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Introduction

The Institute of Medicine (IOM) defines patient-centeredness 
as “providing care that is respectful of and responsive to indi-
vidual patient preferences, needs, and values, and ensuring 
that patient values guide all clinical decisions.”1 Patient-cen-
teredness has become important in primary care as most indi-
viduals seek care in this setting and significant population-wide 
impact may be achieved by improving preventive care and 
promoting wellness.2 On the other hand, given the wide spec-
trum of healing activities in primary care settings that range 
from primary prevention through chronic disease manage-
ment to psychosocial support, providing patient-centered 
care may prove particularly challenging. Moreover, a num-
ber of preventive strategies must be individually tailored 
based on demographics and personal risk factors and modi-
fied according to patient preferences and goals.

One strategy to promote meaningful patient-practice 
interactions that are central in patient-centered care is the 

use of health information technology (HIT). The IOM 
report delineated opportunities to use HIT to achieve 
patient-centeredness by providing “access to clinical 
knowledge through understandable and reliable Web sites 
and online support groups;3 customized health education 
and disease management messages4; and decision support 
systems to tailor information according to an individual 
patient’s characteristics, genetic makeup, and specific 
conditions.”5
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Abstract

Optimal delivery of preventive services requires appropriate information processing and patient involvement. However, 
information is limited in preventive service delivery that integrates health information technology (HIT). This study aimed 
to develop and pilot test an Internet-based wellness portal to facilitate patient-centered care. Guiding portal development, 
an advisory panel systematically identified portal elements/features and engaged in the Delphi technique to achieve 
consensus on portal structure. To pilot test the portal, 30 patients were randomly recruited from 2 practices to complete 
a questionnaire. Frequency statistics were compiled for structured questions, and content analyses were conducted to 
examine qualitative responses on portal utility. Participant age ranged from 23 to 83 years (mean, 41 years). About 78% 
were female, 22% were ethnic minorities, and 80% had some college education. The portal provides a personalized wellness 
plan for preventive services based on patient demographics, medical history, risk factors, medications, laboratory tests, 
and functions like symptoms tracking, access to education materials, and secure patient-practice communication. Patients 
rated the portal in ease of use, importance, and utility/value. Over 90% found the portal easy to use in terms of navigation, 
finding information, comprehension, and instructions. Patients regarded the portal as an important tool in achieving 
wellness, improving patient-practice interactions, and a valuable resource. Contents analyses showed that patients found 
the portal helpful, particularly its reminder and tracking functions. Patients with basic computer literacy may use a simple, 
consumer-oriented Web site to manage their preventive care. The portal exemplifies how HIT may encourage active patient 
participation in their care and potentially improve health outcomes.
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In the context of current health care reform proposals, 
HIT will become more integrated into care delivery. Over 
the past decade, an increasing number of HIT applications 
have incorporated Web-based portals that provide patients 
electronic access to their personal health records (PHRs), 
deliver educational content, and offer other functions, 
including secure messaging, appointment management, 
prescription refills, billing, and so on.6 Some recent studies 
have suggested that patient portals have a positive impact 
on components of patient-centered care, facilitating infor-
mation flow and patient education with improved patient-
clinician communication,7,8 enhancing patient experience 
with the process of care,9-12 and improving overall quality 
of care.13-16 Notwithstanding a growing body of literature 
on patient portals, there is virtually no information on por-
tals that specifically focus on preventive services in the 
context of patient-centered care.2,17

To bridge these gaps in the current knowledge base and 
identify an HIT strategy that promotes patient-centered 
care, our study objectives were to (1) develop a wellness 
portal for patients in primary care settings, and (2) conduct 
a field test of the portal in primary care practices. Prelimi-
nary findings from the field test would inform efforts to 
improve and refine the portal and its integration into com-
prehensive care delivery.

