disease-specific family history tools
(Table 2) (19-30).

Generic family history tools (Table 1)

The six generic family history tools included four comput-
erized tools (MeTree, Health Heritage©, My Family Health
Portrait and Family Healthware™, three of which were
web based), and two paper-based FHQs (Table 1) (1,12—
16). The computerized tools had been developed quite
recently. All tools are patient-completed and have a ped-
igree-oriented type of family history collection. The num-
ber of involved conditions ranges from 6—89. The main
concerned diseases are (coronary) heart disease, stroke,
diabetes and ovarian, breast and colorectal cancer. Only
Health Heritage®© (89 conditions) reported on the time it
took to complete the collection of a full family history,
ranging from 1-120 h (median around six hours) (12).
Each generic family history tool contains risk assessment;
in MeTree this is provided for five out of 48 conditions
(15). Notably, to stratify disease risk, pedigrees acquired

by My Family Health Portrait, are entered into an extra
software program, Family Healthware™ (1,13).

Patient-specific recommendations for management
are given in four tools (1,12,14, 15). Only in My Family
Health Portrait patients are advised to show their results
to their physician (13). Most recommendations for man-
agement are aimed at the patient; doctor specific recom-
mendations or decision aids are rarely provided in
currently existing generic family history tools (14,15).

Health Heritage© (12), My Family Health Portrait
(13) and the FHQ described by Qureshi et al., in 2005
(16) were formally validated; for MeTree a validation
study has been planned (15). Taking assessment by a
genetic counsellor as the reference standard, sensitivity
ranged from 67 to 100%, specificity from 92 to 100%,
agreement was 77% (13, 16). A tool outperformed usual
care (12). Taking clinical benefit (additional high-risk
patients identified, behaviour change) as the outcome
variable, using a tool was valuable too (17,18).

Three generic family history tools were or will be
studied in a primary care setting: MeTree (15), Family
Healthware™ (1,17,18), and the FHQ described by
Qureshi et al. (16).

Disease-specific family history tools (Table 2)

Two disease-specific tools concern coronary heart dis-
ease and cardiovascular disease respectively (27,29);
one of them, the FHQ by Qureshi 2012 is designed for
use in primary care (29). The other 10 disease-specific
family history tools collect family history of cancer, four
of which were designed for use in primary care
(23,25,28,30). All tools are patient-completed except
GRAIDS, in which the physician enters information of the
patient-completed FHQ into pedigree-drawing software
(23). Other features are described in Table 2. The time
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Table 3. Main findings: Summary overview of generic family history tools.
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Recommendation

Ref. Tool No. of conditions Primary care setting Computerized for physician Validated
(15) MeTree Many (n = 48) N v Planned
(1,17,18) Family Healthware™ 6 N

(16) FHQ Many v
(12) Health Heritage© Many (n = 89) N \
(13) My Family Health Portrait 6 N S

(14) Questionnaire by Frezzo 2003

9 risk categories

to complete the collection of family history is reported
for the cardiovascular disease FHQ of Macleod et al., (15
min) (27), GREAT (34 min (range: 8-55 min)) (19), ‘Are
you at risk for hereditary breast cancer?’ (< 10 min) (22)
and GRACE (30 min) (21).

Risk-assessment is included in nine tools (20,21,
23-26,28-30) and recommendations for management
are given in six tools (20-23,26,30); to the patient in
four (21-23,26), to the doctor (referral for genetic
testing) in one (20) and to both doctor and patient in
one (30).

Formal validation of the family history tool with com-
parison to a reference standard (genetic counsellor ped-
igree/interview) has taken place in GREAT and the
questionnaire by Fisher et al. 2003, with kappa 0.70 and
agreement of 100% respectively (19,24). Benefit is
described for 10 tools (20-23,25-30).

DISCUSSION
Main findings

In this systematic review, 18 family history tools were
identified: six generic tools, two on cardiovascular dis-
ease, and 10 on cancer. The main findings are presented
in Tables 3 and 4. The generic tools were partly tested
in primary care (3x), are mainly computerized (4x), rarely
include management recommendations for the physi-
cian (1x) and were partly validated against a reference
standard (3x, plus one planned). Of the five specific tools
two are computerized, and none has been validated.
Where value for clinical practice had been assessed,
family history tools improved identification of patients
at risk compared to usual care. No family history tool

was designed to allow electronic transfer of family his-
tory information to electronic medical record systems.

Strengths and limitations

Several reviews about family history tools have been
published (2,8—-10). This review has added value because
of its focus on primary care and its systematic approach
(11). Multiple search strategies were tested for sensitiv-
ity before deciding on the final search strategy.

