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Objectives: We designed a computer-based decision aid (CDA) for use by pregnant women at home to investigate and participate
in solving their pregnancy problems related to pregnancy-induced hypertension (PIH) and gestational diabetes (GD). The system
cannot and is not intended to replace visits to physicians; rather it can help women focus on the most important symptoms and
provides guidance on when to see a doctor. Methods: The study is a randomized controlled trial, which is performed among Ira-
nian pregnant women. For subjects, 420 healthy pregnant women have been recruited from two private and two public prenatal
centers. The intervention group will receive the CDA for use at home, and the control group will receive care as usual. The CDA
relies on knowledge extracted from the national guidelines on PIH and GD. Results: The two primary outcomes for the study are
self-efficacy and knowledge. Self-efficacy will be measured by the Stanford self-efficacy scale and knowledge will be evaluated by 15
binary (true/false) questions provided by the researchers. Secondary outcomes include type and frequency of doctor and/or medi-
cal center visits; blood pressure and blood sugar changes based on the national guidelines and according to pregnancy records, and
anxiety will be assessed by the state component of the short Spielberger anxiety scale. Conclusions: This paper describes the design
of a CDA and a protocol for a randomized controlled trial to study the effects of the CDA on self-efficacy and knowledge of preg-
nant women pertaining to PIH and GD. Differences in the primary outcomes will be analyzed using ‘intention-to-treat’ principles.
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Every two minutes a woman loses her life because of preg-

timates the maternal mortality rate in Iran at 30 in 100,000
live births [1]. Pregnancy-induced hypertension (PIH) is the
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Gestational diabetes (GD) is another pregnancy complica-
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tion that can affect the developing baby throughout the preg-
nancy. In early pregnancy, a mother’s diabetes can result in
birth defects that affect major organs, such as the brain and
heart. During the second and third trimesters, a mother’s di-
abetes can lead to over-nutrition and excessive growth of the
baby. The large babies often require caesarean deliveries, and
if delivered vaginally, they are at increased risk of trauma to
their shoulders [2,3].

Most cases of pregnancy complications (bleeding, high
blood pressure, infections) are predictable, and better health
follow-up, especially during pregnancy, would be the key
to prevention [1,4]. The reported main causes of maternal
death are lack of awareness of dangerous symptoms during
pregnancy and ignoring advice from physicians and health-
care providers [5].

‘Information’ is the primary element in pregnancy health-
care and the key to empowering pregnant women. Without
information, people cannot actively participate in the care
process and make smart decisions about medical interven-
tion [6,7]. Ideally (as long as they wish), all patients (and
consumers) should be able to access valid and relevant infor-
mation about their health status. It is assumed that informed
mothers may feel more in control of their new status, in-
dulge more in self-care during pregnancy, and increase their
adherence to treatment recommendations [6,8].

Consumer health informatics is designed to empower con-
sumers by putting health information into their hands. Pa-
tient empowerment refers to the enhanced ability of patients
to actively understand and influence their own health status.
In this sense, empowerment is the means, and quality of life
is the end [9]. Self-efficacy is a relevant outcome that is com-
monly used in studies assessing women’s empowerment [10].
Self-efficacy is defined as a dynamic cognitive process that
represents a personal conviction to successfully perform a
required behavior in a given situation [11].

One challenge to bringing medical knowledge to consum-
ers is to develop computer-based decision support systems
for use by consumers [12]. Decision support includes tele-
phone decision coaching services, decision aids, one-on-
one counseling, group information or support sessions, and
decision protocols or algorithms [13]. The main challenge
in developing comprehensive systems for consumers is that
little is known about how patients interact with computer-
based tools and how they digest and act on information [12].

The project aims to empower women by the use of a com-
puter-based decision aid (CDA) on PIH and GD based on
the Iranian national guidelines (provided by international
evidence). The system generates recommendations based on
the user’s symptoms and medical history, allows a personal
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medical history to be noted, and offers easy to read informa-
tion. Pregnant women can use this decision support tool at
home to investigate health issues and participate in solving
their pregnancy problems concerning PIH and GD. This
system does not and cannot replace visits to clinicians. In
particular, the aim of such support is not to make defini-
tive diagnoses or to propose treatment but to answer simple
questions, such as “Do I need to see a doctor?” or “Which
symptoms are urgent and need more attention?”

Il. Methods

1. Design of the Intervention

The decision aid for PIH and GD has been developed using
the three steps of the Ottawa Decision Support framework:
identifying needs, providing decision support, and evaluat-
ing decision support. A cross-sectional study was done to
reveal pregnant women’s awareness of dangerous signs in
pregnancy and the information seeking patterns of our study
target population (under publication). The need for a deci-
sion aid was identified following a literature search and by
consulting focus groups with experts.

