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Abstract

Background: Web-based patient portals enable patients access to, and interaction with, their personal electronic health records.
However, little is known about the impact of patient portals on quality of care. Users of patient portals can contribute important
insights toward addressing this knowledge gap.

Objective: We aimed to describe perceived changes in the quality of care among users of a web-based patient portal and to
identify the characteristics of patients who perceive the greatest benefit of portal use.

Methods: A cross-sectional web-based survey study was conducted to understand patients’experiences with the Care Information
Exchange (CIE) portal. Patient sociodemographic data were collected, including age, sex, ethnicity, educational level, health
status, geographic location, motivation to self-manage, and digital health literacy (measured by the eHealth Literacy Scale).
Patients with experience using CIE, who specified both age and sex, were included in these analyses. Relevant survey items
(closed-ended questions) were mapped to the Institute of Medicine’s 6 domains of quality of care. Users’ responses were examined
to understand their perceptions of how portal use has changed the overall quality of their care, different aspects of care related
to the 6 domains of care quality, and patient’s satisfaction with care. Multinomial logistic regression analyses were performed to
identify patient characteristics associated with perceived improvements in overall care quality and greater satisfaction with care.

Results: Of 445 CIE users, 38.7% (n=172) reported that the overall quality of their care was better; 3.2% (n=14) said their care
was worse. In the patient centeredness domain, 61.2% (273/445) of patients felt more in control of their health care, and 53.9%
(240/445) felt able to play a greater role in decision-making. Regarding timeliness, 40.2% (179/445) of patients reported they
could access appointments, diagnoses, and treatment more quickly. Approximately 30% of CIE users reported better care related
to the domains of effectiveness (123/445, 27.6%), safety (138/445, 31%), and efficiency (174/445, 28.6%). Regarding equity,
patients self-reporting higher digital health literacy (odds ratio 2.40, 95% CI 1.07-5.42; P=.03) and those belonging to ethnic
minority groups (odds ratio 2.27, 95% CI 1.26-3.73; P<.005) were more likely to perceive improvements in care quality. Across
ethnic groups, Asian and British Asian patients perceived the greatest benefits. Increased frequency of CIE use also predicted
perceived better care quality and greater satisfaction with care.

Conclusions: A large proportion of CIE users perceived better care quality and greater satisfaction with care, although many
portal users reported no change. The most favorable perceived improvements related to the domain of patient centeredness. With
national policy directed toward addressing health disparities, patient portals could be valuable in improving care quality for ethnic
minority groups. Future research should test the causal relationship between patient portal use and care quality.
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Introduction

Background
Web-based patient portals are thought to contribute to
improvements in care quality by providing patients with access
to their personal health information, empowering them to
self-manage their health and become true partners in their own
care [1]. As the trend toward patients being able to access their
electronic health records accelerates [2], there is a pressing need
to evaluate the impact of patient portals, understand their risks
and benefits from both patient and provider perspectives, and
generate evidence to inform future health policy [3].

Although care is traditionally delivered through face-to-face
clinical consultations, patient-provider communication through
patient portals is increasingly common [1]. The Care Information
Exchange (CIE) is the largest shared personal health records
program in the United Kingdom and provides patients with
secure web-based access to their health and social care records.
Patients can additionally use CIE in different ways: for example,
to self-monitor their health by linking home health care devices
(eg, activity tracker and blood pressure monitor) to the portal,
to communicate with care providers through messaging and
videoconferencing, and to check appointments and test results
and be signposted to useful weblinks and resources by health
and care professionals.

One of the most influential guides for evaluating health care
initiatives is the Institute of Medicine’s framework, which
includes 6 domains of quality of care: effectiveness, safety,
timeliness, efficiency, patient centeredness, and equity [4,5].
Effectiveness is about achieving optimal health outcomes by
providing appropriate treatment to patients who could benefit
and avoiding the underuse and misuse of health services [4,5].
Patient safety seeks to prevent patients from being harmed by
the care that is intended to help them [4,5]. Timeliness is about
reducing harmful waits and delays, whereas efficiency is about
minimizing resource waste [4,5]. Patient centeredness respects
patient preferences and needs and values and ensures these are
incorporated into clinical decision-making [4,5]. Equity ensures
that care does not vary in quality because of differences in
patient characteristics such as ethnicity or geographic location
[4,5].

Over the last decade, a considerable body of evidence has
uncovered important barriers to portal use, enabling the
development of portals in line with patient and health service
need [6-8]. In contrast, relatively few studies have investigated
the relationship between patient portals and quality of care.
Some prior evidence demonstrates the beneficial effects of
patient portal use, particularly in supporting preventive
behaviors and disease control in people with chronic conditions
[3,7,9]. A number of studies have documented positive
associations between patient portals and patient safety
[3,7,10-13], including improved adherence to medical regimens

and reductions in medication discrepancies [3]. However,
evidence for the impact of patient portals across other domains
of quality is sparse, and where evidence does exist, findings
have been mixed [3,7]. Among patients who use web-based
portals, little is known about which sociodemographic groups
perceive the greatest benefits of access to their personal health
records. Furthermore, policy makers agree that more evidence
is needed to understand the impact of tools that use digital
technologies amidst concerns over a growing digital divide [14].

Objectives
The aims of this study were to describe perceptions of quality
of care among users of a web-based patient portal and to identify
the characteristics of portal users who perceive the greatest
benefit of portal use.

Methods

Study Design, Participants, and Data Collection
A cross-sectional survey study was conducted to explore
patients’views and experiences of using CIE. The questionnaire
was administered via Qualtrics (web-based survey platform)
and was open for completion between July 1, 2018, and July 1,
2019. At the time of the survey, CIE was deployed to the diverse
2.3 million patients treated in North West London, including
patients residing in London and in other geographic locations
across England. CIE held records from hospitals and general
practitioners in North West London and from 15 hospitals
outside of London, in Birmingham, Bristol, Liverpool,
Manchester, Scotland, and Wales. All patients registered with
the CIE at the time of the survey were invited via email to
complete the questionnaire (n=27,411). The email explained
the purpose of the study; informed consent was obtained.
Patients accessed the questionnaire via a web link in the portal.
Patients had to be aged at least 18 years to be registered with
CIE. Not all patients registered with CIE were using the portal.
With this data set, we have previously evaluated differences
between users and nonusers of CIE with respect to their
sociodemographic characteristics and demonstrated the
importance of addressing educational aspects and digital literacy
to ensure equitable and sustainable portal adoption [15]. Our
further work has sought to evaluate the impact of web-based
patient portals on safety and quality of care from the patient’s
perspective. Our recent study found that a large proportion of
patients are able and willing to use patient portals to participate
in identifying and rectifying errors in their personal health
records [16]. This study builds on previous work to understand
patients’ perceptions of the impacts of CIE across 6 domains
of care quality.

For these analyses, we included patients who had previously
accessed and used the CIE portal. We excluded patients who
did not provide basic demographics regarding age and sex.
Considering this population, a CI of 95%, and a margin of error
of 5%, the minimum sample size to ensure representativeness
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was calculated as 379 respondents. We mapped relevant survey
items to the Institute of Medicine’s domains of quality of care:
effectiveness, safety, timeliness, efficiency, and patient
centeredness [5,17]. Patients’ responses to 12 multiple-choice,
closed-ended question items were analyzed. Figure 1 outlines
the 12 question items, with mapping to care quality domains.

To evaluate equity, we conducted multivariable regression
analyses to determine associations between patients’
sociodemographic characteristics and perceptions of the impact
of CIE on overall care quality and satisfaction with care. The
following information was collected to input into multivariable
analyses: age, sex, ethnicity, native language, education level,
digital health literacy, motivation to be involved in own care,

and health status. Respondents’ level of motivation to be
involved in their own care was assessed via a multiple-choice
question (“In general, how motivated to be involved in your
healthcare are you?” Possible responses: “A little,” “A moderate
amount,” “A lot,” and “Very much”). Digital health literacy
was assessed using the eHealth Literacy Scale (eHEALS),
developed and validated by Norman and Skinner [18]. The
eHEALS tool is an 8-item measure of patients’ combined
knowledge, comfort, and perceived skills in finding, evaluating,
and using internet health resources for health problems [18].
The 8 items are answered on a 5-point Likert scale (1, strongly
disagree to 5, strongly agree); total eHEALS scores range from
8 to 40, with a higher score indicating higher digital literacy.

