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Summary
Background: Maternity patients interact with the healthcare system over an approximately ten-
month interval, requiring multiple visits, acquiring pregnancy-specific education, and sharing health 
information among providers. Many features of a web-based patient portal could help pregnant 
women manage their interactions with the healthcare system; however, it is unclear whether preg-
nant women in safety-net settings have the resources, skills or interest required for portal adoption.
Objectives: In this study of postpartum patients in a safety net hospital, we aimed to: (1) deter-
mine if patients have the technical resources and skills to access a portal, (2) gain insight into their 
interest in health information, and (3) identify the perceived utility of portal features and potential 
barriers to adoption.
Methods: We developed a structured questionnaire to collect demographics from postpartum pa-
tients and measure use of technology and the internet, self-reported literacy, interest in health in-
formation, awareness of portal functions, and perceived barriers to use. The questionnaire was ad-
ministered in person to women in an inpatient setting.
Results: Of the 100 participants surveyed, 95% reported routine internet use and 56% used it to 
search for health information. Most participants had never heard of a patient portal, yet 92% be-
lieved that the portal functions were important. The two most appealing functions were to check 
results and manage appointments.
Conclusions: Most participants in this study have the required resources such as a device and fa-
miliarity with the internet to access a patient portal including an interest in interacting with a 
healthcare institution via electronic means. Pregnancy is a critical episode of care where active en-
gagement with the healthcare system can influence outcomes. Healthcare systems and portal de-
velopers should consider ways to tailor a portal to address the specific health needs of a maternity 
population including those in a safety net setting.
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1. Background

1.1 Maternity Care
The National Center for Healthcare Statistics (NCHS) reported almost four million births in 2015 in 
the United States making obstetrical care a significant reason to interact with the health system [1]. 
The American College of Obstetrics and Gynecology recommends women receive routine prenatal 
care throughout their pregnancy which includes visits every four weeks in the first seven months, 
then every two weeks until reaching 36 weeks and every week thereafter until delivery [2]. In addi-
tion to the need to schedule frequent appointments, an abundance of health information such as 
laboratory and ultrasound testing accumulates during this continuum of care. This vast amount of 
health data is required at the time of birth to establish treatment and delivery plans for both the 
mother and baby.

The mean age of a woman giving birth in the United States is 27 years old [1] and age has been re-
ported as a strong predictor of whether adults use the internet to search for health information [3]. 
Using data from the National Cancer Institute’s 2012 Health Information National Trends Survey 
(HINTS), a study of eHealth use analyzed by sociodemographic factors found that adults aged 
18–34 are more than three times as likely as those 65 and older to use the internet to search for a 
provider or to seek answers to health questions, and females have higher eHealth utilization than 
males and use social networking sites at higher rates [4]. Electronically engaging maternity patients 
in their care offers the opportunity to enhance communication, reinforce care plans and encourage 
sharing of important data, functions which may be accomplished through a patient portal.

1.2 Patient Portals
The Meaningful Use (MU) incentive program encouraged electronic health record (EHR) adoption 
in the United States, providing financial incentives for healthcare organizations to implement fea-
tures such as a patient portal [5, 6]. A portal allows patient access to health data including results, 
visit summaries, medications, and diagnoses and an opportunity to message a provider. Despite the 
purported benefits of a portal, widespread adoption has not been realized and evidence on improve-
ments in outcomes not confirmed [7–10]. Disparities in enrollment of patient portals based on race 
and ethnicity have been reported in primary care settings and differences in use of the portal based 
on age and gender have also been noted [11, 12]. The evidence suggests that middle aged females, 
especially those with a chronic condition have higher rates of portal use compared to men, other age 
groups, and those with lower health risks [13]. In a study looking more specifically at a disadvan-
taged population, overall early rates of adoption were higher among patients with chronic disease 
who have more frequent health visits [14].

A state of the science review on patient portals and patient engagement concluded that adoption 
of portals is contingent upon alignment with the information needs and functional requirements of 
both the patients and providers [15]. Organizations, especially those in safety net settings with fewer 
resources, striving to meet MU objectives, struggle with how to ensure that this technology is access-
ible and useful to vulnerable populations [16–18]. Prior to investing significant time and resources 
into deploying a patient portal, healthcare institutions should seek to understand the readiness of 
their population to use the technology, determine if they have the necessary devices, internet access 
and required skills to use a portal, their level of interest in the content and what barriers could pre-
vent them from using it. Prenatal patients represent an understudied demographic of digital natives 
who are familiar with technology and the internet and may be more receptive to using a portal than 
those populations that have been reviewed in the literature.