Methods
The study was conducted within the Oklahoma Physicians 
Resource/Research Network (OKPRN), a practice-based 
research network of over 240 allopathic and osteopathic 
primary care clinicians in 94 practices throughout Okla-
homa. OKPRN provides care for approximately 350,000 
patients, about 10% of the state’s population. The network 
includes clinics ranging from large, urban academic prac-
tices to small, rural private practices.

Portal Development
We assembled an advisory committee and tasked it to iden-
tify features and structure of a wellness portal that would be 
the most generalizable. The committee consisted of 3 
OKPRN clinicians representing academic, private, and 
community practices who have HIT experience, nurses or 
medical assistants, 2 adult caretakers of pediatric patients, 
and 2 adult patients over the age of 50 years with ongoing 
medical conditions.

The committee met 3 times to discuss the portal design. 
Clinician and patient input were systematically catalogued, 
and a list of elements recommended for portal inclusion 
was compiled. The Delphi technique was applied to achieve 
consensus on the final portal structure. On a 5-point Likert 
scale, members of the advisory committee ranked each 

element using the following criteria: (1) ease of use, (2) 
ease of understanding, (3) optimal structure and content, (4) 
relevance to patients, (5) appropriateness and usefulness of 
information, (6) value of the service, and (7) potential 
impact. The development of the portal prototype was com-
pleted in 5 months.

Field Test
We conducted a field test to refine the integrated portal over 
a 6-month period in 2 OKPRN practices. Using a list gener-
ated from practice billing records, we identified 64 patients 
who were seen in the clinics during the previous 3 months. 
A screener questionnaire was administered to apply our 
exclusion criteria (eg, language, computer access, and tech-
nical ability). The final sample included 30 patients.

Practice staff provided demographic information for 
each patient, including gender, date of birth, and race/eth-
nicity. Enrolled patients were given access to the portal for 
6 months. To assess user experience, patients were surveyed 
via both structured and open-ended questionnaires. The 
structured survey contained 14 questions with responses 
based on a 4-point Likert scale (1 = strongly disagree; 4 = 
strongly agree). Questions addressed the ease of use, patient 
perceptions of portal importance and usefulness, and poten-
tial impact. Open-ended questions were used to capture 
information on the overall quality of the portal and sugges-
tions for improvement.

We used a mixed-methods approach to evaluate data 
generated from the field test. Frequency statistics were 
compiled for all structured questions using SAS v.9.1 (SAS 
Institute, Cary, North Carolina). Content analyses, using 
Atlas.ti v.5.2 (Scientific Software, Berlin, Germany), were 
conducted on the open-ended questions to describe portal 
features that were barriers or facilitators to improving care 
and recommendations for further improvement.

Results
Based on the Delphi rankings, the portal prototype includes 
the following features: patient demographic information, 
past preventive services, personal risk factors (eg, allergies, 
adverse reactions, chronic conditions, and clinical/behav-
ioral factors), symptoms tracking, health education materi-
als, medication lists, linkage to childhood vaccination 
records, secure messaging with practices, appointment 
tracking and documentation of visits, screening and labora-
tory tests, and personal care preferences (Figure 1). The 
above parameters are fed into a recommendation algorithm 
that delivers a set of evidence-based (United States Preven-
tive Services Task Force) preventive service recommenda-
tions tailored to individual patients. Features such as daily 
tracking of blood pressure, glucose, lipid values, weight, 
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and body mass index calculation can be used to record and 
visualize trends in graphical form over time (Figure 2).

The field test participants had an age range of 23 to 83 
years (mean, 41 years). The sample included 78% female 
patients, 82% with some college education, and 22.2% eth-
nic minorities, where 18.5% were African Americans and 
3.7% were Native Americans. Table 1 presents the fre-
quency statistics of patient ratings on the ease of use, per-
ceived importance and value, and perceived impact of the 
portal. The majority of the patients found the portal easy to 
use in terms of navigation (93.3%), finding information 
(90.0%), comprehension (93.3%), and instructions (93.3%). 
However, only 76.7% considered the information on the 
portal to be arranged well. Between 60% to 86.7% of the 
patients regarded the portal as a valuable resource (83.3%), 
providing important information (86.7%), improving 
patient-provider interactions (60.0%), and serving as a tool 
to facilitate participation in one’s own care (80.0%) and 
decision making (73.3%). In assessing overall impact, 
patients reported that the information on the portal is what a 

person needs for wellness management (80.0%) and helpful 
for improving health (73.3%). Overall, the portal is helpful 
to improve individual health (60.0%), and 70% believed the 
portal will help them maintain health and well-being.