Figure 1. Questionnaire items mapped to care quality domains. The domain of equity was assessed using the methods described in this section. *As
defined by the Institute of Medicine, 2001 [5]. CIE: Care Information Exchange.
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Data Analysis
We used descriptive statistics to summarize respondent
characteristics and patients’ responses to question items. Counts
and proportions were calculated for categorical variables; means
and SDs were calculated for continuous variables. Age was
categorized into bands (<30, 31-40, 41-50, 51-65, and ≥65
years). Owing to the small numbers of patients self-identifying
to individual categories of ethnic minority background, ethnicity
was categorized as “ethnic minorities” or “White.”

We conducted multinomial regression analyses to identify
sociodemographic characteristics that predict patient-perceived
improvement in overall care quality and greater satisfaction
with care. To overcome the issue of sparse counts in
multivariable modeling (Tables S1 and S2 in Multimedia
Appendix 1), “age,” “motivation to be involved in own care,”
“digital health literacy,” and “frequency of CIE use” were
treated as dichotomous variables, and respondents reporting sex
as “other” were excluded. Consistent with previous studies, we
selected an eHEALS score ≥26 to indicate higher digital health
literacy and <26 to indicate lower digital health literacy [19-23].
We also combined categories of the dependent variable (ie,
“much worse” and “somewhat worse” were analyzed as a single
category; equally, “somewhat better” and “much better” were
combined into 1 category). We performed univariate
multinomial logistic analyses to identify possible predictors to
include in the multivariable model. We adopted the approach
by Hosmer et al [24,25] for variable selection: (1) variables that
demonstrated significance (P<.25) in the univariate analyses
were entered into the preliminary multivariable model; (2)
variables that were nonsignificant at P>.05 according to the
likelihood ratio test were removed one at a time according to
the variable with the highest P value (backward elimination);
(3) to check for suppressor effects, variables excluded during
backward selection were re-entered separately into the regression
model (forward selection). Only variables that were significant
at P<.05 (Likelihood Ratio Test) were retained in the final
multinomial regression models. Model quality comparisons
were conducted using the Akaike Information Criterion [26],
and goodness-of-fit was assessed using the Pearson chi-square
statistic [25]. Effect estimates are presented as odds ratios (ORs)
with their 95% CIs.

To assess the effects of excluding patients with missing data
regarding age and sex, we compared the sociodemographic
characteristics of the missing data sample (n=78) and the
analysis sample (n=445). We ran a Pearson chi-square test of

homogeneity (χ2) to compare the distribution of item responses
between the analysis sample and the missing data sample for
the perceived impact of CIE on the overall quality of care and
satisfaction with care.

Analyses were conducted using Microsoft Excel (version 16.54)
and SPSS software (version 27; IBM Corp).

Ethics Approval
The study was approved as a Service Evaluation at Imperial
College Health care NHS Trust (registration number: 296/2018).

Reporting
We followed the reporting recommendations in the
Strengthening the Reporting of Observational Studies in
Epidemiology Statement (Multimedia Appendix 2). [27].

Results

Respondent Characteristics
Of 1083 patients who responded to the survey, 523 (48.29%)
patients who were “CIE users” completed the questionnaire.
CIE users who provided basic demographic details regarding
age and sex were included in the analysis (445/523, 85.1%;
+117% of the minimum target sample size); 14.9% (78/523) of
respondents with missing data for age and sex were excluded.

Of 445 respondents, most (n=313, 70.3%) were aged >50 years
and 276 (62%) were female. Approximately 1 in 5 (97/445,
21.8%) respondents belonged to an ethnic minority group. Most
(292/445, 65.6%) respondents were educated to the degree level
or higher, and the mean eHEALS score was 33.6 (SD 6.4, range
8-40); a score ≥26 indicates higher digital health literacy. Of
445 patients, 177 (39.8%) patients reported being in good health;
162 (36.4%) of patients reported that the status of their health
was poor. Most (278/445, 62.5%) patients reported being very
motivated in their own care. Most (284/445, 63.8%) patients
said they used CIE at least once a month, and 93.2% (415/445)
of patients said they found CIE useful. Patient characteristics
are presented in Table 1.
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Table 1. Respondent characteristics (N=445).

Respondents

Sex, n (%)

167 (37.5)Male

276 (62)Female

2 (0.4)Other

N/AaNo response

Age group (years), n (%)

22 (4.9)<30

48 (10.8)31-40

62 (13.9)41-50

166 (37.3)51-64

147 (33)>65

N/ANo response

Ethnicity, n (%)

44 (9.9)Asian or British Asian

20 (4.5)Black African or Black Caribbean or Black British

11 (2.5)Mixed or multiple ethnic groups

22 (4.9)Other

343 (77.1)White

5 (1.1)No response

Geographic location, n (%)

284 (63.8)London

145 (32.6)Other locations in England

16 (3.6)No response

Education, n (%)

118 (26.5)Secondary school or below

180 (40.4)Undergraduate or professional degree

112 (25.2)Postgraduate or higher

35 (7.9)No response

Language, n (%)

379 (85.2)English

58 (13.0)Non-English

8 (1.8)No response

33.6 (6.4; 8-40)eHealth literacy (eHEALSb score), mean (SD; range)

Overall health status, n (%)

177 (39.8)Good or very good

106 (23.8)Neither good nor poor

162 (36.4)Poor or very poor

0 (0)No response

Motivation to be involved in own care, n (%)

6 (1.3)Not very much

43 (9.7)A moderate amount
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Respondents

116 (26.1)A lot

278 (62.5)Very much

2 (0.4)No response

aN/A: not applicable.
beHEALS: eHealth Literacy Scale.

Patients’ Perceptions of the Impact of CIE on the
Overall Quality of Care
Patients were asked to consider how CIE has changed the overall
quality of care they receive. Of 429 patients who answered this
question, 172 (38.7%) reported that the quality of their care was
better with CIE. A further 54.6% (243/445) said that their care
was about the same, and 3.2% (14/445) of patients said their
care was worse (Multimedia Appendix 3).

Patients’ Perceptions of the Impact of CIE on
Satisfaction With Care
When asked to consider how CIE has changed and how satisfied
they are with their care, 43.6% (194/445) of patients said their

care was better, 47.6% (212/445) said their care was the same,
and 4.3% (19/445) said their care was worse. In addition, 4.5%
(20/445) of patients did not respond to this question (Multimedia
Appendix 3).

Patients’ Perceptions of the Impact of CIE Across 6
Domains of Care Quality

Overview
Patients’ responses to a further 10 survey items revealed their
perceptions of how CIE use has changed the care they receive
across the following domains of quality of care: effectiveness,
safety, timeliness, efficiency, and patient centeredness (Table
2).

Table 2. Survey items and patients’ responses, mapped to the Institute of Medicine’s domains of health care quality (N=445).

Much better,
n (%)

Somewhat better,
n (%)

About the
same, n (%)

Somewhat
worse, n (%)

Much worse,
n (%)

Missing da-
ta, n (%)

Health care quality domaina and survey item: “Has
CIE changed any of the following...?”

Effective

62 (13.9)61 (13.7)276 (62)9 (2)7 (1.6)30 (6.7)Health conditions

Safe

70 (15.7)68 (15.3)260 (58.4)7 (1.6)7 (1.6)33 (7.4)Safety of care

96 (21.6)117 (26.3)187 (42.0)11 (2.5)9 (2)25 (5.6)Accuracy of health information

76 (17.1)70 (15.7)246 (55.3)13 (2.9)8 (1.8)32 (7.2)Detection of errors in health records

Timely

102 (22.9)77 (17.3)212 (47.6)12 (2.7)13 (2.9)29 (6.5)Quickness of appointments, diagnosis, and/or
treatment

Efficient

64 (14.4)63 (14.2)265 (59.6)15 (3.4)7 (1.6)31 (7.0)Workload for health care professionals involved
in my care

82 (18.4)92 (20.7)209 (47)23 (5.2)11 (2.5)28 (6.3)My own workload relating to my care

Patient centeredness

230 (51.7)112 (25.2)72 (16.2)9 (2.0)6 (1.3)16 (3.6)Accessibility of my personal health records

240 (53.9)d240 (53.9)d188 (42.2)c11 (2.5)b11 (2.5)b6 (1.3)My role when making decisions about my health
care

273 (61.2)f273 (61.2)f147 (33)c19 (4.3)e19 (4.3)e6 (1.3)How much I feel in control of my health care

aAs defined by the Institute of Medicine [5].
bI feel I have less of a role.
cNo change.
dI feel I have more of a role.
eI feel I have less control.
fI feel I have more control.
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Effectiveness
Patients were asked whether CIE use had changed their health
condition. Most (276/445, 62%) patients responded that their
health condition was about the same; however, 27.6% (123/445)
patients reported that their health condition had improved with
CIE use. Only 3.6% (16/445) said their health condition was
worse.

