Open Research Online
The Open University’s repository of research publications
and other research outputs

Computer-Assisted versus Oral-and-Written History
Taking for the Prevention and Management of
Cardiovascular Disease: a Systematic Review of the
Literature
Journal Item
How to cite:
Pappas, Yannis; Všetečková, Jitka; Poduval, Shoba; Tseng, Pei Ching and Car, Josip (2018). Computer-Assisted
versus Oral-and-Written History Taking for the Prevention and Management of Cardiovascular Disease: a Systematic
Review of the Literature. Acta Medica, 60(3) pp. 97–107.

For guidance on citations see FAQs.

c 2017 The Authors

https://creativecommons.org/licenses/by-nc-nd/4.0/
Version: Version of Record
Link(s) to article on publisher’s website:
http://dx.doi.org/doi:10.14712/18059694.2018.1
https://actamedica.lfhk.cuni.cz/online_first/am_2017060030097/

Copyright and Moral Rights for the articles on this site are retained by the individual authors and/or other copyright
owners. For more information on Open Research Online’s data policy on reuse of materials please consult the policies
page.

oro.open.ac.uk

review article

97

Computer-Assisted versus Oral-and-Written
History Taking for the Prevention
and Management of Cardiovascular Disease:
a Systematic Review of the Literature
Yannis Pappas1, Jitka Všetečková2,*, Shoba Poduval3, Pei Ching Tseng1, Josip Car4
ABSTRACT
Background and objectives: CVD is an important global healthcare issue; it is the leading cause of global mortality, with an increasing
incidence identified in both developed and developing countries. It is also an extremely costly disease for healthcare systems unless
managed effectively. In this review we aimed to:
– Assess the effect of computer-assisted versus oral-and-written history taking on the quality of collected information for the prevention
and management of CVD.
– Assess the effect of computer-assisted versus oral-and-written history taking on the prevention and management of CVD.
Methods: A systematic review of randomised controlled trials that included participants of 16 years or older at the beginning of the study,
who were at risk of CVD (prevention) or were either previously diagnosed with CVD (management). We searched all major databases. We
assessed risk of bias using the Cochrane Collaboration tool.
Results: Two studies met the inclusion criteria. One comparing the two methods of history-taking for the prevention of cardiovascular
disease n = 75.
The study shows that generally the patients in the experimental group underwent more laboratory procedures, had more biomarker
readings recorded and/or were given (or had reviewed), more dietary changes than the control group. The other study compares the two
methods of history-taking for the management of cardiovascular disease (n = 479). The study showed that the computerized decision aid
appears to increase the proportion of patients who responded to invitations to discuss CVD prevention with their doctor. The ComputerAssisted History Taking Systems (CAHTS) increased the proportion of patients who discussed CHD risk reduction with their doctor from
24% to 40% and increased the proportion who had a specific plan to reduce their risk from 24% to 37%.
Discussion: With only one study meeting the inclusion criteria, for prevention of CVD and one study for management of CVD we did
not gather sufficient evidence to address all of the objectives of the review. We were unable to report on most of the secondary patient
outcomes in our protocol.
Conclusions: We tentatively conclude that CAHTS can provide individually-tailored information about CVD prevention. However, further
primary studies are needed to confirm these findings. We cannot draw any conclusions in relation to any other clinical outcomes at this
stage. There is a need to develop an evidence base to support the effective development and use of CAHTS in this area of practice. In
the absence of evidence on effectiveness, the implementation of computer-assisted history taking may only rely on the clinicians’ tacit
knowledge, published monographs and viewpoint articles.
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BACKGROUND
Cardiovascular Disease (CVD) is caused by a disorder of
the heart and circulatory system. In this review we are
specifically looking at atherosclerotic cardiovascular disease which includes coronary heart disease, cerebrovascular disease (stroke) and peripheral artery disease. CVD
is a leading cause of mortality globally. Chronic diseases, including cardiovascular disease, were estimated to
cause more than 60% (35 million) of all deaths in 2005;
more than 80% of these deaths occurred in low-income
and middle-income countries (31). According to the 2010
Global Burden of Disease Study (58) ischaemic heart disease and stroke killed 12.9 million people in 2010, or one
in four deaths worldwide, compared with one in five in
1990. The World Health Organisation projects that by 2030,
almost 23.6 million people will die from CVD (10). The risk
of developing vascular disease and the rate of its progression is determined by certain ‘fixed’ risk factors: age, sex,
family history of vascular disease and ethnic groups, as
well as by certain ‘modifiable’ risk factors: hypertension,
hypercholesterolaemia, physical inactivity, obesity, tobacco consumption and diabetes (51). Ineffective management
of CVD associated modifiable risk factors can lead to an
increased risk of an adverse cardiovascular event. People
with established CVD (such as angina pectoris, CHD, myocardial infarction, transient Ischaemic attacks, stroke or
peripheral vascular disease) are at high risk of developing
recurrent cardiovascular events; it is possible to prevent
this by reducing a patient’s cardiovascular risk by modification of adverse lifestyle behaviours and adhering to
treatment, thus enabling effective management of their
chronic condition (59, 33).
CAHTS facilitate automations of history taking approaches; hence aiding the collection of information in
a timely manner by drastically reducing the time spent on
dictating and collating written records, while being able to
present relevant data in an easily accessible format (50, 4).
They can also be administered at a time that is convenient
to the patient and practitioner, saving resources, such as
additional time and space (57, 30). Additionally, CAHTS can
promote inter-operability between systems and compatibility with electronic health record templates (40). This offers
the benefit that the information collected could be linked to
a computerized decision support system which can offer patients personalized feedback on their lifestyle choices and
advice on how to modify these to reduce their risk of developing or redeveloping cardiovascular related complications.
Clinician and patient-operated CAHTS may help to improve data quality through:
– data entry forms with data validation checks (for example erroneously entered information, such as age of
300, may lead to a prompt for the person to correct this;
– coding of data;
– eliminate transcription errors as the information is not
dictated;
– legibility;
– easier access to past records; attribution of entries;
– greater availability;
– facilitating patient verification of their personal information.
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Patients can also administer the CAHTS online and on
lifestyle and self-generated biomarker readings (for example, blood pressure or blood cholesterol) can be shared
with their clinician and assessed without the need for
a face to face consultation. Additionally, collected information from gathered histories can generate data sets that
may facilitate future epidemiological research (34).
CVD is an important global healthcare issue; it is the
leading cause of global mortality, with an increasing incidence identified in both developed and developing countries. CVD is an extremely costly disease for healthcare
