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O nline patient portals have the potential to be important 

health communication and care coordination tools 

for patients and providers and to improve access to 

healthcare for patients.1-3 Healthcare systems and clinics use 

patient portals to fulfill key metrics of federal Meaningful Use 

requirements, including direct patient engagement; this occurs 

when patients view, download, and transmit health information 

online and use secure messaging to communicate with provid-

ers.4 In 2010, the use of secure online patient portals by adults 

nationally doubled from 2 years before to 7%,5 while integrated 

and academic healthcare systems reported use by more than 

40% of patients.2,6,7 Patient portals provide secure access to and 

interaction with healthcare-related services and information in 

electronic health records (EHRs).8-10 Patient portal functions may 

include secure messaging with providers, requesting medication 

refills and appointments, and viewing laboratory results and oth-

er portions of the EHR. Use of portals has been linked to improved 

care quality, patient satisfaction, and health outcomes.11-14

Portal enrollment and use are generally lower among racial/

ethnic minority patient populations.7,10,12,15,16 Specifically, black, 

Hispanic, and Asian patients have been found to have lower enroll-

ment and use of patient portals than non-Hispanic white patients, 

even after adjusting for internet access and use.7,9,10,12,15-17 However, 

new technologies, such as smartphones and other mobile devices, 

may help attenuate differences in patient portal use among racial/

ethnic minority patients. Mobile device browsers can be used 

to access patient portal websites, and healthcare organizations 

are implementing mobile applications with similar sets of ser-

vices.18 Blacks and English-speaking Hispanics are more likely to 

own a smartphone and use a wider range of its applications (eg, 

internet, email) than whites.19 Compared with whites, blacks and 

English-speaking Hispanics also are more likely to rely on their 

smartphones for access to the internet.19,20 Although racial/ethnic 

minorities are more likely to own and rely on mobile devices, the 

current extent of access to patient portals with mobile devices 

is unknown.
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ABSTRACT

OBJECTIVES: We examined racial/ethnic variation in the 
devices used by patients to access medical records through 
an online patient portal.

STUDY DESIGN: Retrospective, cross-sectional analysis. 

METHODS: Using data from 318,700 adults enrolled in an 
integrated delivery system between December 2012 and 
November 2013, we examined: 1) online patient portal 
use that directly engages the electronic health record and 
2) portal use over desktops/laptops only, mobile devices 
only, or both device types. The primary covariate was race/
ethnicity (non-Hispanic white, black, Hispanic, and Asian). 
Other covariates included age, sex, primary language, and 
neighborhood-level income and education. Portal use and 
devices used were assessed with multiple and multinomial 
logistic models, respectively.

RESULTS: From December 2012 to November 2013, 56% of 
enrollees used the patient portal. Of these portal users, 62% 
used desktops/laptops only, 6% used mobile devices only, 
and 32% used both desktops/laptops and mobile devices. 
Black, Hispanic, and Asian enrollees had significantly lower 
odds of portal use than whites. Black and Hispanic portal 
users also were significantly more likely to use mobile 
devices only (relative risk ratio, 1.73 and 1.44, respectively) 
and both device types (1.21 and 1.07, respectively) than 
desktops/laptops only compared with whites. 

CONCLUSIONS: Although racial/ethnic minority enrollees 
were less likely to access the online patient portal overall, 
a greater proportion of black and Hispanic users accessed 
the patient portal with mobile devices than did non-Hispanic 
white users. The rapid spread of mobile devices among 
racial/ethnic minorities may help reduce variation in online 
patient portal use. Mobile device use may represent an 
opportunity for healthcare organizations to further engage 
black and Hispanic enrollees in online patient portal use.
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We examined the relationship of race/ethnicity to patient portal 

use and devices used to access the portal among enrollees in an 

integrated healthcare delivery system. We focused on patient portal 

functions associated with the Meaningful Use criteria, specifically 

measuring patient healthcare management tasks that engage the 

healthcare provider and healthcare system. Similar to previous 

findings, we hypothesized that non-Hispanic whites would be 

more likely to use the patient portal than racial/ethnic minority 

enrollees. Given the high rates of smartphone use among racial/

ethnic minorities, we further hypothesized that black and Hispanic 

enrollees would have a higher proportion of patient portal use via 

mobile devices (compared with desktop/laptop computers) than 

non-Hispanic white enrollees.