Safety
Although many (260/445, 58.4%) patients reported that the
safety of the care was the same with CIE; 31% (138/445) felt
that their care was safer. Approximately half (213/445, 47.9%)
believed that CIE had led to improvements in the accuracy of
their health information, and 32.8% (146/445) of patients felt
CIE was associated with better detection of errors in the health
record. Only 3.2% (14/445) of patients felt the safety of their
care was worse with CIE.

Timeliness
Approximately 40% (179/445) of patients felt that the timeliness
of their care (being able to access appointments, diagnoses, and
treatment quickly) had improved with CIE. Only 5.6% (25/445)
said the timeliness of their care was worse, and 47.6% (212/445)
said the timeliness of their care was about the same.

Efficiency
Patients were asked whether CIE had changed the workload
relating to their health, including both patients’ own workload
and the workload of health professionals involved in their care.
Many (209/445, 47%) patients reported that their own workload
was about the same; however, 28.6% (174/445) felt that their
workload was better, and 7.7% (34/445) felt their workload was
worse. Regarding the impact of CIE on the workload of health
professionals, 39.1% (174/445) of patients perceived that this
had improved, 59.6% (265/445) believed it to be about the same,
and 5% (22/445) thought that it was worse.

Patient Centeredness
Most (342/445, 76.9%) patients reported that CIE had improved
the accessibility of their personal health records. A few (72/445,

16.2%) patients felt that the accessibility of their records was
about the same with CIE, whereas only 3.3% (15/445) said their
records were less accessible. More than half (240/445, 53.9%)
of the survey respondents reported that CIE had led to them
having more of a role in decision-making, and 61.3% (273/445)
feel they have more control of their health care. Only 2.5%
(11/445) of patients reported feeling they have less of a role,
and 4.3% (19/445) felt they have less control of their health
care with CIE.

Equity
To identify the characteristics of CIE users who perceived better
overall quality of care and greater satisfaction with care with
portal use, patient characteristics and survey responses were
entered into univariate and multivariable multinomial regression
models.

For the survey item, “How has CIE changed the overall quality
of care you have received?” the final multivariable multinomial
regression model with 3 predictor variables (ethnicity, digital
health literacy, and frequency of CIE use) predicted significantly
better than the null (intercept) model (P<.001) and Pearson

chi-square statistic indicated satisfactory model fit (χ2
8=14.4;

P=.07). The results of the regression are presented in Table 3.
Patients with higher digital health literacy (eHEALS score≥26)
were more likely to report that the overall quality of their care
was better with CIE use (OR 2.40, 95% CI 1.07-5.42; P=.03).
Compared with their White counterparts, patients
self-identifying to an ethnic minority group were also more
likely to perceive improvements in care quality based on CIE
use (OR 2.27, 95% CI 1.26-3.73; P=.005). Across ethnic groups,
68% (30/44) of Asian and British Asian patients reported better
overall quality of care with CIE use, compared with 45% (9/20)
of Black or African or Caribbean or Black British patients,
36.6% (120/328; missing data, n=15) of White patients, and
36% (4/11) of patients from mixed or multiple ethnic groups
(Table S1 in Multimedia Appendix 4).
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Table 3. Multinomial regression results of patient characteristics and perceived change in overall quality of care with Care Information Exchange use.

MultivariableaUnivariatea

Better care quality vs about
the same

Worse care quality vs about
the same

Better care quality vs about
the same

Worse care quality vs about
the same

P valueOdds ratio
(95% CI)

P valueOdds ratio
(95% CI)

P valueOdds ratio
(95% CI)

P valueOdds ratio (95%
CI)

Sex

ReferenceReferenceReferenceReferenceReferenceReferenceReferenceReferenceFemale

N/AN/AN/AN/Ab.261.26 (0.84-1.88).260.47 (0.13-1.74)Male

Age (years)

ReferenceReferenceReferenceReferenceReferenceReferenceReferenceReference≥65

N/AN/AN/AN/A.261.28 (0.84-1.94).631.35 (0.41-4.42)≤64

Ethnicity

ReferenceReferenceReferenceReferenceReferenceReferenceReferenceReferenceWhite

.0052.27 (1.26-3.73).212.44 (0.61-9.80).0022.27 (1.37-3.78).361.88 (0.49-7.18)Ethnic minority

Native language

ReferenceReferenceReferenceReferenceReferenceReferenceReferenceReferenceEnglish

————c.041.81 (1.02-3.21).182.56 (0.66-9.91)Non-English

Education

ReferenceReferenceReferenceReferenceReferenceReferenceReferenceReferenceSecondary or below

————.510.85 (0.53-1.38).164.60 (0.55-38.23)Undergraduate or pro-
fessional

————.250.73 (0.42-1.25).224.00 (0.44-36.76)Postgraduate or higher

Digital literacy

ReferenceReferenceReferenceReferenceReferenceReferenceReferenceReferenceLower digital health
literacy

.032.40 (1.07-5.42).701.51 (0.18-
12.42)

.022.51 (1.15-5.45).671.57 (0.20-12.63)Higher digital health
literacy

Health status

ReferenceReferenceReferenceReferenceReferenceReferenceReferenceReferenceNeither good nor poor

N/AN/AN/AN/A.341.29 (0.77-2.16).620.72 (0.20-2.60)Poor

N/AN/AN/AN/A.451.22 (0.73-2.03).350.52 (0.14-2.02)Good

Motivation to be involved in own care

ReferenceReferenceReferenceReferenceReferenceReferenceReferenceReferenceNot very much or a
moderate amount

————.131.67 (0.86-3.24).541.92 (0.24-15.19)A lot or very much

Frequency of Care Information Exchange use

ReferenceReferenceReferenceReferenceReferenceReferenceReferenceReferenceOnce a month or less

<.0012.31 (1.49-3.58).900.92 (0.24-3.60)<.0012.40 (1.59-3.63).941.05 (0.32-3.45)Once a week or more

aGoodness-of-fit: χ2
8=14.5; P=.07.

bN/A: not applicable; variable not entered into the multivariable analyses due to nonsignificance (P>.25) in univariate analyses.
cVariable excluded from the final multivariable model using a backward elimination approach.

Frequency of CIE Use
Patients using CIE at least once per week were more likely to
perceive improved care quality compared with patients using
CIE less frequently (OR 2.31, 95% CI 1.49-3.58; P<.001).

Sensitivity analyses assessing the effects of including or
excluding predictor variables that had demonstrated significance
in univariate analyses did not alter the results of the
multivariable regression.
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For the survey item “How has CIE changed how satisfied you
are with your care?” the final multivariable model with 3
predictor variables (ethnicity, digital health literacy, and
frequency of CIE use) predicted significantly better than the
null (intercept) model (P<.001) and Pearson chi-square statistic

suggested that the model fit the data well (χ2
8=5.6; P=.69).

Patients with higher digital health literacy (eHEALS score≥26)
were more likely to report greater satisfaction with their care
with CIE use, compared with those with lower digital health
literacy (OR 2.35, 95% CI 1.09-5.04; P=.03; Table 4). CIE use
was also associated with greater satisfaction with care among
patients belonging to an ethnic minority group compared with
White patients (OR 2.12, 95% CI 1.22-3.67; P=.007).
Cross-tabulation of patients’ ethnicity and perceived change in

satisfaction with care revealed that 77% (34/44) of Asian or
British Asian patients reported greater satisfaction with care
with CIE use, compared with 55% (11/20) of Black or African
or Caribbean or Black British patients, 36% (4/11) of patients
from mixed or multiple ethnic groups, and 42.1% (137/325;
missing data n=18) of White patients (Table S2 in Multimedia
Appendix 4).