systems and unless managed effectively, will continue
to pose serious challenges to these systems and to the allocation of scarce resources (9). Evidence suggests that
current programmes for cardiovascular management offer feasible, cost-effective ways to reduce CVD mortality
and morbidity in both developed and developing country
populations (10, 23); implementation of such programmes
should thus be a priority for health policy-makers. With
the move from hospital care to community-based care in
many parts of the world, staff become increasingly mobile, thus require access to data input facilities at the point
of care. If a patient’s history were taken by a CAHTS, the
information could be more accessible to the entire, multi-disciplinary, healthcare team and assist in the planning
of an appropriate care package for the patient.
Most of the computer-assisted technologies are presently supported by limited empirical evidence. This impedes widespread adoption in the management and prevention of CVD, hence necessitating more evaluations
of CAHTS. There is also a need for regular evaluations,
analogous to techniques used in continuous quality improvement in healthcare (36, 1, 11). Unless these systems
are adequately studied, they may not ‘mature’ to the extent that is needed to realise their full potential when deployed in every-day clinical settings (18, 15). Because only
a few randomised controlled trials involving CATHS have
been performed so far, it has been speculated that the improvements in the volume and accuracy of the answers
seen in studies (34, 57, 24) may not accurately reflect the
intervention. It has been suggested that the effects may
be attributed to novelty and performance biases whereby
the behaviour of researchers and patients was influenced
(24).
CAHTS are frequently promoted as being ‘cost-saving’
(26, 45), yet cost-effectiveness and efficiency was rarely evaluated rigorously (37), therefore comprehensive
cost-effectiveness analyses will be required to assess the
financial rationale for choosing one CAHTS over another
history taking tool, especially within disease management (45, 28). Although CAHTS have been available for
around 50 years, successful use in routine healthcare
remains variable. This review aims to establish whether
these systems could be effective for the management of
CVD, by assisting patient adoption of lifestyle modification
behaviour and assisting treatment adherence, and identify
any gaps in the research surrounding this. This systematic review involves an up-to-date literature search and detailed description of the studies on CAHTS to provide the
framework for a comprehensive evaluation that will lead
to an evidence base to inform policy and practice.
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METHODS
TYPES OF STUDIES AND PARTICIPANTS
We considered RCT studies that included participants
16 years or older at the beginning of the study, who were
at risk of CVD (prevention) and those who were previously
diagnosed with CVD (management).
TYPES OF INTERVENTIONS
We considered the following six types of CAHTS:
1. Computer-assisted self-interviewing;
2.	Audio computer-assisted self-administered interviewing;
3. Computer-assisted face-to-face interviewing;
4. Computer-assisted telephone interviewing;
5. Interactive voice response telephone interviewing;
6. Internet-based computer-assisted history taking.
CONTROL
Oral and written history taking for people with modifiable
CVD risk factors (prevention) and those diagnosed with
CVD (management).
OUTCOMES
Primary outcomes:
– Response rates to invitations for (lifestyle) assessment
for CVD.
– Quality of data recorded (Composite outcome including: error rates, accuracy, reliability, completeness).
– Lifestyle modifications (Composite outcome including:
changes in tobacco consumption (pack years), weight
(kg), dietary intake (self-reported intake), physical activity level (number of days a week patient participates
in physical activity); Biomarker reading modifications
(Composite outcome including: changes in blood cholesterol levels (total cholesterol in mg/dl), blood pressure readings (mmHg), glycosylated haemoglobin A1c
level (mm/mol)).
Secondary outcomes
– Cost effectiveness.
– Patient and provider satisfaction with the methods.
– Adverse events (Composite outcome including: CVD
mortality and morbidity).
– Response rates to invitations for (lifestyle) assessment
or CVD; Patient compliance with treatment.
– Biomarker readings (Composite outcome: includes
changes in blood cholesterol levels, blood pressure
readings and glycosylated haemoglobin A1c level).
– Cost effectiveness.
– Patient and provider satisfaction with the methods.
– Adverse events (Composite outcome: includes cardiovascular-related mortality (i.e. death due to CHD
or stroke), increased cardiovascular-related morbidity
(i.e. increased recurrence of a cardiovascular event)
and hospitalisation due to a cardiovascular event).
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SEARCH METHODS FOR IDENTIFICATION OF STUDIES
We searched electronically the following sources for the
identification of trials on 18 June 2016:
– CENTRAL (Issue 5 of 12, 2016) on The Cochrane Library,
– MEDLINE (OVID, 1946 to June 2016 week 1),
– EMBASE (OVID, 1980 to 2016 week 24),
– Web of Science Core Collection (Thomson Reuters, 1970
to 13 June 2016),
– DARE, HTA and EED (Issue 2 of 4, 2016) on The Cochrane
Library.
We imposed no language limits. The Cochrane precision-maximising RCT filter was used for MEDLINE and
terms as suggested as a RCT filter for EMBASE (14).
We also used the following other resources for the
identification of trials:
– ‘Current Controlled Trials’ (www.controlledtrials.com),
– Clinical Trials.gov (www.clinicaltrials.gov),
– WHO ICTRP Portal (apps.who.int/trialsearch).
We tried to identify additional studies by searching
the reference lists of included trials, related (systematic)
reviews and meta-analyses. Authors of included studies
were contacted for further details (if required) and authors and experts in the field were asked for information
about unpublished/ongoing trials.
DATA COLLECTION AND DATA EXTRACTION
To determine the studies to be assessed further, three
authors (SP, JV and YP) independently scanned the abstract, title or both sections of every record retrieved.
All potentially relevant articles were investigated as full
text. Where differences in opinion existed, they were resolved by a third party. If resolving disagreement was not
possible, the article were added to those ‘awaiting assessment’ and authors were been contacted for clarification.
An adapted PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flow-charts of study
selection is attached (19) see Figures 1 and 2.
For studies that fulfilled inclusion criteria, two authors
(SP and PT) independently abstracted relevant population
and intervention characteristics using standard data extraction templates with any disagreements resolved by
discussion, or if required by a third party. Any relevant
missing information on the trial was sought from the
original author(s) of the article, if required. Authors and
experts in the field were asked for information about unpublished/ongoing trials.
ASSESSMENT OF RISK OF BIAS IN INCLUDED STUDIES
Two authors assessed each trial and performed assessment of bias independently. Disagreement was resolved
by consensus, or with consultation of a third party.
We assessed risk of bias using the Cochrane Collaboration’s tool. We used the following criteria:
– Was the allocation sequence adequately generated?
Was the allocation adequately concealed?
– Was knowledge of the allocated intervention adequately prevented during the study? Were incomplete outcome data adequately addressed?
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Fig. 1: Flowchart of studies in CVD prevention.