2. Objectives
The purpose of this study was to assess the stated readiness of patients in the maternity cycle to 
adopt a patient portal. Among postpartum patients who recently delivered a baby in an inner-city 
safety net setting, we aimed to: (1) determine if patients have the technical resources and skills to ac-
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cess a web-based portal, (2) gain insight into the level of interest in managing health information, 
and (3) identify the perceived utility of portal functions and the potential barriers to adoption. 

3. Methods

3.1 Setting
This study was conducted at a single institution, New York City Health & Hospitals/Jacobi, an inner-
city, publicly funded hospital in Bronx, New York. New York City Health & Hospitals is the largest 
municipal hospital network in the United States. Serving a predominantly Medicaid or uninsured 
population, Jacobi reports approximately 25,000 outpatient obstetrical visits per year and averages 
2,000 births per calendar year. 

For the past 20 years, Jacobi has used an integrated electronic medical record which currently 
supports outpatient and inpatient clinical documentation, lab results and radiology. To meet mean-
ingful use requirements, the institution activated a portal for patients to view inpatient admission 
information. The portal is not utilized in the outpatient setting, and inpatients are first introduced to 
the portal during admission and encouraged to sign up at that time. In the outpatient setting, to 
manage prenatal health information, registered prenatal patients are given a pregnancy passport, a 
trifold card where the provider records prenatal information, such as lab results, vital signs at each 
visit, and ultrasound reports.

The Albert Einstein College of Medicine Institutional Review Board approved the study and 
granted exempt status.

3.2 Participants
The participants were women 18 years of age or older currently admitted to the inpatient postpar-
tum unit after delivery of a live infant. The hospital translator service was used to communicate with 
patients who did not speak English.

3.3 Development and Administration of Questionnaire
The interdisciplinary research team, including a clinical informatician and a member who con-
ducted patient portal research, designed a structured questionnaire in congruence with themes 
identified based on review of published literature. Through a process of iterative consensus, the 
questionnaire was developed to measure the resources, skills, interest and perceptions, all elements 
that have been associated with portal adoption and patient engagement. The survey included both 
structured and open ended questions and took 15 minute or less to complete. After pilot testing with 
a small sample of patients, edits were made based on feedback. Demographic characteristics in-
cluded age, parity, race/ethnicity, primary language, country of birth, education, and income. 

To recruit participants, a study investigator in the postpartum unit of the hospital identified pa-
tients who had recently delivered a liveborn infant. The nature of the study was explained to the pa-
tient who verbally consented to participate or declined participation. We did not record the number 
of patients who declined. The hospital interpreter line was used to facilitate survey participation in 
the patient’s preferred language for non-English speaking participants. 

3.4 Measures
Resources: Technology & Internet Access 
To measure whether patients had the resources to use a portal, we asked what type of device (cell 
phone, smartphone, tablet, or computer) participants owned, the frequency and locations of internet 
access, and their use of an email account and social media.
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Skills: Self-reported Literacy

To assess self-reported literacy and the skill to read health information on a portal, we used a four 
point Likert scale to measure fluency in speaking, understanding and reading English. To measure 
self-reported health literacy, we used a previously validated two-question item to assess confidence 
in filling out medical forms and frequency of having a problem learning about medical conditions 
due to difficulty understanding written information [19].

Attitudes: Interest in Health Information
For interest in health information, we used a four point Likert scale to determine how often patients 
used the internet to find an answer about something that happened during their appointment and 
how often they used the internet to look up information about a health issue [20]. To understand use 
of the healthcare system for prenatal care and interest in personal health information, we asked 
about the location of prenatal care, number of different facilities used during pregnancy, whether 
they used the clinic’s pregnancy passport to manage health information and if they read the infor-
mation on the passport.

Perceptions: Portal Awareness and Barriers
To assess perceptions of a portal and its functions, we asked if patients had ever heard of a portal 
prior to this admission. If they answered affirmative, then they were asked what they knew about a 
portal and how they had used one. We explained the functions commonly offered through a patient 
portal and showed screenshots of a sample portal to explain the most common functions. We asked 
which features would be most important for them. Finally, we listed the most common potential 
barriers that have been previously cited in the literature and asked if those applied to them [15, 19]. 
Barriers included lack of computer, lack of familiarity with internet, concerns about privacy or se-
curity, a preference for face to face communication, concerns that messages would not be answered, 
and not knowing the name of the provider. Patients were then invited to comment on additional 
perceptions with respect to portal use.