Patients using CIE at least once per week were more likely to
report greater satisfaction with care compared with patients
using CIE less frequently (OR 2.03, 95% CI 1.31-3.14; P=.002).

Sensitivity analyses assessing the effects of including or
excluding predictor variables that had demonstrated significance
in univariate analyses did not alter the results of the
multivariable analyses.
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Table 4. Multinomial regression results of patients’ sociodemographic characteristics and impact of Care Information Exchange on patient’s satisfaction
with care.

MultivariableaUnivariatea

Better care quality vs about
the same

Worse care quality vs about
the same

Better care quality vs about
the same

Worse care quality vs about
the same

P valueOdds ratio
(95% CI)

P valueOdds ratio
(95% CI)

P valueOdds ratio
(95% CI)

P valueOdds ratio (95%
CI)

Sex

ReferenceReferenceReferenceReferenceReferenceReferenceReferenceReferenceFemale

————b.171.32 (0.88-1.97).740.84 (0.31-2.31)Male

Age (years)

ReferenceReferenceReferenceReferenceReferenceReferenceReferenceReference≥65

N/AN/AN/AN/Ac.511.215 (0.76-
1.75)

.450.69 (0.27-1.80)≤64

Ethnicity

ReferenceReferenceReferenceReferenceReferenceReferenceReferenceReferenceWhite

.0072.12 (1.22-3.67).451.68 (0.44-6.41).0022.32 (1.38-3.90).701.30 (0.35-4.78)Ethnic minority

Native language

ReferenceReferenceReferenceReferenceReferenceReferenceReferenceReferenceEnglish

————.101.63 (0.91-2.89).411.74 (0.47-6.52)Non-English

Education

ReferenceReferenceReferenceReferenceReferenceReferenceReferenceReferenceSecondary or below

————.631.14 (0.67-1.96).058.15 (1.03-64.80)Undergraduate or Pro-
fessional

————.671.11 (0.69-1.80).115.94 (0.67-52.47)Postgraduate or higher

Digital literacy

ReferenceReferenceReferenceReferenceReferenceReferenceReferenceReferenceLower digital health
literacy

.032.35 (1.09-5.04).462.17 (0.27-
17.35)

.022.47 (1.19-5.13).432.29 (0.29-18.03)Higher digital health
literacy

Health status

ReferenceReferenceReferenceReferenceReferenceReferenceReferenceReferenceNeither good nor poor

N/AN/AN/AN/A.271.34 (0.80-2.23).890.92 (0.27-3.16)Poor

N/AN/AN/AN/A.781.07 (0.65-1.78).951.04 (0.32-3.33)Good

Motivation to be involved in own care

ReferenceReferenceReferenceReferenceReferenceReferenceReferenceReferenceNot very much or a
moderate amount

XXXXd.041.99 (1.04-3.82).293.00 (0.39-23.31)A lot or very much

Frequency of CIE use

ReferenceReferenceReferenceReferenceReferenceReferenceReferenceReferenceOnce a month or less

.0022.03 (1.31-3.13).860.90 (0.27-2.95)<.0012.13 (1.41-3.23).880.92 (0.32-2.67)Once a week or more

aGoodness-of-fit: χ2
8=5.6; P=.69.

bVariable excluded from the final multivariable model using a backward elimination approach.
cN/A: not applicable; variable not entered into the multivariable analyses due to nonsignificance (P>.25) in univariate analyses.
dVariable excluded from the final multivariable model due to 0 cell counts producing unstable estimates.
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Missing Data Analysis
Of 523 survey respondents, 78 (14.9%), who had previously
used CIE, had missing data regarding age and gender, and these
respondents were excluded from our analyses. Meaningful
comparisons of sociodemographic characteristics between the
missing data sample and the analysis sample were not possible
due to considerable additional missing data in the group of 78
respondents excluded from this analysis (Multimedia Appendix
5). There were no differences in the distribution of responses
between the analysis sample and the missing data sample for
the questionnaire item “How has CIE changed how satisfied
you are with your care?” However, patients included in the
analysis were more likely to view the impact of CIE on overall
quality of care favorably, compared with those in the missing

data sample (χ2
4=10.3; P=.04; Multimedia Appendix 6).

Discussion

Principal Findings
Although many portal users perceived no change with CIE use,
a large proportion reported better care quality and greater
satisfaction with their care. Around 30% patients perceived their
care to be safer, more effective, and more efficient with CIE,
and approximately 40% reported that the timeliness of
appointments, diagnoses, and treatments had improved. The
most positive patient-perceived changes were in the domain of
patient centeredness: more than half of patients using CIE felt
more in control of their health care and able to play a greater
role in decision-making. Patients from ethnic minority groups,
those with higher digital health literacy, and those using CIE
more frequently were more likely to perceive improvements in
overall care quality and greater satisfaction with care. Across
ethnic groups, patients of Asian or British Asian ethnicity
reported the greatest benefits of portal use in terms of improving
care quality and satisfaction with care received.

Comparison With Wider Literature
These reports from users of a web-based patient portal in the
United Kingdom are consistent with the findings of other patient
experience studies in finding that many patients perceive a range
of benefits associated with portal use [28-37]. To our knowledge,
this is the first empirical study to map patients’ experiences
against the 6 domains of quality of care to provide broad insight
into the perceived effects of portal use from the patient
perspective.

Regarding the domain of effectiveness, around 1 in 4 patients
in our study believed that CIE use contributed to improving
their overall health, and this finding echoes the results of other
survey studies and meta-analyses of randomized trials [3,38].
We did not collect information about respondents’ medical
histories; however, prior studies have shown that portal use may
be particularly effective in supporting people with long-term
conditions to improve their health, including those with diabetes
and hypertension [3,38].

Existing evidence links patient portals to increased medication
safety through patients possessing greater knowledge about
their medicines, improved medication adherence, and increased

reporting of medicine discrepancies [3,39-41]. Our study has
shown that patients perceive additional safety impacts of
web-based portals including improved accuracy of personal
health information and detection of health record errors. Our
previous work, together with studies conducted in the United
States, has demonstrated that around 1 in 5 patients who access
their web-based personal health records can, and do, notice
errors in their records, and most patients would like to play an
active role in rectifying these discrepancies [16,42]. Moreover,
Blease et al [40] have shown that enabling informal carers to
access the electronic health records of vulnerable patients (eg,
people with serious mental illness) can help to prevent
medication errors, delayed diagnoses, and other patient safety
risks.

Regarding the efficiency domain, more than one-third of patients
in our study perceived their own workload relating to their health
had changed for the better. In a previous survey study in Canada,
patients reported that web-based portals save time when
scheduling appointments, patients needed to repeat themselves
less during appointments, and portal use meant that patients
could avoid unnecessary clinic visits [43]. Similarly, a review
of randomized trials found a reduction in health care use (or no
change) when patients have access to their electronic health
records [3]. No experimental trials have investigated the impact
of web-based portals on the timeliness of care delivery [3];
however, approximately 40% of the patients in our study
perceived that CIE enabled them to access appointments,
diagnoses, and treatment more quickly.

A growing body of evidence suggests that patients who are
engaged in their care are more likely to adhere to medication
and treatment plans, take up screening opportunities and
prevention practices, participate in the detection of errors and
safety risks, and adopt effective management strategies for
chronic conditions [28,44-47]. The findings of this and
numerous other survey studies have consistently found that
patients feel more in control of their health care and better able
to play a role in decision-making with access to their personal
health records [28,33,34,37,40].

Regarding equity, our findings are consistent with previous
research demonstrating that patients experiencing barriers to
accessing web-based portals (including low digital literacy),
and those with low levels of engagement in technology-enabled
care are less likely to report that portals improve their health
[38,48]. Previous research has also demonstrated that portal
uptake is lower among patients belonging to ethnic minority
groups [38]. However, in line with survey studies of portal users
in the United States [28,29], we found that CIE users
self-identifying to an ethnic minority group were more likely
to report better care quality and greater satisfaction with care.
Gerard et al [29] found that, compared with White patients,
patients of Asian ethnicity in the United States were twice as
likely to report the benefits of portal use; our study echoes this
finding in the United Kingdom. Sharing electronic health records
with patients appears to increase transparency and trust and
strengthens the relationship between patients and their providers
[44]. These benefits may be particularly important for ethnic
minority groups to feel satisfied with their care; however, further
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qualitative research is needed to understand the mechanisms of
portal adoption across different ethnic minority groups.