Fig. 	
  2: Flowchart of studies in CVD management.

– Were reports of the study free of suggestion of selective outcome reporting?
– Was the study apparently free of other problems that
could put it at a high risk of bias?
We assessed the risk of bias as high, low or unclear.
We used the criteria described in the Cochrane Handbook for Systematic Reviews of Interventions (19). Funnel
plots were to be used to assess for the potential existence
of small study bias. As a number of explanations for the
asymmetry of a funnel plot (27) exist, we planned to carefully interpret results (13).

tion rates, for example drop-outs, losses to follow-up and
withdrawals were investigated. Issues of missing data
and techniques to handle these (for example, last-observation-carried-forward) was critically appraised.

MEASURES OF TREATMENT EFFECT
We collected endpoint scores, as change standard deviations may not be available for many studies. If both endpoint and change scores are available for the same outcomes, only the former was reported in this review. If
endpoint scores are not available, but change scores are, we
reported the latter in the tables and text of the review. However, for inclusion of a study reporting change score in the
meta-analysis, we calculated the endpoint mean from the
change score given and assumed that the endpoint standard deviation is equal to the baseline standard deviation.
We also took into account the level at which randomisation
occurred, such as cross-over trials, cluster-randomised
trials and multiple observations for the same outcome.
There were no missing data in the included studies.
Evaluation of important numerical data such as screened,
randomised patients as well as intention-to-treat and
per-protocol population was carefully performed. Attri-

RESULTS
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ASSESSMENT OF HETEROGENEITY
The review included two studies one on the prevention of
CVD and one on the management of CVD and no assessment of heterogeneity was needed. Results of the studies
included were presented in narrative form.

Results were divided into two categories according the
main use of CAHTS:
– CVD Prevention,
– CVD Management.
These two categories are reflected in the objectives of
the review and the search strategy.
PREVENTION
Results of the search
The search identified 97881 records for screening; 76182
after removing duplicates. The titles of the records
were screened by two authors. 127 records were further
screened by abstract and 15 were retrieved in full text. One
record met the inclusion criteria of the review. Reasons for
excluding the abstracts included: participants not having
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pre-existing cardiovascular disease, no computer-assisted
history taking systems being used as intervention, or the
studies were not randomized controlled trials. See Figure 1
for a detailed search strategy.

For included studies see Table 1. One study (43) met our
inclusion criteria, the details of which can be found in
Characteristics of included studies. For excluded studies
see Table 3.

Tab. 1: Characteristics of included studies (CVD prevention).
Author
Sheridan et al. (2006)

Reasons for inclusion
This study was used to test the effectiveness of an individually-tailored, computerized decision aid about
CHD on patients’ discussions with their doctor and their plans for CHD prevention.
Participants were identified from daily clinician schedules and after obtaining clinician’s permission, they
were approached about the study in the waiting room or in the exam room as they waited for their scheduled visit. 75 adults were enrolled. 41 received decision aid, 34 usual care.
After assessing baseline characteristics, all patients in the intervention group were asked to review the
computerized decision aid, Heart to Heart.
Heart to Heart 1) calculates a patient’s global risk of CHD events (e.g. angina, myocardial infarction, and
death) in the next 10 years by combining information about their age, sex, blood pressure, total and HDL
cholesterol, smoking, diabetes and left ventricular hypertrophy status using a continuous Framingham
equation. 2) provides patients with individualized information about their global CHD risk, their personal
risk factors, the pros and cons of pertinent CHD risk-reducing therapies (e.g. hypertension medication,
cholesterol medication, smoking cessation and aspirin), and the risk reduction achievable after one or more
therapeutic interventions 3) encourages patients to choose therapies that are acceptable and feasible for
long-term CHD risk reduction.It also provides a summary print-out that can be taken to one’s visit with his
or her doctor.
The patients navigated the decision aid at their own speed. A research assistant was available at all times to
answer any questions.

Tab. 1.1: Risk of bias.
Sheridan et al. (2006)
Type of bias

Severity of bias

Support for judgement

Random sequence generation
(selection bias)

Low risk

Quote: We used a computerized random number generator to randomize
patients to receive either the Heart to Heart decision aid or a list of their
CHD risk factors that they could present to their doctor.

Allocation concealment
(selection bias)

Low risk

Quote: Intervention assignments were sealed in security envelopes until
after subjects agreed to participate in the study. The research assistant then
broke the seal to determine intervention assignment.

Blinding (performance bias and
detection bias)

Low risk

Participants were blinded.

Blinding of outcome assessment
(detection bias)

High risk

The research team weren’t blinded

Incomplete outcome data
(attrition bias)

Low risk

Twelve patients (8 in the decision aid group and 4 in the control group)
were subsequently determined to be ineligible with those in the decision
aid group being slightly more likely to be male and younger. These individuals were excluded from further analyses

Selective reporting (reporting bias)

Low risk

No selective reporting was detected.