Potential benefit

The number of high-risk patients correctly identified by
a tool in addition to those identified in usual care is an
indicator of clinical benefit (14,17,20,27-30). The varia-
tion in results can be explained by differences in setting
and the number identified in usual care. Identifying more
patients at risk for disease or eligible for referral (23) is
beneficial only if these patients are ‘true positives’ (spec-
ificity), if there is enough capacity for further care, and
if it does not increase anxiety or worry needlessly. Many
tools have near-perfect specificity by definition because
data interpretation is directly derived from current
guidelines (27-30). So far, there are no indications that
use of a tool will increase cancer-related worries (21).

Risk assessment

All generic family history tools included risk assessment.
These tools focused on chronic diseases—heart disease,
stroke, diabetes and ovarian, breast and colorectal can-
cer—characterized by ‘substantial public health burden,
well-defined case definition, awareness of disease among

Table 4. Main findings: Summary overview of five specific family history tools for primary care.?

Primary care

Ref. Tool Condition setting Computerized
(29) FHQ Coronary heart disease \

(23) GRAIDS Breast, ovarian and colorectal cancer v N

(28) Family history form Breast, ovarian and colorectal cancer \

(30) Hughes Risk Apps Hereditary breast and ovarian cancer \ N

(25) Questionnaire Breast and ovarian cancer v

2None of these tools has been validated.
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relatives, accurate reporting by family members, family
history being an established risk factor and effective
interventions for primary and secondary prevention
being available’ (31).

In primary care, generic family history tools might be
used as a screening strategy for every patient to provide
the family physician with an idea of what medical risks
run in the family. This could influence future clinical deci-
sions (e.g. starting treatment in mild hypertension in a
patient belonging to a family with high cardiovascular
risk). If the family physician has a list of patients, the
family history could be added to the medical record
when the patient enters the practice (8).

In case a patient expresses a specific concern for can-
cer or cardiovascular disease, a disease-specific tool
could be used (e.g. a high risk profile for colorectal car-
cinoma might justify referral for colonoscopy). Within
primary care, though, a disease-specific tool may have
little added value; most relevant diseases are covered by
generic tools as well, and the extra detail provided by
some disease-specific tools will hardly support the deci-
sion to refer for diagnostic evaluation or not.

Barriers for taking a family history

The ‘lack-of-time’ barrier for the family physician can
largely be taken away by having the patient complete the
tool in his/her own time, and by providing risk assess-
ment and management recommendations for the physi-
cian (2,8). The latter would also diminish another barrier
for taking a family history in primary care, i.e. the per-
ceived limited knowledge and skills of family physicians
(2,8). Only one tool (i.e. MeTree) includes guideline rec-
ommendations for the physician (15). Finally, none of the
tools is designed to be integrated in a medical record sys-
tem or to facilitate electronic information transfer (32).

Ideal features
Ideally, a family history tool is:

self-administered by patients (computerized),
can be integrated with electronic health record sys-
tems (computerized),

e is easy to use (by patient and health professional)
whilst still collecting sufficient information to assess
risk,

e has an easy update functionality to follow family
health over time (computerized),

e comprises risk-assessment based on incorporated
algorithms (computerized) and

e contains evidence-based management (preven-
tion) strategies for every familial risk level
(1,12,31).

These desirable features are mostly present in the
more recent, computerized family history tools: MeTree,

Health Heritage©, My Family Health Portrait and Family
Healthware™ (1,12,13,15), of which MeTree and Family
Healthware™ are designed for primary care, but not
(yet ) validated. In addition, the non-computerized FHQ
by Qureshi is designed for primary care and has been
validated (16).

Future directions

Now that 18 family history tools have been identified,
adaptation for use—and consequently validation—in
primary care is the next step in developing user-friendly
tools for patients and doctors (9). All generic tools iden-
tified were developed in either the US or the UK, and
many were designed from a public health perspective.
Therefore, studies in primary care in other (European)
countries with various health care systems should be
performed.

Linking family history tools to clinical guidelines is
necessary to enable recommendations for management
by the family physician. Another crucial element for
implementation of family history tools in primary care
will be their integration with electronic medical record
systems, where all other medical information is stored,
available for clinical decision making (10,32). Finally, easy
updating is a key feature, as both family information and
scientific knowledge change over time.

Conclusion

Eighteen family history tools were identified: six
generic, two on cardiovascular disease, and 10 on can-
cer. Use of a family history tool improved identification
of patients with increased risk for disease. Despite
these promising developments, more validation and
management studies in primary care are needed before
large scale implementation of family history tools can
be advocated.

Declaration of interest: The corresponding author
reports that he also is Editor-in-Chief of this Journal. The
other authors report no conflicts of interest.
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