Of note, we found that patients who use CIE frequently were
more likely to perceive improvements in overall care quality
(and greater satisfaction with care). However, the direction of
this effect is unclear. We suggest that this mechanism is likely
to be circular, with initial portal use leading to perceived
improvements in care quality, resulting in greater satisfaction
with care, prompting increased portal use. In this way, the
perception of quality of care could serve as a mechanism of
sustained portal adoption. This theory is consistent with the
Technology Acceptance Model, which suggests that use
behavior (actual use) is partly predicated by the perceived
benefits of using the technology [49]. In the study by Portz et
al [50], which used the Technology Acceptance Model to
explore portal use among older adults with chronic conditions,
patient-perceived usefulness (communicating with care provider,
saving time and money, addressing concerns without a clinic
visit) was linked to frequent use of specific portal features,
including the message center, pharmacy center, and viewing
laboratory results. Further evaluation of CIE should include
developing and testing a “Theory of Change” to determine how
and why portal use leads to greater satisfaction with care in
some patient groups [51].

Policy Implications and Future Research
This study confirms the importance of addressing “the digital
divide” as a policy priority to ensure equitable access to the
benefits of patient portals for all patients [14,52]. Crosscutting
interventions with system impacts, including user-centric design
of portal platforms that adhere to accessibility, legibility and
readability standards, and a commitment to “safety net”
strategies such as the provision of low-cost, Wi-Fi–enabled
devices or patient outreach programs, could all help to ensure
that traditionally underserved groups can benefit from portal
use [40,53]. More work is required to understand the relative
effectiveness of these interventions, such that equity of access
and adoption can be achieved for all patients. However, beyond
literacy and technology access, our findings suggest that there
are other potential avenues for addressing health disparities by
expanding patient portal use to underrepresented groups. That
ethnic minority groups see greater benefits in accessing their
personal health records is worthy of further careful inquiry.
Further research using qualitative methods would help to
elucidate the mechanisms of patient portal adoption among
ethnic minority communities.

Strengths and Limitations
We mapped survey items to the Institute of Medicine’s 6
domains to provide a broad overview of perceptions of care
quality among CIE users. However, our questionnaire was not
designed to evaluate the domains of care quality as
multidimensional constructs. There is a need to develop
instruments that can measure subjective accounts of care quality
as seen through the patient lens; developing and validating such
a questionnaire could be the focus of future work.

We recruited a diverse sample, with one-third of respondents
residing outside London and 1 in 5 self-identifying to an ethnic
minority group. However, the numbers of patients in subgroups
of ethnic minority were small. As such, we combined categories
of ethnicity for the multivariable regression. Research exploring
issues of equity should disaggregate ethnic categories where
possible so the experiences of different ethnic groups can be
understood [54]. Although we ran cross-tabulations to explore
differences between ethnic groups, the numbers were small and
may not generalize to larger populations.

Our web-based recruitment strategy may have introduced
selection bias because web-based survey studies may favor the
inclusion of patients who are digitally literate and more able to
fully engage with patient portals. Our sample only included
users of a web-based portal, and our findings are based on
patient self-reported and perceived changes in care quality based
on portal use. As such, and due to the nature of the study design,
we cannot make any causal claims about the impact of patient
portals on the quality of care. Building on limited existing
evidence from controlled trials [2,3], further experimental or
quasi-experimental studies should test the relationship between
patient portal use and care quality using validated end points.

Conclusions
A large proportion of CIE users perceived better overall quality
of care and greater satisfaction with care, although many portal
users reported no change. Perceived improvements were
reported across all 6 domains of care quality, with the most
favorable in the domain of patient centeredness. Patients from
ethnic minority backgrounds (particularly Asian or British
Asian) and those with higher digital health literacy perceived
the greatest benefits of CIE use. With national policy directed
toward addressing health disparities, patient portals could be
valuable in improving care quality for patients in
underrepresented groups, providing the needs of digitally
disempowered patients are addressed. Further research should
test the relationship between patient portal use and validated
measures of the domains of care quality.

Acknowledgments
The research was funded by the National Institute for Health Research (NIHR) Imperial Patient Safety Translational Research
Centre and supported by the NIHR Imperial Biomedical Research Centre. The research was enabled by the Imperial Clinical
Analytics Research and Evaluation environment and used the Imperial Clinical Analytics Research and Evaluation team and data
resources. The views expressed are those of the authors and not necessarily those of the National Health Service, the NIHR or
the Department of Health and Social Care.

J Med Internet Res 2022 | vol. 24 | iss. 11 | e39973 | p. 12https://www.jmir.org/2022/11/e39973
(page number not for citation purposes)

Lear et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Authors' Contributions
ALN, LF, MK, and EKM designed the study. ALN and LF administered the survey. RL conducted the analyses. RL drafted the
manuscript. All authors contributed to the revision, editing, and approval of the final version of the manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Cross-tabulation of patients’ sociodemographic characteristics and their perceptions of the impact of Care Information Exchange
on satisfaction with care.
[DOCX File , 42 KB-Multimedia Appendix 1]

Multimedia Appendix 2
The Strengthening the Reporting of Observational Studies in Epidemiology Statement—Checklist of Items That Should Be
Addressed in Reports of Observational Studies.
[DOCX File , 328 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Patients’ perceptions of the impact of Care Information Exchange on (1) overall quality of care and (2) satisfaction with care.
[DOCX File , 20 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Cross-tabulation of patients’ ethnicity and perceived change in overall quality of care with Care Information Exchange use.
[DOCX File , 24 KB-Multimedia Appendix 4]

Multimedia Appendix 5
Sociodemographic characteristics of patients in the missing data sample and in the analysis sample.
[DOCX File , 25 KB-Multimedia Appendix 5]

Multimedia Appendix 6
Missing data analysis for questionnaire items.
[DOCX File , 25 KB-Multimedia Appendix 6]

References

1. Glöggler M, Ammenwerth E. Development and validation of a useful taxonomy of patient portals based on characteristics
of patient engagement. Methods Inf Med 2021 Jun;60(S 01):e44-e55 [FREE Full text] [doi: 10.1055/s-0041-1730284]
[Medline: 34243191]

2. Accelerating patient access to their record. NHS Digital. URL: https://digital.nhs.uk/services/nhs-app/
nhs-app-guidance-for-gp-practices/accelerating-patient-access-to-their-record [accessed 2022-01-13]

3. Neves AL, Freise L, Laranjo L, Carter AW, Darzi A, Mayer E. Impact of providing patients access to electronic health
records on quality and safety of care: a systematic review and meta-analysis. BMJ Qual Saf 2020 Dec;29(12):1019-1032
[FREE Full text] [doi: 10.1136/bmjqs-2019-010581] [Medline: 32532814]

4. Six domains of health care quality. Agency for Healthcare Research and Quality. 2018 Nov. URL: https://www.ahrq.gov/
talkingquality/measures/six-domains.html [accessed 2022-04-05]

5. Institute of Medicine, Committee on Quality of Health Care in America. Crossing the Quality Chasm A New Health System
for the 21st Century. Washington, D.C., United States: National Academies Press; 2001.