Other bias

Low risk

None identified

Effects of interventions in CVD prevention
75 adults were enrolled. 41 patients received the decision aid and 34 received usual care The main effect of
the decision aid on decision making was measured in
2 ways: 1) by the proportion of patients who reported
they discussed CHD risk with their doctor, and 2) by the
proportion of patients that talked with their doctor who
reported they had a specific plan for CHD risk reduction
at the post-visit survey. Sheridan et al. (2006) measured
patient discussions with their doctor through a single
question: “Did you and your doctor discuss a plan to lower your chances of having a heart attack?” Sheridan et al.
(2006) measured plans for CHD risk reduction through
a single question: “At the end of your visit, what did you
decide to do, if anything, to lower your chances of heart
disease?” Sheridan et al. (2006) considered stated intent
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to adopt any CHD risk reducing behaviour (i.e. aspirin,
lipid lowering medication, antihypertensive medication,
smoking cessation medications, dietary change, or exercise) in the next 6 months as sufficient evidence of a plan
for CHD risk reduction.
In unadjusted analysis, the decision aid increased
the proportion of patients who discussed CHD risk reduction with their doctor from 24% to 40% (absolute
difference 16%; 95% CI −4% to +37%). In pre-post testing,
the decision aid also appeared to increase the proportion of patients with plans to intervene on their CHD
risk through initiating aspirin, lipid lowering medication, antihypertensive medication, smoking cessation
medication, dietary change or exercise. The study did
not look at the other outcome measures included in our
protocol including quality of the data recorded, life-
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style modifications, biomarker reading modifications,
cost effectiveness, patient and provider satisfaction or
adverse events.
MANAGEMENT
Results of the search
The search identified 50151 records from databases and
3282 from other resources, giving a total of 53433 records
for screening. The titles of the records were screened by
two authors (YP, SP). 127 records were further screened

by abstract and 14 were retrieved in full text. One record met the inclusion criteria of the review. Reasons for
excluding the abstracts included: participants not having
pre-existing cardiovascular disease, no computer-assisted
history taking systems being used as intervention, or the
studies were not randomized controlled trials. See Figure 2 for more detailed flow of our searches.
For included studies see Table 2. One study, Rogers et
al. met the inclusion criteria. Details of the study can be
found in Characteristics of included studies. For excluded
studies see Table 3.

Tab. 2: Characteristics of included studies (CVD management).
Author

Reasons for inclusion

Rogers et al.
(1982)

This study describes the influence of a computerized medical record summary system in three disease areas (hypertension, obesity and renal disease) observed in the course of a controlled, randomized and prospective study
of 479 Northwestern University Cardiac, Pulmonary and Renal Clinic (NUCPRC) patients.
From 1,200 eligible patients, 484 were randomly selected and assigned to either the experimental or control group.
241 participants were assigned to the experimental group and 238 in the control group. Five participants withdrew
from the study before it began.
The NUCPRC developed a computerized medical record system (NUCRSS) to provide physicians with concise and
current information on patients’ problems, to identify omissions in recording of observations and treatment recommendations, to show ordered procedures that were not carried out, to record deficiencies in medical reasoning and,
most importantly, to recommend corrective actions according to selected criteria.
In the experimental group, patients had available a computer printout of a current NUCRSS summary in addition to
the traditional medical record, while the control group had available only the handwritten, traditional medical
record.
Hypertension: examination of the renal function occurred more frequently during both years of the study I n the
experimental group (120 times in experimental group and 93 times in control group). There was little difference in
distributions across conditions for either the fundusopic examination (14 vs 9) or the intravenous pyelogram
(78 vs 59).
Obesity: failure to give or review a diet at any time during the two-year study period clearly occurred less often among
experimental patients (number of diets given or reviewed: 23 in experimental group and 16 in control group).
Renal disease: there were fewer experimental patients who had not had a urine analysis performed either year, while
more experimental patients had tests performed both years (30 vs 14).

Tab. 2.1: Risk of bias.
Type of bias – Rogers et al. Severity of bias Author
(1982)
Random sequence generation (selection bias)

High risk

Rogers et al. (1982) stated the randomization process was performed as follows: From
1,200 eligible patients, 484 were selected and assigned to either an experimental
or control group. It is not clear whether the participants were randomly selected or
assigned to a group.

Allocation concealment
(selection bias)

High risk

As above

Blinding (performance
bias and detection bias)

Unclear risk

In the experimental group, patients had a computer printout of a current North wester
University computerized medical record system summary (NUCRSS) in addition to the
traditional medical record, while the control group had only the handwritten, traditional
medical record.
Physicians participating in the study were randomly divided into three groups: 1) those
that were only to see patients with automated records available; 2) those who were to
see patients without automated records; and 3) those whose patient load was approximately half with and half without automated records. It would therefore not have been
possible to blind participants or physicians to their allocation.
Blind retrospective chart reviews were done one and two years after the entry of
patients into the study for both experimental and control patients by trained personnel
using a standardised evaluation form.

Incomplete outcome data
(attrition bias)

Unclear risk

Rogers et al. (1982) reported the number and percentage of patients who died by the
end of the two-year study period or were transferred to another clinic, moved or left
for unknown reasons. Differential dropout rates across conditions due to death or
other reasons were not presented.

Selective reporting
(reporting bias)

Low risk

None identified

Other bias

Low risk

None identified
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EFFECTS OF INTERVENTIONS IN CVD MANAGEMENT
The effects of the interventions in the Rogers et al.
(1982) study were measured according to the performance of selected annual medical tests and procedures
that were considered to be essential for the care of patients with hypertension, obesity and renal disease.

103

These were blood tests for renal function, electrolytes,
fundoscopy and intravenous pyelogram for hypertension. Urine analysis and culture was also checked for the
renal patients. Obese patients were given diet information or had their diet reviewed. The details of the diet
were not reported.

Tab. 3: Characteristics of excluded studies.
Author

Reason for exclusion

Baer et al. (2012)

Full text of this study was not available, even after contacting the authors.

Bulpitt et al. (1976)

Investigation results not often present in the notes.

Davis et al. (2010)

Experimental group not computer-assisted history-taking.

Gill et al. (2009)

Electronic health records used in both groups.

Khambatta et al. (2011)

Not RCT.

Lowensteyn et al. (1988)

Control group only received cardiovascular risk profile if the patient was clinically re-evaluated during
a 3 month follow-up visit.

Ruffin et al. (2011)

Familial risk assessed only.

Sequist et al. (2011)

Electronic health records used in both groups.

Sequist et al. (2012)

The aim is to identify subsequent actions following a risk alert. This outcome is not included in our
protocol.

Sheridan et al. (2006)

Study participants did not have a history of cardiovascular disease.

Sheridan et al. (2011)

Study participants did not have a history of cardiovascular disease.

Van Wyck et al. (2003)

Abstract prospective, full article not located.

Wakefield et al. (2012)

Study does not compare electronically gathered data to data gathered in oral and/or written form.