3.5 Statistical Analysis
We used descriptive statistics to describe the primary findings in this study. The responses to the 
participants’ additional concerns to portal use were analyzed by two researchers for themes. The 
comments were coded with respect to the barriers identified in the structured portion of the survey 
which allowed for grouping of comments into themes which included ease of access and use of tech-
nology, a preference for face to face communication with providers, concerns for privacy and secur-
ity, or the lack of barriers and advantages to a portal. All researchers then reviewed the coding to 
reach consensus and interpret the findings.

4. Results

4.1 Participant Characteristics
We completed questionnaires on 100 participants who were representative of the overall population 
of maternity patients who delivered in 2016 (▶ Table 1). The mean age was 28 years. The partici-
pants were ethnically and racially diverse. More than half were born outside of the United States and 
30% reported a language other than English as their primary language. The hospital translator ser-
vice was used to complete 16% of the surveys. The majority (83%) had completed high school or 
higher education.

4.2 Resources and Skills: Technology Use and Self-Reported Literacy
Few subjects (1%) reported lack of a device to access the internet and more than half (53%) owned 
three devices, a smartphone, tablet and a computer. With respect to familiarity with use of the inter-
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net, 88% used a private email account and 95% accessed the internet daily or often. Most patients 
(92%) used their smartphone for internet access and either their home, library or work, and 29% re-
ported that the smartphone was their only source for internet access.

The majority of patients reported they had the literacy skills to read health information. Most pa-
tients (94%) reported the ability to read English fluently or well and most (95%) reported a high 
comfort level with filling out medical forms, with only 3% reporting problems understanding health 
information because of difficulty understanding written information (▶ Table 2).

4.3 Location of Healthcare & Interest in Health Information 
Most patients (75%) received prenatal care from the hospital’s outpatient department. Forty six per-
cent of patients used more than one facility during their prenatal episode of care illustrating the mo-
bility of this population among healthcare providers. All the patients who had prenatal care at the fa-
cility received a pregnancy passport to manage their health information and 83% read the informa-
tion on the passport. The 10% of patients who had no prenatal care or care outside the Bronx did not 
use a pregnancy passport to manage their health information.

With respect to use of the internet to learn about health information, 49% used the internet often 
or always to find out an answer to something that happened during her appointment and 56% used 
the internet often or always to look up information about a health issue.

4.4 Perceptions of Utility of Portal
Most of the participants (76%) had never heard of a patient portal prior to this admission. When 
presented with information about the portal, 92% of patients believed that the functions of the port-
al were important. Eighty-eight participants expressed interest in at least one of the functions that 
required interaction with the facility such as request an appointment (n=63), message a provider 
(n=61), review medication or request refills (n=48), or correct information in the record (n=34). 
Eighty patients selected one or more of the functions for viewing their own personal health informa-
tion such as checking results (n=68) or reading provider notes (n=54). A majority (61%) believed 
that one or more of the functions to manage their own health were important. These functions in-
cluded learn about personal health issues (n=46), check for preventive screening (n=41), access re-
sources for self-management (n=34) and download information for other providers (n=32) (▶ Fig-
ure 1).

4.5 Perceived Barriers to Use
Thirty-six percent of participants reported no perceived barriers to adopting a patient portal. Of 
those who reported barriers, 16% reported technology access barriers due to lack of a computer and 
4% had no access to the internet (▶ Figure 2). 

Comments related to access and usability:

“I don’t have easy access to the internet.”
“Is it easy to access? If not, I don’t want to use it.”
“Sometimes it is hard to use apps if there are too many privacy settings.”
“I had a portal at another clinic. It was too much work and too hard to get into it. I forgot the username and had 
to do a lot to try to get it.”
“They gave me a pin at the other clinic but I never got around to setting it up.”

Thirty-four percent expressed concerns about privacy or security of health information on the inter-
net. Other comments suggested less concern with health information security:

“If you can put your banking information online then why not your health?” 
“Hurry up, we should have had this already. Sometimes you don’t want to come [to the doctor] for just one 
thing…even the banks are ahead of hospitals.” 
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In our setting, as in many safety net settings, patients do not always have access to the same provider 
for each visit; however, this was not perceived as a barrier to using a portal. Only 13% believed that 
no one would answer their messages and only 12% stated they were not sure the name of their pro-
vider.

Thirty four percent expressed concern for the importance of the in-person relationship with a 
provider to explain health information. 