6. Turner K, Clary A, Hong Y, Alishahi Tabriz A, Shea CM. Patient portal barriers and group differences: cross-sectional
national survey study. J Med Internet Res 2020 Sep 17;22(9):e18870 [FREE Full text] [doi: 10.2196/18870] [Medline:
32940620]

7. Carini E, Villani L, Pezzullo AM, Gentili A, Barbara A, Ricciardi W, et al. The impact of digital patient portals on health
outcomes, system efficiency, and patient attitudes: updated systematic literature review. J Med Internet Res 2021 Sep
08;23(9):e26189 [FREE Full text] [doi: 10.2196/26189] [Medline: 34494966]

8. Powell KR. Patient-perceived facilitators of and barriers to electronic portal use: a systematic review. Comput Inform Nurs
2017 Nov;35(11):565-573. [doi: 10.1097/CIN.0000000000000377] [Medline: 28723832]

J Med Internet Res 2022 | vol. 24 | iss. 11 | e39973 | p. 13https://www.jmir.org/2022/11/e39973
(page number not for citation purposes)

Lear et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v24i11e39973_app1.docx&filename=dd9a33dc8ccd5e122bbc5ac3c42394e5.docx
https://jmir.org/api/download?alt_name=jmir_v24i11e39973_app1.docx&filename=dd9a33dc8ccd5e122bbc5ac3c42394e5.docx
https://jmir.org/api/download?alt_name=jmir_v24i11e39973_app2.docx&filename=8347af3e2696d2d0e36eadf988e64f56.docx
https://jmir.org/api/download?alt_name=jmir_v24i11e39973_app2.docx&filename=8347af3e2696d2d0e36eadf988e64f56.docx
https://jmir.org/api/download?alt_name=jmir_v24i11e39973_app3.docx&filename=413492fe8bf9ef364936500a44307ad4.docx
https://jmir.org/api/download?alt_name=jmir_v24i11e39973_app3.docx&filename=413492fe8bf9ef364936500a44307ad4.docx
https://jmir.org/api/download?alt_name=jmir_v24i11e39973_app4.docx&filename=4bbf92a0df431fc74e031e2d3a1d9289.docx
https://jmir.org/api/download?alt_name=jmir_v24i11e39973_app4.docx&filename=4bbf92a0df431fc74e031e2d3a1d9289.docx
https://jmir.org/api/download?alt_name=jmir_v24i11e39973_app5.docx&filename=f95a1eff252e49c93700ada20181f935.docx
https://jmir.org/api/download?alt_name=jmir_v24i11e39973_app5.docx&filename=f95a1eff252e49c93700ada20181f935.docx
https://jmir.org/api/download?alt_name=jmir_v24i11e39973_app6.docx&filename=7c11a06e020bb7a2034fb42ae7dfad96.docx
https://jmir.org/api/download?alt_name=jmir_v24i11e39973_app6.docx&filename=7c11a06e020bb7a2034fb42ae7dfad96.docx
http://www.thieme-connect.com/DOI/DOI?10.1055/s-0041-1730284
http://dx.doi.org/10.1055/s-0041-1730284
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34243191&dopt=Abstract
https://digital.nhs.uk/services/nhs-app/nhs-app-guidance-for-gp-practices/accelerating-patient-access-to-their-record
https://digital.nhs.uk/services/nhs-app/nhs-app-guidance-for-gp-practices/accelerating-patient-access-to-their-record
http://qualitysafety.bmj.com/lookup/pmidlookup?view=long&pmid=32532814
http://dx.doi.org/10.1136/bmjqs-2019-010581
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32532814&dopt=Abstract
https://www.ahrq.gov/talkingquality/measures/six-domains.html
https://www.ahrq.gov/talkingquality/measures/six-domains.html
https://www.jmir.org/2020/9/e18870/
http://dx.doi.org/10.2196/18870
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32940620&dopt=Abstract
https://www.jmir.org/2021/9/e26189/
http://dx.doi.org/10.2196/26189
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34494966&dopt=Abstract
http://dx.doi.org/10.1097/CIN.0000000000000377
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28723832&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


9. Goldzweig CL, Orshansky G, Paige NM, Towfigh AA, Haggstrom DA, Miake-Lye I, et al. Electronic patient portals:
evidence on health outcomes, satisfaction, efficiency, and attitudes: a systematic review. Ann Intern Med 2013 Nov
19;159(10):677-687. [doi: 10.7326/0003-4819-159-10-201311190-00006] [Medline: 24247673]

10. Mold F, de Lusignan S, Sheikh A, Majeed A, Wyatt JC, Quinn T, et al. Patients' online access to their electronic health
records and linked online services: a systematic review in primary care. Br J Gen Pract 2015 Mar;65(632):e141-e151 [FREE
Full text] [doi: 10.3399/bjgp15X683941] [Medline: 25733435]

11. de Lusignan S, Mold F, Sheikh A, Majeed A, Wyatt JC, Quinn T, et al. Patients' online access to their electronic health
records and linked online services: a systematic interpretative review. BMJ Open 2014 Sep 08;4(9):e006021 [FREE Full
text] [doi: 10.1136/bmjopen-2014-006021] [Medline: 25200561]

12. Ammenwerth E, Schnell-Inderst P, Hoerbst A. The impact of electronic patient portals on patient care: a systematic review
of controlled trials. J Med Internet Res 2012 Nov 26;14(6):e162 [FREE Full text] [doi: 10.2196/jmir.2238] [Medline:
23183044]

13. Dendere R, Slade C, Burton-Jones A, Sullivan C, Staib A, Janda M. Patient portals facilitating engagement with inpatient
electronic medical records: a systematic review. J Med Internet Res 2019 Apr 11;21(4):e12779 [FREE Full text] [doi:
10.2196/12779] [Medline: 30973347]

14. Maguire D, Honeyman M, Fenney D, Jabbal J. Shaping the future of digital technology in health and social care. The King's
Fund. 2021 Apr 7. URL: https://www.kingsfund.org.uk/publications/future-digital-technology-health-social-care [accessed
2022-05-30]

15. Neves AL, Smalley KR, Freise L, Harrison P, Darzi A, Mayer EK. Determinants of use of the care information exchange
portal: cross-sectional study. J Med Internet Res 2021 Nov 11;23(11):e23481 [FREE Full text] [doi: 10.2196/23481]
[Medline: 34762063]

16. Lear R, Freise L, Kybert M, Darzi A, Neves A, Mayer E. Patients' willingness and ability to identify and respond to errors
in their personal health records: mixed methods analysis of cross-sectional survey data. J Med Internet Res 2022 Jul
08;24(7):e37226 [FREE Full text] [doi: 10.2196/37226] [Medline: 35802397]

17. Institute of Medicine. Health IT and Patient Safety: Building Safer Systems for Better Care. Washington, DC: The National
Academies Press; 2012.

18. Norman CD, Skinner HA. eHEALS: the eHealth literacy scale. J Med Internet Res 2006 Nov 14;8(4):e27 [FREE Full text]
[doi: 10.2196/jmir.8.4.e27] [Medline: 17213046]

19. Richtering SS, Hyun K, Neubeck L, Coorey G, Chalmers J, Usherwood T, et al. eHealth literacy: predictors in a population
with moderate-to-high cardiovascular risk. JMIR Hum Factors 2017 Jan 27;4(1):e4 [FREE Full text] [doi:
10.2196/humanfactors.6217] [Medline: 28130203]

20. Van der Vaart R, Van Deursen AJ, Drossaert CH, Taal E, van Dijk JA, van de Laar MA. Does the eHealth Literacy Scale
(eHEALS) measure what it intends to measure? Validation of a Dutch version of the eHEALS in two adult populations. J
Med Internet Res 2011 Nov 09;13(4):e86 [FREE Full text] [doi: 10.2196/jmir.1840] [Medline: 22071338]

21. Shiferaw KB, Mehari EA. Internet use and eHealth literacy among health-care professionals in a resource limited setting:
a cross-sectional survey. Adv Med Educ Pract 2019 Jul;Volume 10:563-570. [doi: 10.2147/amep.s205414]

22. Milne RA, Puts MT, Papadakos J, Le LW, Milne VC, Hope AJ, et al. Predictors of high eHealth literacy in primary lung
cancer survivors. J Cancer Educ 2015 Dec;30(4):685-692. [doi: 10.1007/s13187-014-0744-5] [Medline: 25355524]

23. Mitsutake S, Shibata A, Ishii K, Okazaki K, Oka K. [Developing Japanese version of the eHealth Literacy Scale (eHEALS)].
Nihon Koshu Eisei Zasshi 2011 May;58(5):361-371. [Medline: 21905612]

24. Hosmer D, Lemeshow S, Sturdivant R. Applied Logistic Regression, Third Edition. New York: John Wiley & Sons; 2013.
25. Zhang Z. Model building strategy for logistic regression: purposeful selection. Ann Transl Med 2016 Mar;4(6):111 [FREE

Full text] [doi: 10.21037/atm.2016.02.15] [Medline: 27127764]
26. Snipes M, Taylor D. Model selection and Akaike information criteria: an example from wine ratings and prices. Wine Econ