PRIMARY OUTCOMES FOR PREVENTION
AND MANAGEMENT
Quality of data recorded (Composite outcome: includes error rates, completeness, accuracy, reliability) and lifestyle
modifications (Composite outcome: includes changes in
tobacco consumption, weight, dietary intake and physical
activity levels): the results of the study show that generally the patients in the experimental group underwent
more laboratory procedures, and/or were given (or had
reviewed), more diets than the control group. There was
a statistically significant difference in the number of hypertensive patients who had their renal function checked,
the number of diets given or reviewed for obese patients,
and the number of urine cultures checked for patients
with renal disease. These are all tests that are considered
essential for high quality, routine care of patients with
cardiovascular disease. The results therefore suggest that
computer-assisted methods of history-taking are more effective for the management of cardiovascular disease.
The paper does not comment on adverse effects but
does describe mortality rates. About a third of patients
died of hypertension (28% in the experimental group and
33% in the control group). 10% died in the renal group (10%
of both the experimental and control group). 8% died in
the obesity group (1% of the experimental group and 7%
of the control group).
RISK OF BIAS IN INCLUDED STUDIES (TABLE 2.1)
Overall the risk of bias for Sheridan et al. was low. The risk
of bias for Rogers et al. (1982) was high.

ACTA MEDICA 03 2017_5737.indd 103

DISCUSSION
Discussion is divided into two categories according to the
aims and initial searches. The two categories are:
– CAHTS for CVD Prevention,
– CAHTS for CVD Management.
CAHTS FOR CVD PREVENTION
The comprehensive search strategy for studies on the use of
CAHTS for CVD prevention yielded 97881 results, of which
one met our inclusion criteria. A randomized trial was
carried out to test the effectiveness of an individually-tailored, computerized decision aid about CHD on patients’
discussions with their doctor and their plans for CHD prevention. A computerized random number generator was
used to randomize patients to receive the intervention,
the computerised Heart to Heart decision aid, or the control which was a list of their chronic heart disease (CHD)
risk factors that they could present to their doctor. This
list included qualitative identification of the risk factors
and, where appropriate, a quantitative value for the following risk factors: blood pressure, total and HDL cholesterol, smoking, diabetes, and left ventricular hypertrophy
(LVH) status. The computerized decision aid allows computer-assisted history-taking of patients’ CVD risk factors.
For more information on how it uses this information see
Table 1. 75 adults were enrolled. 41 patients received the
decision aid and 34 received usual care. The main effect
of the decision aid on decision making was measured in 2
ways: 1) by the proportion of patients who reported they
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discussed CHD risk with their doctor, and 2) by the proportion of patients that talked with their doctor who reported they had a specific plan for CHD risk reduction at
the post-visit survey. Sheridan et al. (2006) measured patient discussions with their doctor through a single question: “Did you and your doctor discuss a plan to lower your
chances of having a heart attack?” Similarly, Sheridan et
al. (2006) measured plans for CHD risk reduction through
a single question: “At the end of your visit, what did you
decide to do, if anything, to lower your chances of heart
disease?” Sheridan et al. (2006) considered stated intent to
adopt any CHD risk reducing behaviour (i.e. aspirin, lipid
lowering medication, antihypertensive medication, smoking cessation medications, dietary change, or exercise)
in the next 6 months as sufficient evidence of a plan for
CHD risk reduction. In unadjusted analysis, the decision
aid increased the proportion of patients who discussed
CHD risk reduction with their doctor from 24% to 40%
(absolute difference 16%; 95% CI −4% to +37%). In pre-post
testing, the decision aid also appeared to increase the proportion of patients with plans to intervene on their CHD
risk through initiating aspirin, lipid lowering medication,
antihypertensive medication, smoking cessation medication, dietary change or exercise. Overall assessment of risk
of bias was low. There are no other reviews on the use of
CAHTS for the prevention of cardiovascular disease. Other
studies (43, 53, 41, 32, 54, 7) assessed the use of CAHTS on
cardiovascular disease prevention and management, but
these either did not compare oral to written history taking
processes or were conducted in participants who did have
pre-existing cardiovascular disease. In agreement with
our findings they generally found that computer-assisted
methods improved the prevention or management of patients with cardiovascular disease or with risk factors for
cardiovascular disease.
CAHTS FOR CVD MANAGEMENT
The comprehensive search strategy for studies on the use
of CAHTS for CVD management yielded 50151 results,
of which one met our inclusion criteria (39) This study
is a randomized, controlled prospective study looking at
the influence of a computerized medical record summary
system in three disease areas (hypertension, obesity and
renal disease) in 479 Northwestern University Clinic patients. Patients in the experimental group had computerised record summaries whilst patients in the control group
had only a hard copy medical record. They were compared
on several medical tests and procedures whose yearly occurrence was considered good medical practice for this
patient population. These were blood tests for renal function, electrolytes, fundoscopy and intravenous pyelogram
for hypertension. Urine analysis and culture was also
checked for the renal patients. Obese patients were given
diet information or had their diet reviewed. The details of
the diet were not reported. For more detailed information
please see Table 2. The results of the study show that generally the patients in the experimental group underwent
more laboratory procedures, and/or were given (or had
reviewed), more diets than the control group. These laboratory procedures give the biomarker readings which are
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stated in our protocol as appropriate outcome measures
for our review.
Rogers et al. (1982) also reports that the traditional
non-computerised records used in the clinics contained an
average of 1.5 pounds of notes, laboratory test outcomes,
diagnoses and other information not entered over long
periods of time by the physicians. This may have affected
continuity of care, especially as patients were not necessarily seen by the same physician from visit to visit. The
same authors further noted that the computerised information system condensed the records to items that were
current and relevant, providing physicians with warnings
and reminders about good medical practices. These comments regarding the medical records provide evidence for
quality of data, a further outcome measure stated in our
protocol.
Traditionally a patient’s history is taken by oral-andwritten methods; however, it can also be taken using
computers. Although computer-assisted history taking
systems (CAHTS) have been available (in various forms)
since the 1960s (2), wide and systematic adoption in routine delivery of healthcare remains variable. CAHTS, such
as a web-based questionnaire or interactive touch screen
monitors, are tools used to aid clinicians in gathering information from patients. They can be used by healthcare
professionals, or directly by patients, as in the case of preor post-consultation interviews (34, 38, 52). CAHTS can
be used remotely, for example via the Internet, telephone
or mobile phone messaging or on-site. Bowling (2005) describes that the various CAHTS typologies depend on three
interrelated factors: a) the information technology used to
collect the information (e.g. personal computer, personal digital assistant, Internet, telephone); b) the mode of
administration (e.g. administered by an interviewer or