Because of the interactive nature of decision aids, comput-
er-based solutions have clear advantages over traditional
media. This computer-based decision system is a self-triage
application. The program can be installed on the personal
computers or laptops of patients recruited to the interven-
tion group. Services under this system include the following:

1) Information Retrieval: provides information on PHI and
GD. The content is based on guidelines and research find-
ings. The information that women retrieve is based on a list
of topics, and hyperlinks to educational content are placed
in the decision support section (more information about
symptoms). Feedback is provided based on user responses to
multiple choice questions.

2) Clinical Data Entry: The following two categories of in-
formation are entered into the computer system by pregnant
women: (1) general information (e.g., age, gestational age,
weight, height) and health history (e.g., history of confirmed
preeclampsia, renal disease, smoking, drug abuse), (2) symp-
toms (having yes or no answers) of PIH and GD for two
types of questions: emergency symptoms and flexible symp-
toms. Pregnant women answer five questions on emergency
symptoms (‘persistent headache, ‘vigorous nausea and vom-
iting; ‘vision changes, ‘decreased fetal movements, and ‘sever
epigastric pain’) and on ten flexible symptoms (‘weight gain
of more than one kg per week, ‘weakness’, ‘hand and face
edema, ‘hand tremor’, ‘incontinency, ‘constant or decreased
weight during past weeks, ‘increased thirst, ‘increased urina-
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tion, ‘infections of bladder and vagina’). The answers to all
these questions form the basis for the decision aid’s sugges-
tions. If participants are aware of lab test results, they can
also answer nine related questions which will be considered
by the system to provide suggestions.

3) Decision Support Tool: this is a decision aid in the form
of a self-directed, interactive computerized decision aid for
PIH and GD (CDA-PIHGD). We use the two types of entered
data (the general and symptom information) to create relevant
combinations of variables (e.g., gestational age >20 and severe
epigastric pain with history of preeclampsia). Based on (inter)
national guidelines and other published evidence, we created
and classified ten rules based on these variable combinations.
The system will advise pregnant women based on these rules.
Three types of recommendations are provided: A ‘go to a clini-
cian (or an emergency center) without delay, B ‘visit a clini-
cian within 24 hours, and C ‘notify your symptoms to a doctor
via telephone call within 24 hours’ (see Figure 1).

4) Record Notes and Actions: a history of symptoms that
pregnant women enter when they log into the system, and
the system’s recommendation, which will be stored in a data-
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Suggests A: "go to a clinician (or an emergency center) without delay", B: "visit a
clinician within 24 hours", and C: "notify your symptoms to a doctor via telephone
call within 24 hours".

*And history of gestational diabetes, renal disease, BMI > 30, drug abuse
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base residing on the participants’ PC (or laptop).

5) Reminder: When a pregnant woman rejects the system’s
advice, this is recorded in the system. It is assumed that she
did not visit/call the clinicians and she will be reminded
about this rejection when she logs into the system again.

In addition to usual care, the intervention group will re-
ceive the CDA-PTHGD. The control group will receive usual
care. The duration of the intervention is considered from
recruitment to the time of delivery. The evaluation of the in-
tervention will be assessed at one week before delivery.

2. Ethics

The ethical committee of Mashhad University of Medi-
cal Sciences granted ethics approval to conduct this trial
(511/4404). A signed consent form is obtained from all par-
ticipants at the time of recruitment.

3. Setting for the Trial

The CDA-PIHGD study is being conducted in the primary
healthcare setting of Mashhad (second Iranian city with about
three million inhabitants). All women planning to give birth
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Figure 1. The process of recommendations’ suggestion in the computerized decision aid for PIH and GD (CDA-PIHGD). PIH: pregnancy-
induced hypertension, GD: gestational diabetes, BMI: body mass index.

268  www.e-hir.org

http://dx.doi.org/10.4258/hir.2014.20.4.266



HIR

at the publicly funded maternity health services (two public
health offices) and the private health services (two gynecolo-
gists’ offices) can participate in this study. Six gynecologists are
active at the two public health offices, and they see about 1,700
(250-300 repeated visits) pregnant women per month. The
two gynecologists in the private offices see about 700 (100—150
repeated visits) pregnant women per month.

In Mashhad, the provision of information on prenatal car-
ing is not uniform. Some women receive information that is
verbal and/or written by participating in a prenatal training,
while some women receive information during monthly vis-

its to their gynecologists.

4. Design

Cluster randomization has been chosen to avoid contamina-
tion from the intervention to the control group. Gynecolo-
gists were randomized either to the intervention arm, pro-
viding women with the decision aid, or to the control arm,
providing usual care. Gynecologists were used as the unit of

randomization.