“I don’t want it to replace face to face.”
“I use Google a lot to check medical information, but I would prefer to ask the doctor.”
“…sometimes face to face, the doctor can explain more. On the internet if you feel confused, you stay confused, 
so I write it down and ask the doctor when I see them.”
“I would want to have an appointment to review the test results because I am not medical and don’t under-
stand.”

5. Discussion
Our study found that the majority of our sample of racially and ethnically diverse maternity patients 
attending a safety net hospital had the resources and skills necessary to adopt a patient portal. These 
maternity patients, many digital natives, reported a current high rate of technology use via a smart-
phone, tablet or computer and accessed the internet regularly through social media and to seek 
health information. Our findings are consistent with others who noted that many patients in a safety 
net setting report having the technical readiness and an interest in electronic communication with 
providers [22, 23].

Secondly, postpartum women exhibited a high level of interest in health information. Many man-
aged their personal health information through basic means, bringing the clinic’s pregnancy pass-
port to their appointments or to other facilities. Almost half had used another facility for healthcare 
during their pregnancy. In other countries, such as the United Kingdom and Australia, obstetrical 
patients have long held a paper health record which assisted with sharing of data not only with the 
mother but with other providers [24, 25]. This paper health record does not exist in the United 
States. Paper processes are now being converted electronically which presents the opportunity for 
sharing information with patients and with other providers. A 2008 Canadian study found that 
pregnant women with internet access were more interested in accessing a web-based antenatal rec-
ord when it contained personal prenatal health information than when it was for educational pur-
poses only [26]. An Australian study specific to maternity care reviewed the use and perceptions of a 
portal at a large maternity hospital and found that those who used the portal viewed it favorably 
[27]. Both these studies occurred outside of the United States and described patients who success-
fully used a portal, but neither reported on those patients who did not access the portal. With on-
going challenges with interoperability and health information exchange, a portal offers the potential 
to allow patient in our study control of the sharing of her own health information. The utility of in-
formation sharing was not readily recognized by patients as an important function of a portal. This 
gap reveals an opportunity to educate patients on the use of a portal for health information exchange 
with other healthcare providers when indicated.

Thirdly, the majority of participants expressed interest in activities requiring interaction with the 
institution such as scheduling an appointment, viewing an upcoming appointment, messaging a 
provider, or correcting a record. Thus, the portal is not a passive internet display of electronic health 
data, but a forum to engage with the healthcare provider. These findings are consistent with other 
studies that show that more than half of patients in a safety net setting expressed interest in emailing 
providers and thought it would improve efficiency and avoid unnecessary visits [28]. In our study, 
the patients expressed confidence that messages would be answered, which suggests that policies 
must be implemented specific to the functions of the portal and the response by the organization, 
both clinically and administratively [29]. This serves as a reminder to organizations to align the util-
ity of the portal with the expectations and needs of the user to encourage engagement and ongoing 
use. 
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With respect to barriers to adoption, our study shows that privacy and security were not con-
sidered major barriers for portal adoption. Only a third of the patients in our study expressed con-
cern about the security of the portal. They often access the internet through their mobile devices and 
in public Wi-Fi areas. This access may pose problems for the securing of information or their ability 
to use the portal if access is blocked in public settings, but also suggests that a portal that is compat-
ible with a smartphone will be more useful to the users. 

5.1 Limitations
Although our research adds useful information to the literature, we note its limitations. First, this 
study focused on a small, ethnically diverse population in an underserved urban setting which limits 
its generalizability to other populations. The urban underserved have been found to have lower rates 
of enrollment and usage of electronic patient portals [29]. Understanding a population with lower 
rates of access can provide insight into addressing the barriers to portal use and health disparities. 
Secondly, we created a survey for this project that has not been validated for use in any other popu-
lations or settings. We utilized convenience sampling to obtain participants on the inpatient unit, 
but we did not track the nonparticipants to detect differences from those who participated. While 
non-English speakers were included, it is possible that inadvertent selection bias resulted in more 
English speakers, given the need for interpreter services in a time-pressured environment. The ques-
tionnaire was conducted by interview, which meant that the answers were completed but we may 
have introduced social desirability bias through patients answering questions in a manner to please 
the interviewer. Furthermore, we did not evaluate adoption of a live portal or its actual usability. Par-
ticipants reported a high level of interest in new technology but that may not translate into actual 
use at time of deployment. 