self-administered); c) the channel of presentation (e.g.
auditory, oral or visual). The CAHTS typologies can be classified as computer-assisted self-administering interviewing and audio computer-assisted self-administered interviewing, computer-assisted face-to-face interviewing,
computer-assisted telephone interviewing, interactive
voice response telephone interviewing and Internet-based
computer-assisted history taking. Given the social and
psychological value ascribed to lifestyle choices, asking
a person about these in general practice makes responses
vulnerable to social desirability bias (a tendency to behave in a way that is believed to be socially acceptable and
desirable). Computer interviewing is effective for obtaining personal information that many people find difficult
to discuss face-to-face as the systems can collect patient
data without the need for a face-to-face interviewer (46);
CAHTS may therefore help to reduce the social desirability bias in patient-reporting of harmful lifestyle choices
or behaviors. Computers cannot however detect non-verbal communication, which may be important or relevant
for a patient’s treatment plans that could be identified in
a face-to-face consultation (34).
There are no other reviews on the use of CAHTS for
the management of cardiovascular disease. Other studies (17, 43, 53, 41, 54, 7, 55) assessed the use of CAHTS on
cardiovascular disease prevention and management, but
these either did not compare oral to written history taking
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processes or were conducted in participants who did not
have pre-existing cardiovascular disease. In line with our
review they generally commented that computer-assisted
methods improved the management of patients with cardiovascular disease or with risk factors for cardiovascular
disease.
Bulpitt et al. (1976) found that in three hypertension
clinics, certain symptoms and risk factors for cardiovascular disease were recognised more often when computer-held records were used instead of standard hospital
notes. Davis et al. (2010) found a reduction in glycated
Haemoglobin in diabetic patients when a remote comprehensive diabetes self-management education intervention was used. LDL cholesterol was also reduced when
compared with usual care. Davis et al. (2010) also cites
Hivert et al. (2009) who tested the effects of a web-based
decision support tool, the diabetes Disease Management
Application (DMA), developed to improve evidence-based
management of type 2 diabetes. The number of HbA(1c)
tests obtained per year increased significantly in the intervention group compared with the control group, as did the
number of LDL cholesterol tests and the proportions of patients undergoing at least one foot examination per year.
Levels of HbA(1c) decreased by 0.2 in the intervention
group and increased by 0.1 in the control group, proportions of patients with LDL cholesterol levels <130 mg/dl
increased by 20.3% in the intervention group and 10.5%
in the control group. These results suggest that web-based
patient-specific decision support has the potential to improve the parameters of diabetes care, which is relevant to
our research question due to their use of computer-assisted decision support tools and the importance of diabetes
as a risk factor for cardiovascular disease. If the diabetes
can be improved with computer-assisted history taking
this consequently impacts on the prevention of cardiovascular disease.
Gill et al. (2009) found improved outcomes in patients
at high-risk of cardiovascular disease when an electronic
form containing prompts regarding sub optimal care was
integrated into the electronic medical record. The 3 main
outcome variables were defined accordingly: the proportion of patients tested adequately for hyperlipidaemia,
the proportion of patients whose most recent low-density
lipoprotein cholesterol (LDL-C) was at goal, and the proportion of patients at high risk of cardiovascular disease
with an LDL-C > 130 who were prescribed lipid-lowering medications. The study showed improvements in the
quality of lipid management after implementing an electronic disease management intervention in primary care.
Lowensteyn et al. (1988) found improved identification of
patients at high-risk of cardiovascular disease when computer-generated risk profiles were used. Their use was
also associated with a significantly greater improvement
in serum lipid profiles and overall coronary risks. Ruffin
et al. (2011) found that a self-administered web-based
tool that assesses familial risk for 6 common diseases including cardiovascular disease and provides personalised
risk-tailored messages, increased self-reporting of physical activity and healthy eating. This is consistent with the
findings of the current study which found that experimental patients had their diets reviewed more frequently
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and evidenced greater weight loss on average than control patients. Evidence of improvement in weight loss is
relevant to our research question due to the importance
of obesity as a risk factor for cardiovascular disease. The
use of computer-assisted tools to increase weight loss may
consequently help to improve cardiovascular disease prevention and management. Rogers et al. (1982) also found
that the traditional record used in the clinics contained
on average 1.5 pounds of notes, laboratory test outcomes,
diagnoses and other information entered over long periods of time by different physicians. The computerized system, in addition to condensing the medical information to
items that were current, legible and relevant, also provided physicians with warnings and reminders concerning
good medical practices.
Our findings are consistent with other reviews on the
use of computer-assisted history taking systems (CAHTS)
for diabetes such as Pappas et al. (2011) which found that
CAHTS can save professionals’ time, improve delivery of
care to those with special needs and also facilitate the collection of information, especially potentially sensitive information (e.g. sexual history, alcohol consumption). The
findings are consistent with another systematic review,
Wei et al. (2011) that found computer-assisted diet history
taking to be as accurate as the oral-and-written method.
However, this systematic review only included one study
so we are unable to make robust conclusions.
LIMITATIONS
Biases in the review process were prevented by involving
three reviewers in the data extraction and assessment of
bias processes. All studies that met the initial inclusion
criteria and were not in English were reviewed by colleagues who were either native speakers of the respective
languages or bilingual. Although CAHTS can facilitate the
history taking in several languages, it is possible that some
patients speak none of the languages offered by the system.
CONCLUSIONS
In this review of the literature, we aimed to assess the effect of computer-assisted versus oral-and written history taking on the quality of collected information for the
prevention and management of CVD. Also, to assess the
effect of computer-assisted versus oral-and written history taking on the prevention and management of CVD.
We searched all major databases. We identified two studies. The limited evidence in this review shows that an individually-tailored computerized decision aid about cardiovascular disease prevention appears to increase the
proportion of patients who discuss cardiovascular disease
prevention with their doctors and the proportion of patients who have a specific plan for CHD risk reduction.
These findings were corroborated by within group differences that showed an increase in the perception that
cardiovascular disease requires a personal decision and
a specific plan for risk reduction. This might be clinical-
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ly relevant but further research evidence is needed. We
tentatively conclude that CAHTS can provide individually-tailored information about CVD prevention. However,
further primary studies are needed to confirm these findings. There is a need to develop an evidence base to support
the effective development and use of CAHTS in this area
of practice.
REFERENCES