5. Sample Size

The required sample size has been set at a 0.05 level of
significance and 80% power to detect a difference of 15%
(40%-55%) in the rate of self-efficacy between women in the
intervention and control groups. The anticipated difference
in outcome measure was based on a study assessing self-
efficacy of women with gestational diabetes according to the
Stanford self-efficacy scale [14] and the evaluation of an edu-
cational program on the self-efficacy of diabetic patients [15].
Using an intraclass correlation coefficient of 0.05, we have a
sample size estimate of 170 women per arm of the trial. The
sample size was further adjusted for a 20% attrition rate due
to cluster randomization. Finally, we have a sample size esti-
mate of 210 women per arm of the trial.

For the study, inclusion criteria for women were character-
istics that healthy pregnant women attending participating
gynecologists were eligible to participate provided they were
aged 16 years or older with a singleton pregnancy, and had
18 or more weeks of gestation; while women were excluded
if they were non-Persian speaking, were unable to give writ-
ten informed consent, or were unable to read and write or
work with a computer. In addition, pregnant women with
any complications of pregnancy, such as hypertension and
diabetes, at the time of the study were excluded.

6. Data Collection
The women are asked to complete two questionnaires, the
first upon entering the study and the second during the last
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week before delivery. Women with unexpected delivery will
fill the questionnaires after delivery. Other information (such
as, blood pressure and blood sugar of women, baby weight)
will be collected from the pregnant women’s medical records
in hospital and office.

Blinding of the researchers and women subjects was not
practical in this study. The gynecologists and participating
women in intervention group will experience a new prenatal
care service that is different from usual care.

As in a similar study [16] prior to analysis, a random sam-
ple of 10% of the entered records will be audited. A person
independent of the study will conduct the sampling and au-
dit, and the rate of accuracy will be reported.

I1l. Results

The two primary outcomes for the study are self-efficacy and
knowledge. Self-efficacy will be measured according to the
Stanford self-efficacy scale [17]; the difference between the
mean self-efficacy scores of women in each arm will be com-
pared. Knowledge will be evaluated by 15 true/false ques-
tions which are provided by the researchers.

Secondary outcomes include type and frequency of visit-
ing their doctor and/or a medical center, blood pressure and
blood sugar changes according to the national guidelines,
which will be measured during the intervention by data
available in the pregnancy records. Anxiety will be assessed
by state component of the short Spielberger anxiety scale in
both arms of the trial [18]. In addition, neonatal mortality,
birth weight, and gestational age will be assessed and com-
pared in the two arms.

The acceptability of the CDA to the women subjects and
gynecologists will be assessed by interviewing them in both
arms of the trial and comparing open-ended comments us-

ing content analysis.

IV. Discussion

This study will investigate the effectiveness of the CDA in
enhancing the empowerment and self-efficacy of pregnant
women. This system advises pregnant women on dealing
with PHI and diabetes. We hypothesize that the CDA can
improve pregnant womenss self-efficacy and confidence in
their ability to deal with pregnancy problems. We expect a
15% effect size due to the intervention.

As more health care activities migrate from hospitals to
community care, the informatics tools and functionalities
also migrate [19]. The CDA-PIHGD is going to transfer
triage to pregnant women’s homes, and the impact of this
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migration of care on the early prevention of gestational hy-
pertension and diabetes progression will be discussed.

Developing countries are faced with some difficulties in
implementing IT applications, such as poor economics, po-
litical uncertainty, and the lack of cutting edge infrastructure
[20]. The CDS implementation will consider these difficul-
ties and provide appropriate solutions. We will explain how
we addressed them.

The standard guidelines for statistical reporting of clinical
trials will be followed. Differences in the primary outcomes
will be analyzed using ‘intention-to-treat’ principles. The pri-
mary outcomes and secondary outcomes will be compared
between groups with the t-test for knowledge scores and
self-efficacy scores. Anxiety will be reported using a Likert
scale, and the responses of the two groups will be compared.
Confidence intervals and p-values will be adjusted for the ef-
fect of clustering and loss to follow-up within clusters will be
reported.

Randomization at the gynecologists” level is the most ap-
propriate choice in terms of power and also practicality in
this study. However, some level of contamination could oc-
cur at the level of the participants by women in the interven-
tion group sharing the decision aid with women in the con-
trol group within a variety of maternity care environments,
as well as through social settings. We will tolerate this level
of contamination in public centers; this confounding vari-
able is not present in the private offices. Another limitation
of our study is that it includes only pregnant women who
are able to work with computers. We will interpret the study
results in light of this limitation.
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