Policy 2014 Jun;3(1):3-9. [doi: 10.1016/j.wep.2014.03.001]
27. Vandenbroucke JP, Von Elm E, Altman DG, Gøtzsche PC, Mulrow CD, Pocock SJ, STROBE Initiative. Strengthening the

reporting of observational studies in epidemiology (STROBE): explanation and elaboration. PLoS Med 2007 Oct
16;4(10):e297 [FREE Full text] [doi: 10.1371/journal.pmed.0040297] [Medline: 17941715]

28. Walker J, Leveille S, Bell S, Chimowitz H, Dong Z, Elmore JG, et al. OpenNotes after 7 years: patient experiences with
ongoing access to their clinicians’ outpatient visit notes. J Med Internet Res 2019 May 06;21(5):e13876 [FREE Full text]
[doi: 10.2196/13876] [Medline: 31066717]

29. Gerard M, Chimowitz H, Fossa A, Bourgeois F, Fernandez L, Bell SK. The importance of visit notes on patient portals for
engaging less educated or nonwhite patients: survey study. J Med Internet Res 2018 May 24;20(5):e191 [FREE Full text]
[doi: 10.2196/jmir.9196] [Medline: 29793900]

30. Peck P, Torous J, Shanahan M, Fossa A, Greenberg W. Patient access to electronic psychiatric records: a pilot study. Health
Policy Technol 2017 Sep;6(3):309-315. [doi: 10.1016/j.hlpt.2017.06.003]

31. Kayastha N, Pollak K, LeBlanc T. Open oncology notes: a qualitative study of oncology patients’ experiences reading their
cancer care notes. J Oncol Pract 2018 Apr;14(4):e251-e258. [doi: 10.1200/jop.2017.028605]

J Med Internet Res 2022 | vol. 24 | iss. 11 | e39973 | p. 14https://www.jmir.org/2022/11/e39973
(page number not for citation purposes)

Lear et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.7326/0003-4819-159-10-201311190-00006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24247673&dopt=Abstract
https://bjgp.org/cgi/pmidlookup?view=long&pmid=25733435
https://bjgp.org/cgi/pmidlookup?view=long&pmid=25733435
http://dx.doi.org/10.3399/bjgp15X683941
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25733435&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=25200561
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=25200561
http://dx.doi.org/10.1136/bmjopen-2014-006021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25200561&dopt=Abstract
https://www.jmir.org/2012/6/e162/
http://dx.doi.org/10.2196/jmir.2238
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23183044&dopt=Abstract
https://www.jmir.org/2019/4/e12779/
http://dx.doi.org/10.2196/12779
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30973347&dopt=Abstract
https://www.kingsfund.org.uk/publications/future-digital-technology-health-social-care
https://www.jmir.org/2021/11/e23481/
http://dx.doi.org/10.2196/23481
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34762063&dopt=Abstract
https://www.jmir.org/2022/7/e37226/
http://dx.doi.org/10.2196/37226
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35802397&dopt=Abstract
https://www.jmir.org/2006/4/e27/
http://dx.doi.org/10.2196/jmir.8.4.e27
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17213046&dopt=Abstract
https://humanfactors.jmir.org/2017/1/e4/
http://dx.doi.org/10.2196/humanfactors.6217
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28130203&dopt=Abstract
https://www.jmir.org/2011/4/e86/
http://dx.doi.org/10.2196/jmir.1840
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22071338&dopt=Abstract
http://dx.doi.org/10.2147/amep.s205414
http://dx.doi.org/10.1007/s13187-014-0744-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25355524&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21905612&dopt=Abstract
https://doi.org/10.21037/atm.2016.02.15
https://doi.org/10.21037/atm.2016.02.15
http://dx.doi.org/10.21037/atm.2016.02.15
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27127764&dopt=Abstract
http://dx.doi.org/10.1016/j.wep.2014.03.001
https://dx.plos.org/10.1371/journal.pmed.0040297
http://dx.doi.org/10.1371/journal.pmed.0040297
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17941715&dopt=Abstract
https://www.jmir.org/2019/5/e13876/
http://dx.doi.org/10.2196/13876
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31066717&dopt=Abstract
https://www.jmir.org/2018/5/e191/
http://dx.doi.org/10.2196/jmir.9196
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29793900&dopt=Abstract
http://dx.doi.org/10.1016/j.hlpt.2017.06.003
http://dx.doi.org/10.1200/jop.2017.028605
http://www.w3.org/Style/XSL
http://www.renderx.com/


32. Nazi KM, Turvey CL, Klein DM, Hogan TP, Woods SS. VA OpenNotes: exploring the experiences of early patient adopters
with access to clinical notes. J Am Med Inform Assoc 2015 Mar;22(2):380-389. [doi: 10.1136/amiajnl-2014-003144]
[Medline: 25352570]

33. Oster NV, Jackson SL, Dhanireddy S, Mejilla R, Ralston JD, Leveille S, et al. Patient access to online visit notes: perceptions
of doctors and patients at an urban HIV/AIDS clinic. J Int Assoc Provid AIDS Care 2015;14(4):306-312 [FREE Full text]
[doi: 10.1177/2325957414526783] [Medline: 24729072]

34. Weinert C. Giving doctors' daily progress notes to hospitalized patients and families to improve patient experience. Am J
Med Qual 2017;32(1):58-65. [doi: 10.1177/1062860615610424] [Medline: 26453323]

35. Mishra VK, Hoyt RE, Wolver SE, Yoshihashi A, Banas C. Qualitative and quantitative analysis of patients' perceptions of
the patient portal experience with OpenNotes. Appl Clin Inform 2019 Jan;10(1):10-18 [FREE Full text] [doi:
10.1055/s-0038-1676588] [Medline: 30602196]

36. Chu D, Lessard D, Laymouna MA, Engler K, Schuster T, Ma Y, et al. Understanding the risks and benefits of a patient
portal configured for HIV care: patient and healthcare professional perspectives. J Pers Med 2022 Feb 19;12(2):314 [FREE
Full text] [doi: 10.3390/jpm12020314] [Medline: 35207803]

37. Moll J, Rexhepi H, Cajander Å, Grünloh C, Huvila I, Hägglund M, et al. Patients' experiences of accessing their electronic
health records: national patient survey in Sweden. J Med Internet Res 2018 Nov 01;20(11):e278 [FREE Full text] [doi:
10.2196/jmir.9492] [Medline: 30389647]

38. Reed ME, Huang J, Millman A, Graetz I, Hsu J, Brand R, et al. Portal use among patients with chronic conditions:
patient-reported care experiences. Med Care 2019 Oct;57(10):809-814. [doi: 10.1097/MLR.0000000000001178] [Medline:
31415340]

39. Chimowitz H, Gerard M, Fossa A, Bourgeois F, Bell SK. Empowering informal caregivers with health information:
OpenNotes as a safety strategy. Jt Comm J Qual Patient Saf 2018 Mar;44(3):130-136. [doi: 10.1016/j.jcjq.2017.09.004]
[Medline: 29499809]

40. Blease C, Dong Z, Torous J, Walker J, Hägglund M, DesRoches CM. Association of patients reading clinical notes with
perception of medication adherence among persons with serious mental illness. JAMA Netw Open 2021 Mar 01;4(3):e212823
[FREE Full text] [doi: 10.1001/jamanetworkopen.2021.2823] [Medline: 33760088]

41. DesRoches CM, Bell SK, Dong Z, Elmore J, Fernandez L, Fitzgerald P, et al. Patients managing medications and reading
their visit notes: a survey of opennotes participants. Ann Intern Med 2019 Jul 02;171(1):69-71. [doi: 10.7326/M18-3197]
[Medline: 31132794]

42. Bell SK, Delbanco T, Elmore JG, Fitzgerald PS, Fossa A, Harcourt K, et al. Frequency and types of patient-reported errors
in electronic health record ambulatory care notes. JAMA Netw Open 2020 Jun 01;3(6):e205867 [FREE Full text] [doi:
10.1001/jamanetworkopen.2020.5867] [Medline: 32515797]

43. Graham TA, Ali S, Avdagovska M, Ballermann M. Effects of a web-based patient portal on patient satisfaction and missed
appointment rates: survey study. J Med Internet Res 2020 May 19;22(5):e17955 [FREE Full text] [doi: 10.2196/17955]
[Medline: 32427109]