1. Auerbach AD, Landefeld CS, Shojania KG. The tension between needing to improve care and knowing how to do it. N Engl J Med 2007;
357: 608–613.
2. Bachman JW. The patient-computer interview: a neglected tool that
can aid the clinician. Mayo Clin Proc 2003; 78: 67–78.
3. Baer HJ, Schneider LI, Colditz GA, et al. Evaluation of a web-based
risk assessment tool in the primary care setting. J Gen Intern Med
2012; 27: 187.
4. Benaroia M, Elinson R, Zarnke K. Patient-directed intelligent and
interactive computer medical history-gathering systems: a utility
and feasibility study in the emergency department. Int J Med Inform
2007; 76: 283–288.
5. Bowling A. Mode of questionnaire administration can have serious
effects on data quality. J Public Health 2005; 27: 281–291.
6. Bruce G, Bender BG, Bartlett SJ, et al. Impact of interview mode on
accuracy of child and parent report of adherence with asthma-controller medication. Pediatrics 2007; 120: 471–477.
7. Bulpitt CJ, Beilin LJ, Coles EC, et al. Randomised controlled trial of
computer-held medical records. BMJ 1976; 1: 1533.
8. Dale O, Hagen KB. Despite technical problems personal digital assistants outperform pen and paper when collecting patient diary data.
J Clin Epidemiol 2007; 60: 8-17.
9. Department of Health. Putting Prevention First, www.dh.gov.uk/en
/Publicationsandstatistics/Publications/PublicationsPolicyAnd
Guidance (2008, accessed 1 March 2017).
10. Department of Health. Economic Modelling for Vascular Checks,
www.dh.gov.uk/en/Publicationsandstatistics/Publications
/PublicationsPolicyAndGuidance/DH_085869 (2008, accessed 1
March 2017).
11. Chaudhry B, Wang J, Wu S, et al. Systematic review: impact of health
information technology on quality, efficiency, and costs of medical
care. Ann Intern Med 2006; 144: 742–752.
12. Cohen J. A coefficient of agreement for nominal scales. Educ Psychol
Meas 1960; 20: 37–46.
13. Davis RM, Hitch AD, Salaam MM, Herman WH, Zimmer-Galler IE,
Mayer-Davis EJ. TeleHealth improves diabetes self-management in
an underserved community: diabetes TeleCare. Diabetes Care 2010;
33: 1712–1717.
14. Furlan AD, Malmivaara A, Chou R, et al. 2015 Updated Method Guideline for Systematic Reviews in the Cochrane Back and Neck Group.
Spine 2015; 40(21): 1660–1673.
15. Farzanfar R. When computers should remain computers: a qualitative look at the humanization of health care technology. Health Informatics J 2006; 12: 239–254.
16. Galliher JM, Stewart TV, Pathak PK, Werner JJ, Dickinson LM, Hickner
JM. Data collection outcomes comparing paper forms with PDA forms
in an office-based patient survey. Ann Fam Med 2008; 6: 154–160.
17. Gill JM, Chen YX, Glutting JJ, Diamond JJ, Lieberman MI. Impact of
decision support in electronic medical records on lipid management
in primary care. Popul Health Manag 2009; 12: 221–226.
18. Grizzle AJ, Mahmood MH, Ko Y, et al. Reasons provided by prescribers when overriding drug-drug interaction alerts. Am J Manag Care
2007; 13: 573–578.
19. Higgins JP, Altman DG. On behalf of the Cochrane Statistical Methods
Group and the Cochrane Bias Methods Group. Chapter 8: Assessing
risk of bias in included studies. In: Higgins JP, Green S, eds. Cochrane
Handbook for Systematic Reviews of Interventions. Version 5.1.0
(updated March 2011), www.cochrane-handbook.org (2011, accessed 1 March 2017).
20. Hivert MF, Grant RW, Shrader P, Meiqs JB. Identifying primary care
patients at risk for future diabetes and cardiovascular disease using
electronic health records. BMC Health Serv Res 2009; 9: 170.
21. Hogan WR, Wagner MM. Accuracy of data in computer-based patient
records. J Am Med Inform Assoc 1997; 4: 342–355.
22. Holbrook A, Pullenayegum E, Thabane L, et al. Shared electronic
vascular risk decision support in primary care: Computerization
of medical practices for the enhancement of therapeutic effective-