METHODS
Setting, Data Sources, and Study Participants

This study was conducted in Group Health Cooperative (now Kaiser 

Permanente Washington), a mixed-model healthcare delivery 

system in Washington state. Approximately 400,000 members 

receive their care through Group Health’s integrated delivery 

system, which includes 25 Group Health-owned facilities and 

approximately 1000 Group Health physicians. The online patient 

portal has been available on the patient website (ghc.org during 

the time of the study, currently kp.org) since 2003 and on a mobile 

application (for both iPhone and Android) since 2011. Enrollees are 

informed of the website and portal functions upon enrollment. 

Mobile application use is encouraged via several marketing meth-

ods, including the patient website and screensavers throughout 

clinics. To access the patient portal, patients register online on the 

patient website (through a desktop/laptop or mobile Web browser) 

and verify their identity at a clinic or register in person at any 

clinic.3 Once registered, patients can access a number of features, 

including portal functions. Access is available to all patients in 

the integrated delivery system and is available only in English. 

This cross-sectional study drew from 5 enrollee data sources: 

administrative data for individual demographic information, 

Web server logs to identify devices used to access functions, EHR 

records to identify functions accessed, online 

prescription refill data to identify medication 

refill requests, and 2010 US Census data for 

Census block-level demographic information.

Study enrollees were adults (≥18 years) 

who were enrolled in Group Health’s inte-

grated delivery system for any length of time 

from December 2012 to November 2013 and 

who had a primary care provider in a clinic 

owned and operated by Group Health. Adults 

receiving care in Group Health’s contracted 

network were excluded because some portal functions were not 

available to them.3

The Group Health Research Institute’s Institutional Review 

Board approved this study. 

Measures

Our primary outcomes of interest were 1) portal use among study 

enrollees and 2) devices used to access the patient portal among 

portal users.

We defined portal use as having used any of 8 eligible portal 

functions that directly engaged patients with the EHR on at least 

2 days within the study period. The 8 portal functions align with 

federal Meaningful Use requirements: secure messaging with 

providers, requesting medication refills and appointments, and 

viewing after-visit summaries, medical test results, medical condi-

tions, allergies, and immunizations.3,21 We defined portal use as 2 

uses on 2 days to identify meaningful engagement with the EHR 

(rather than a single log-on) and to allow for multiple devices to 

be used for accessing functions.

Devices used to access the patient portal were identified through 

server logs.22 We parsed HTTP request strings from Web server log 

data to identify specific devices (eg, smartphones, tablets, desk-

tops/laptops) and mode of accessing the data (eg, Web browser, 

mobile application). Log data were matched with EHR records 

within a time window. All 8 portal functions were accessible 

through all devices and modes of access.

We categorized devices used as desktop computer only, mobile 

devices only, and both device types. “Desktop computer only” cap-

tured both desktop and laptop computer use; our methodology 

could not distinguish between these devices and the similar user 

interface (eg, a physical keyboard) of laptop and desktop computers 

warranted their combination. “Mobile devices only” indicated use 

of smartphones and tablets to access the portal through the mobile 

application or Web browser. “Both device types” indicated use of 

desktop/laptop computers and mobile devices.

Independent Variables

Our independent variables were race/ethnicity, age, gender, pri-

mary language, and neighborhood-level education and income. 

TAKEAWAY POINTS

The increasing availability of mobile devices and applications has the potential to extend patient 
engagement through the use of patient portals. This study examined racial/ethnic variation in 
the devices used (desktop/laptop computer, mobile device, or both device types) by patients 
to access medical records through an online patient portal. 

›› Black and Hispanic online patient portal users were significantly more likely to use mobile 
devices exclusively and both device types than desktop/laptop computers exclusively com-
pared with non-Hispanic white portal users. 

›› Mobile device use may represent an opportunity for healthcare organizations to further 
engage black and Hispanic enrollees in online patient portal use.
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We obtained race/ethnicity, gender, age (18-34, 35-49, 50-64, or 

≥65 years), and primary language (English or any other language) 

from administrative data. These variables were collected mostly 

by administrative staff at enrollee registration in the plan. Self-

reported race/ethnicity was our primary independent variable 

and was categorized as Hispanic, non-Hispanic white, non-

Hispanic black, non-Hispanic Asian, and non-Hispanic other. 

“Other” included enrollees who self-identified as Native American, 

Hawaiian/Pacific Islander, or with 2 or more races.