Contents analyses showed that patients found the portal 
in general as a helpful tool. One patient noted:

“Since beginning to use the Wellness Portal, my 
health has greatly improved. I’ve lost weight, my 
blood pressure has dropped, I’ve increased my activ-
ity level, and I feel and look so much better. Perhaps 
these positive attributes come simply from being 
more conscious of my health, but nevertheless, I’m 
thrilled.”

In identifying the most useful features of the portal, a 
number of patients indicated the reminder and tracking 
functions to be particularly helpful:

“I think the health history is a valuable tool. It’s nice 
to be able to see when my last pap smear occurred or 
when my immunizations were received or are due 
again. It’s easy to access and very convenient.”

On the other hand, some patients expressed concerns 
about record maintenance and the utility of the portal dur-
ing the actual office visit:

“I am not quite sure who maintains the information. 
If someone else does it, I don’t trust it 100%, and if I 
am to maintain it, I don’t think it is something I 
would put on the computer. I would continue using 
my notebook that I can take to doctor appointments 
and hospital visits.”

Discussion
The field test provided valuable preliminary information to 
refine the portal design and structure as well as facilitate 
portal use. Our findings showed that patients regarded the 
Wellness Portal as an easy to use, important, and valuable 
tool that helped them manage their own health. With some 
fine-tuning of the portal structure, we predict an increase in 
patient satisfaction. For example, one of the priorities is to 
establish direct patient messaging with practices via the 
portal, which should improve patient satisfaction with 
communication.

While patients in our study saw value in the portal, clini-
cians in general have been reluctant to adopt this technol-
ogy, based on perceptions such as the lack of computer or 
Web access, potential burden from excessive messages, and 
data security. However, several recent studies on HIT have 
showed a high proportion of the population with Web access 

Figure 1. The main menu of the Wellness Portal.

Figure 2. Visualization of trends in intermediate health 
outcomes tracked by patient.
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(73%),18 and 80% of those reported using the Web to find 
health information.19 When secure electronic messaging is 
available, clinicians typically receive 10 messages per day 
from approximately 2500 patients, which corresponds to an 
average patient base. Patients also show respect for clini-
cians’ time by not abusing their electronic access.8 Most 
patients were not concerned with potential privacy breaches 
and reported that having access to their records gave them 
security and a sense of ownership and control of their 
health.7,11 Furthermore, portal use may be cost-effective to 
payers, where a number of organizations have successfully 
developed reimbursement schemes for electronic clinician-
patient communication.8,20,21

Like all research, our study has limitations that should 
be noted. As is the nature of pilot studies, the small sample 
size did not permit us to conduct more detailed statistical 
tests to examine associations. In addition, the short dura-
tion of the study hindered the collection of health outcome 
or cost information. A randomized controlled trial is cur-
rently in progress to observe the impact of the portal on 
preventive services utilization and intermediate health 
outcomes. Nevertheless, our study contributes to the cur-
rent knowledge base by identifying portal elements 
through a consensus process specifically designed to make 
the portal patient centered and generalizable in primary 
care settings.

Given the advances in HIT, the IOM postulates that opti-
mal delivery of preventive services will increasingly require 
sophisticated information processing and greater patient 
involvement. Patients with basic computer literacy may use 

a simple, consumer-oriented Web site to coordinate their 
own preventive care. The portal exemplifies HIT’s role in 
promoting active patient participation in their own care and 
potentially improving health outcomes.
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