ACTA MEDICA 03 2017_5737.indd 106

Yannis Pappas et al. Acta Medica (Hradec Králové)
ness (COMPETE III) randomized trial. Arch Intern Med 2011; 171:
1736–1744.
23. Howson CP, Reddy KS, Ryan TJ, Bale JR. Control of cardiovascular
diseases in developing countries: research, development, and institutional strengthening. Washington, DC: National Academies Press,
1998.
24. Jaya MJH, Ahmed S. Differences in young people’s reports of sexual
behaviors according to interview methodology: a randomized trial in
India. Am J Public Health 2008; 98: 169–174.
25. Khambatta S, Bjerke MC, Kopecky SL, Thomas RJ, Allison TG,
Lopez-Jiminez F. Abstract P137: Recognition of cardiovascular risk
factors and Implementation of primary prevention Interventions
with utilization of an on-line form. Circ Cardiovasc Qual Outcomes
2011; 4.
26. Lane SJ, Heddle NM, Arnold E, Walker I. A review of randomized
controlled trials comparing the effectiveness of hand held computers with paper methods for data collection. BMC Med Inform Decis
Mak 2006; 6: 1–10.
27. Lau J, Ioannidis JP, Terrin N, Schmid CH, Olkin I. Evidence based
medicine: The case of the misleading funnel plot. BMJ 2006; 333:
597–600.
28. Lefebvre C, Manheimer E, Glanville J. Chapter 6: Searching for studies. In: Higgins JP, Green S, eds. Cochrane Handbook for Systematic Reviews of Interventions. Version 5.1.0 (updated March 2011),
www.cochrane-handbook.org (2011, accessed 1 March 2017).
29. Liberati A, Altman D, Tetzlaff J, et al. The PRISMA statement for reporting systematic and meta-analyses of studies that evaluate interventions: explanation and elaboration. PLoS Med 2009; 6: e1000100.
30. Llewelyn H. Challenges to implementing NPfIT: Computerised medical history is key to connecting health. BMJ 2005; 331: 516–517.
31. Lozano R, et al. Global and regional mortality from 235 causes of
death for 20 age groups in 1990 and 2010: a systematic analysis
for the Global Burden of Disease Study 2010. Lancet 2012; 380:
2095–2128.
32. Lowensteyn I, Joseph L, Levinton C. Can computerized risk profiles help patients improve their coronary risk? The results of the
Coronary Health Assessment Study (CHAS). Prev Med 1988; 27:
730–737.
33. Mayne JG, Weksel W, Sholtz PN. Toward automating the medical history. Mayo Clin Proc 1968; 43: 1–25.
34. NHS. Healthspace, www.healthspace.nhs.uk (2009, accessed 1 March
2017).
35. Pappas Y, Anandan C, Liu J, Car J, Sheikh A, Majeed A. Computer-assisted history-taking systems (CAHTS) in health care: benefits, risks
and potential for further development. Inform Prim Care 2011; 19:
155–160.
36. Poissant L, Pereira J, Tamblyn R, Kawasumi Y. The impact of electronic health records on time efficiency of physicians and nurses:
a systematic review. J Am Med Inform Assoc 2005; 12: 505–516.
37. Quinn P, Goka J and Richardson H. Assessment of an electronic
daily diary in patients with overactive bladder. BJU Int 2003; 91:
647-652.
38. RelayHealth, www.relayhealth.com/general/news/newsArchive
/news54.aspx (2009, accessed 1 March 2017.
39. Rogers JL, Haring OM, Wortman PM, Watson RA, Goetz JP. Medical
information systems: assessing impact in the areas of hypertension,
obesity and renal disease. Med Care 1982; 20: 63–74.
40. World Health Organization. The World Health Report 1999: Making
a Difference. WHO 1999: 136.
41. Sequist TD, Morong SM, Marston A, et al. Electronic risk alerts to
improve primary care management of chest pain: a randomized, controlled trial. J Gen Intern Med 2011; 26: 106.
42. Sequist TD, Morong SM, Marston A, et al. Electronic risk alerts to
improve primary care management of chest pain: a randomized, controlled trial. J Gen Intern Med 2012; 27: 438–444.
43. Sheridan SL, Shadle J, Simpson RJ, Pignone MP. The impact of a decision aid about heart disease prevention on patients discussions with
their doctor and their plans for prevention: a pilot randomized trial.
BMC Health Serv Res 2006; 6: 121
44. Sheridan SL, Draeger LB, Pignone MP, et al. A randomized trial of
an intervention to improve use and adherence to effective coronary
heart disease prevention strategies. BMC Health Serv Res 2011; 11:
331.
45. Sidorov J. It ain’t necessarily so: the electronic health record and the
unlikely prospect of reducing health care costs. Health Aff 2006; 25:
1079–1085.
46. Slack WV, Van Cura LJ. Computer-based patient interviewing. 1. Postgrad Med 1968; 43: 68-74.a
47. Slack WV, Van Cura LJ. Computer-based patient interviewing. Postgrad Med 1968; 43: 115–120.b

01.02.18 14:20

Computer History Taking for Cardiovascular Disease
48. Sterne JA, Egger M, Smith GD. Systematic reviews in health care:
Investigating and dealing with publication and other biases in meta-analysis. BMJ 2001; 323: 101–105.
49. Tang PC, Jaworski MA, Fellencer CA, et al. Methods for assessing information needs of clinicians in ambulatory care. Proc Annu Symp
Comput Appl Med Care 1995: 630–634.
50. Tang PC, Jaworski MA, Fellencer CA, Kreider N, LaRosa MP, Marquardt
WC. Clinician information activities in diverse ambulatory care practices. Proc AMIA Annu Fall Symp 1996: 12–16.
51. Thompson PD. Exercise and physical activity in the prevention and
treatment of atherosclerotic cardiovascular disease. Arterioscler
Thromb Vasc Biol 2003; 23: 1319–1321.
52. Turner CF, Ku L, Rogers SM, Lindberg LD, Pleck JH, Sonenstein FL.
Adolescent sexual behavior, drug use, and violence: increased reporting with computer survey technology. Science 1998; 280: 867–873.
53. Van Wyk JT, Van Wijk MA, Moorman PW, Mosseveld M, Van Der Lei
J. Cholgate-a randomized controlled trial comparing the effect of
automated and on-demand decision support on the management
of cardiovascular disease factors in primary care. AMIA Annu Symp
Proc 2003: 1040.

ACTA MEDICA 03 2017_5737.indd 107

107
54. Ruffin MT, Nease DE Jr, Sen A, et al. Effect of preventive messages
tailored to family history on health behaviors: the family healthware
impact trial. Ann Fam Med 2011; 9: 3–11.
55. Wakefield BJ, Holman JE, Ray A, Scherubel M, Adams MR, Rosenthal GE. Outcomes of a home telehealth intervention for patients
with diabetes and hypertension. Telemed J E Health 2012; 18:
575–579.
56. Wei I, Pappas Y, Car J, Sheikh A, Majeed A. Computer-assisted versus oral and-written dietary history taking for diabetes mellitus.
Cochrane Database Syst Rev 2011; 7.
57. Wolford G, Rosenberg SD, Rosenberg HJ, et al. A clinical trial comparing interviewer and computer-assisted assessment among clients
with severe mental illness. Psychiatr Serv 2008; 59: 769–775.
58. World Health Organization. Cardiovascular diseases (CVDs): Fact
sheet, www.who.int/mediacentre/factsheets/fs317/en/index.html
(2011, accessed 1 March 2017).
59. World Health Organization. Prevention of cardiovascular disease:
pocket guidelines for assessment and management of cardiovascular
risk, www.apps.who.int/iris/handle/10665/43784 (2007, accessed
1 March 2017).

01.02.18 14:20