Because enrollee education and income had not been collected 

at registration, we linked enrollees’ home addresses to Census 

block group-level data and determined the percentage of individu-

als in the Census block group who completed high school and the 

group’s median household income.7 

Analysis 

For bivariate analyses, we examined descriptive characteristics by 

race/ethnicity using χ2 tests and examined pairwise comparisons 

for device use and portal use by race/ethnicity (compared with 

white) using 2-sample tests of proportions. We used multiple logis-

tic regression to determine independent associations between 

race/ethnicity and portal use among all study enrollees. We used 

multinomial logistic regression to determine the relationship 

between race/ethnicity and devices used to access the patient portal 

among portal users. We report these findings as relative risk ratios; 

values greater than 1 suggest greater relative risk than the refer-

ence group, whereas values less than 1 suggest lower relative risk. 

Sensitivity analyses including the “missing” race/ethnicity and 

primary language category from regression models were conducted 

to assess the impact of missing information on results. We present 

descriptive information for enrollees missing race/ethnicity and 

primary language, but excluded these categories from the regres-

sion models because results with these categories were similar in 

significance and direction.

All analyses were conducted using Stata version 13.0 (StataCorp 

LLC; College Station, Texas). 

RESULTS
Descriptive Characteristics

Among 318,700 Group Health enrollees, 68% were white; 4%, black; 

8%, Asian; and 5%, Hispanic (Table 1). Enrollees varied signifi-

cantly across demographic characteristics. Twenty-six percent 

of white enrollees were 65 years or older compared with 11% to 

14% of racial/ethnic minority enrollees. Asians and Hispanics 

had significantly higher proportions of enrollees with a primary 

language other than English (17% and 7%, respectively). Blacks had 

the lowest proportion living in high educational attainment areas 

(89%) and the highest proportion in the lowest median household 

income areas (43%). Mean months of enrollment during the study 

period did not vary by race/ethnicity (data not shown). 

Race/ethnicity and primary language were missing for 10% and 

9%, respectively, of study enrollees. Race/ethnicity data also were 

most likely to be missing among younger male enrollees. 

Unadjusted Patient Portal Use and Devices Used to  
Access the Patient Portal

Among the study sample, 74% registered for the patient portal 

and 56% used the portal during the study period (Table 2). Portal 

registration and use was highest among white enrollees (81% and 

64%, respectively) and lowest among black enrollees (64% and 

44%). The majority of portal users accessed the following: medical 

test results (87%), secure messaging (68%), and medication refill 

requests (54%). Compared with whites, racial/ethnic minority 

users were less likely to use secure messaging and submit refill 

requests, but similarly or more likely to view medical conditions, 

immunizations, and allergies. Compared with enrollees whose 

primary language was English, enrollees with another primary 

language were significantly less likely to use the patient portal. 

These portal users were less likely to use secure messaging, request 

appointments and medication refills, and view after-visit sum-

maries (eAppendix [available at ajmc.com]).

The devices used to access the portal varied by race/ethnicity 

(Table 3). Sixty-two percent used desktop computers only, 6% 

used mobile devices only, and 32% used both device types. White 

portal users had the highest proportion using only desktop com-

puters (63%), whereas Black and Hispanic portal users had a higher 

proportion using only mobile devices (10% and 9%, respectively) 

compared with lower mobile-only use among white portal users 

(5%). Using both device types to access the portal was higher among 

all racial/ethnic minority portal users. 

Variations in Portal Use by Race/Ethnicity and  
Primary Language

After adjustment for age, gender, primary language, neighborhood-

level education, and neighborhood-level income, differences in 

portal use remained significant for all racial/ethnic minority 

enrollees compared with white enrollees (Table 4). Black, Asian, 

and Hispanic enrollees had significantly lower odds of portal 

use than white enrollees (odds ratios [ORs]: 0.49, 0.70, and 0.70, 

respectively). Additionally, enrollees whose primary language was 

not English had significantly lower odds of portal use than those 

whose primary language was English (OR, 0.24). 

Variations in Devices Used to Access the Portal

Device used to access the patient portal varied among all portal 

users (Table 5). In the unadjusted model, all racial/ethnic minority 

portal users were significantly more likely to use mobile devices 

and both device types than desktops only compared with white 
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portal users. After adjustment, compared with white portal users, 

black and Hispanic portal users were more likely to use mobile 

devices only than desktops only to access the portal (relative risk 

ratio [RRR], 1.73 and 1.44, respectively; both P <.05) and more likely 

to use both device types (RRR, 1.21 and 1.07; both P <.05). After 

adjustment, Asian portal users were less likely to use both device 

types than desktops only (RRR, 0.93; P <.05) compared with whites. 