6. Conclusions
Despite the limitations, this study reveals that an ethnically diverse population of maternity patients 
in a safety net setting are technologically prepared and eager for a patient portal tailored to their 
healthcare needs. Unlike previous studies on patient portal engagement, our study focused on a spe-
cific health context. Maternity care has unique characteristics that would seemingly contribute to 
sustained use, such as an accumulating dataset of health information which needs to be shared, spe-
cific requirements for health education to engage patients, and frequent interactions with the health-
care system to schedule appointments or message providers. Our study included patients’ attitudes 
towards health information and perceptions of utility and barriers to portal use, thus illustrating the 
importance of including patient input during the development and testing of a portal so the func-
tions align with their specific needs.

Future studies should evaluate best practices for display of prenatal content within a portal and 
establish links to recommended education material. Stakeholders including national provider or-
ganizations may also consider how the newborn’s health information is accessed by caregivers after 
delivery since infancy and early childhood are yet another high-touch time when families come to 
the health care system at least 13 times in three years [30].

Clinical Relevance Statement
This study describes technology use and access amongst postpartum women in a safety net setting. 
We describe patient portal features of interest to this population that would increase adoption and 
utilization. These findings can be used by healthcare organizations and portal developers to tailor 
features and content of a portal to address the specific health needs of women in the maternity cycle 
of care, with the expectation of engaging more women and their families in care and improving out-
comes.
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Multiple Choice Questions
Portal functions considered most important to postpartum patients in this study include:
A) Refill medication and correct information in the record
B) Review results and request an appointment
C) Download information for sharing with other providers and family 
D) Check when due for a screening test and learn about personal health issues

The most commonly reported barrier to patient portal adoption was
A) Lack of a device to access the internet
B) Lack of confidence in organization to respond to messages
C) Preference for face to face communication
D) Lack of usability of a portal

Answers
Question 1: Answer b. Patients in this study reported that they wanted to review the results of their 
tests. The second most important function is the ability to request an appointment without having to 
go through the call center. The patients did not recognize the utility of using a portal to share health 
information which suggests a gap in knowledge that can be discussed when teaching a patient about 
a portal

Question 2: Answer c. About a third of patients expressed the desire to not lose the importance of 
face to face communication with a provider to better understand health information and not worry 
at home about results. Usability was not assessed in this study. Most patients had the technology re-
sources to access a portal and expressed confidence that messages would be answered.

Conflicts of Interest
The authors report no conflicts of interests in the research.

Protection of Human Subjects
This study was approved by the Albert Einstein College of Medicine Institutional Review Board and 
given exempt status.
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Fig. 1 Which of the functions are most appealing to you? Portal functions are grouped into three categories: func-
tions that require interaction with the facility, functions that allow viewing of personal health information and func-
tions that aid in the management of one’s own health. Bars indicate a positive response.
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Fig. 2 Perceived barriers to portal use.
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Table 1 Patient Characteristics

Mean age, years 
(range)

Median parity 
(range)

Race

White/Caucasian/Non-
Hispanic

Black/African American

Asian

Other

Ethnicity

Hispanic

Non-Hispanic

Not reported

Birth Country / Region

United States

Caribbean, Central/
South America

Europe

Asia

Africa

No Answer

Primary Language

English

Spanish

Bengali

Albanian

Other

Education

Less than high school

High School grad/GED

More than high school

Study 
Partici-
pants

N=100

28 (18–44)

2 (1–7)

n

5

51

10

2

32

68

0

46

38

2

9

5

0

70

17

7

2

4

17

32

51

All De-
liveries 
2016

N=1880

28.8 (13–55)

1 (0–10)

n (%)

169 (9)

628 (33.4)

204 (11)

699 (37)

670 (36)

955 (50.8)

255 (13.2)

481 (25.6)

340 (18)

68 (4)

118 (6)

127 (7)

746 (39.7)

1277 (67.9)

324 (17.2)

48 (2.6)

35 (1.9)

196 (10.4)

NA

NA

NA

Technology & Internet Access

Device

Smartphone

Tablet

Computer or laptop

No Internet Device

Frequency of internet use

Daily

Weekly

Monthly/Never

Email Account

Private account

Shared account

No Email

Use of Social Media

Yes

Literacy

Read English

Fluent/Well

Well/Not at all

Confidence in filling out medical forms

Extremely

Quite a bit

Some/not at all

Difficulty in understanding written infor-
mation

Not at all

Some 

Quite a bit/Extremely

%

93

56

25

1

85

10

5

88

3

9

81

94

6

75

20

5

67

29

3

Table 2 Resources: Technology access and literacy
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