44. Bell SK, Mejilla R, Anselmo M, Darer JD, Elmore JG, Leveille S, et al. When doctors share visit notes with patients: a
study of patient and doctor perceptions of documentation errors, safety opportunities and the patient-doctor relationship.
BMJ Qual Saf 2017 Apr;26(4):262-270 [FREE Full text] [doi: 10.1136/bmjqs-2015-004697] [Medline: 27193032]

45. Bell SK, Folcarelli PH, Anselmo MK, Crotty BH, Flier LA, Walker J. Connecting patients and clinicians: the anticipated
effects of open notes on patient safety and quality of care. Jt Comm J Qual Patient Saf 2015 Aug;41(8):378-384. [doi:
10.1016/s1553-7250(15)41049-9] [Medline: 26215527]

46. Náfrádi L, Nakamoto K, Schulz PJ. Is patient empowerment the key to promote adherence? A systematic review of the
relationship between self-efficacy, health locus of control and medication adherence. PLoS One 2017;12(10):e0186458
[FREE Full text] [doi: 10.1371/journal.pone.0186458] [Medline: 29040335]

47. Yeom H, Lee J. Impact of autonomy support on the association between personal control, healthy behaviors, and psychological
well-being among patients with hypertension and cardiovascular comorbidities. Int J Environ Res Public Health 2022 Mar
31;19(7):4132 [FREE Full text] [doi: 10.3390/ijerph19074132] [Medline: 35409814]

48. Cross DA, Levin Z, Raj M. Patient portal use, perceptions of electronic health record value, and self-rated primary care
quality among older adults: cross-sectional survey. J Med Internet Res 2021 May 10;23(5):e22549 [FREE Full text] [doi:
10.2196/22549] [Medline: 33970111]

49. Venkatesh V, Davis FD. A theoretical extension of the technology acceptance model: four longitudinal field studies. Manag
Sci 2000 Feb;46(2):186-204. [doi: 10.1287/mnsc.46.2.186.11926]

50. Portz JD, Bayliss EA, Bull S, Boxer RS, Bekelman DB, Gleason K, et al. Using the technology acceptance model to explore
user experience, intent to use, and use behavior of a patient portal among older adults with multiple chronic conditions:
descriptive qualitative study. J Med Internet Res 2019 Apr 08;21(4):e11604 [FREE Full text] [doi: 10.2196/11604] [Medline:
30958272]

51. De Silva MJ, Breuer E, Lee L, Asher L, Chowdhary N, Lund C, et al. Theory of Change: a theory-driven approach to
enhance the Medical Research Council's framework for complex interventions. Trials 2014 Jul 05;15:267 [FREE Full text]
[doi: 10.1186/1745-6215-15-267] [Medline: 24996765]

J Med Internet Res 2022 | vol. 24 | iss. 11 | e39973 | p. 15https://www.jmir.org/2022/11/e39973
(page number not for citation purposes)

Lear et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1136/amiajnl-2014-003144
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25352570&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/2325957414526783?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.1177/2325957414526783
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24729072&dopt=Abstract
http://dx.doi.org/10.1177/1062860615610424
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26453323&dopt=Abstract
https://europepmc.org/abstract/MED/30602196
http://dx.doi.org/10.1055/s-0038-1676588
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30602196&dopt=Abstract
https://www.mdpi.com/resolver?pii=jpm12020314
https://www.mdpi.com/resolver?pii=jpm12020314
http://dx.doi.org/10.3390/jpm12020314
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35207803&dopt=Abstract
https://www.jmir.org/2018/11/e278/
http://dx.doi.org/10.2196/jmir.9492
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30389647&dopt=Abstract
http://dx.doi.org/10.1097/MLR.0000000000001178
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31415340&dopt=Abstract
http://dx.doi.org/10.1016/j.jcjq.2017.09.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29499809&dopt=Abstract
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2021.2823
http://dx.doi.org/10.1001/jamanetworkopen.2021.2823
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33760088&dopt=Abstract
http://dx.doi.org/10.7326/M18-3197
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31132794&dopt=Abstract
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2020.5867
http://dx.doi.org/10.1001/jamanetworkopen.2020.5867
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32515797&dopt=Abstract
https://www.jmir.org/2020/5/e17955/
http://dx.doi.org/10.2196/17955
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32427109&dopt=Abstract
https://europepmc.org/abstract/MED/27193032
http://dx.doi.org/10.1136/bmjqs-2015-004697
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27193032&dopt=Abstract
http://dx.doi.org/10.1016/s1553-7250(15)41049-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26215527&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0186458
http://dx.doi.org/10.1371/journal.pone.0186458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29040335&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph19074132
http://dx.doi.org/10.3390/ijerph19074132
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35409814&dopt=Abstract
https://www.jmir.org/2021/5/e22549/
http://dx.doi.org/10.2196/22549
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33970111&dopt=Abstract
http://dx.doi.org/10.1287/mnsc.46.2.186.11926
https://www.jmir.org/2019/4/e11604/
http://dx.doi.org/10.2196/11604
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30958272&dopt=Abstract
https://trialsjournal.biomedcentral.com/articles/10.1186/1745-6215-15-267
http://dx.doi.org/10.1186/1745-6215-15-267
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24996765&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


52. Why digital inclusion matters to health and social care. NHS Digital. URL: https://digital.nhs.uk/about-nhs-digital/our-work/
digital-inclusion/digital-inclusion-in-health-and-social-care#document-content [accessed 2022-05-30]

53. Grossman LV, Masterson Creber RM, Benda NC, Wright D, Vawdrey DK, Ancker JS. Interventions to increase patient
portal use in vulnerable populations: a systematic review. J Am Med Inform Assoc 2019 Aug 01;26(8-9):855-870 [FREE
Full text] [doi: 10.1093/jamia/ocz023] [Medline: 30958532]

54. Kapadia D, Zhang J, Salway S, Nazroo J, Booth A, Villarroel-Williams N, et al. Ethnic inequalities in healthcare: a rapid
evidence review. NHS Race & Health Observatory. 2002 Feb. URL: https://www.nhsrho.org/wp-content/uploads/2022/02/
RHO-Rapid-Review-Final-Report_v.7.pdf [accessed 2022-05-30]

Abbreviations
CIE: Care Information Exchange
eHEALS: eHealth Literacy Scale
OR: odds ratio

Edited by R Kukafka; submitted 30.05.22; peer-reviewed by J Lee, C Sullivan, B Iott; comments to author 26.06.22; revised version
received 15.08.22; accepted 03.11.22; published 17.11.22

Please cite as:
Lear R, Freise L, Kybert M, Darzi A, Neves AL, Mayer EK
Perceptions of Quality of Care Among Users of a Web-Based Patient Portal: Cross-sectional Survey Analysis
J Med Internet Res 2022;24(11):e39973
URL: https://www.jmir.org/2022/11/e39973
doi: 10.2196/39973
PMID:

©Rachael Lear, Lisa Freise, Matthew Kybert, Ara Darzi, Ana Luisa Neves, Erik K Mayer. Originally published in the Journal
of Medical Internet Research (https://www.jmir.org), 17.11.2022. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet
Research, is properly cited. The complete bibliographic information, a link to the original publication on https://www.jmir.org/,
as well as this copyright and license information must be included.

J Med Internet Res 2022 | vol. 24 | iss. 11 | e39973 | p. 16https://www.jmir.org/2022/11/e39973
(page number not for citation purposes)

Lear et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://digital.nhs.uk/about-nhs-digital/our-work/digital-inclusion/digital-inclusion-in-health-and-social-care#document-content
https://digital.nhs.uk/about-nhs-digital/our-work/digital-inclusion/digital-inclusion-in-health-and-social-care#document-content
https://europepmc.org/abstract/MED/30958532
https://europepmc.org/abstract/MED/30958532
http://dx.doi.org/10.1093/jamia/ocz023
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30958532&dopt=Abstract
https://www.nhsrho.org/wp-content/uploads/2022/02/RHO-Rapid-Review-Final-Report_v.7.pdf
https://www.nhsrho.org/wp-content/uploads/2022/02/RHO-Rapid-Review-Final-Report_v.7.pdf
https://www.jmir.org/2022/11/e39973
http://dx.doi.org/10.2196/39973
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