Asian portal users also were no longer significantly different from 

white users in their use of mobile devices only. Primary language 

was not significantly associated with device used. 

DISCUSSION
We observed important racial and ethnic variations in use of the 

online patient portal and in the proportion of devices enrollees used 

to access the portal in an integrated healthcare system. Although 

most patient portal users continued to use solely desktop or laptop 

computers to access the portal, 10% of black and 9% of Hispanic 

enrollees used mobile devices exclusively to access their patient 

portals during the study year. Black and Hispanic portal users were 

more likely than white portal users to use mobile devices only or 

both device types to access their portals. Although overall portal 

use was high among all enrollees, racial/ethnic minority enrollees 

remained less likely to use the portal compared with white enrollees. 

Almost two-thirds of white enrollees used the portal, yet approxi-

mately half or less of racial/ethnic minority enrollees used the portal.

Our study is one of the first to examine variations in the devices 

enrollees use to access the patient portal. The higher mobile-only 

portal access among black and Hispanic users may be linked to 

greater smartphone dependency, preferences and attitudes toward 

mobile device use (not explained by income or education), and 

affordability of different devices.19,20,23 In addition to higher own-

ership rates of mobile devices and a wider usage of mobile data 

applications, 12% of blacks and 13% of English-speaking Hispanics 

are smartphone dependent (ie, lacking alternatives to their smart-

phone for internet access) compared with 4% of whites.19,20,24,25 This 

TABLE 1. Descriptive Characteristics of Group Health Integrated Delivery System Enrollees, by Enrollee Race/Ethnicity (N = 318,700)

n (%)

 
Non-Hispanic 

White
Non-Hispanic 

Black
Non-Hispanic 

Asian Hispanic Other Missing Total Pa

n (% of total) 218,046 (68%) 13,172 (4%) 25,265 (8%) 14,484 (5%) 15,978 (5%) 31,755 (10%) 318,700  

Individual level  

Age (years)               <.05

18-34 45,541 (21%) 3599 (27%) 6392 (25%) 4460 (31%) 5996 (38%) 12,626 (40%) 78,614 (25%)  

35-49 45,946 (21%) 3788 (29%) 7657 (30%) 4069 (28%) 4121 (26%) 8360 (26%) 73,941 (23%)  

50-64 70,728 (32%) 4082 (31%) 7670 (30%) 3886 (27%) 4050 (25%) 8481 (27%) 98,897 (31%)  

≥65 55,831 (26%) 1703 (13%) 3546 (14%) 2069 (14%) 1811 (11%) 2288 (7%) 67,248 (21%)  

Gender               <.05

Female 123,244 (57%) 7177 (54%) 15,506 (61%) 9282 (64%) 9042 (57%) 12,176 (38%) 176,427 (55%)  

Male 94,802 (43%) 5995 (46%) 9759 (39%) 5202 (36%) 6936 (43%) 19,579 (62%) 142,273 (45%)  

Primary language             <.05

English 214,507 (98%) 12,735 (97%) 20,821 (82%) 13,276 (92%) 15,413 (96%) 4558 (14%) 281,310 (88%)  

Non-English 1103 (1%) 267 (2%) 4189 (17%) 1047 (7%) 343 (2%) 195 (1%) 7144 (2%)  

Missing 2436 (1%) 170 (1%) 255 (1%) 161 (1%) 222 (1%) 27,002 (85%) 30,246 (9%)  

Census block level  

Educational attainment areab <.05

Low 4866 (2%) 1423 (11%) 1940 (8%) 732 (5%) 803 (5%) 1467 (5%) 11,231 (4%)  

High 213,136 (98%) 11,746 (89%) 23,322 (92%) 13,751 (95%) 15,173 (95%) 30,271 (95%) 307,399 (96%)  

Median household income area <.05

<$55,000 62,059 (28%) 5711 (43%) 7406 (29%) 4792 (33%) 5608 (35%) 10,251 (32%) 95,827 (30%)  

$55,000-
$79,999

77,925 (36%) 4747 (36%) 8297 (33%) 5358 (37%) 5800 (36%) 11,203 (35%) 113,330 (36%)  

≥$80,000 78,007 (36%) 2711 (21%) 9558 (38%) 4332 (30%) 4567 (29%) 10,283 (32%) 109,458 (34%)  

aP values are from χ2 tests comparing race/ethnicity and enrollee characteristics. 
bLow educational attainment area was defined as a Census block group with at least 25% of adults having less than a high school education.
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TABLE 2. Unadjusted Patient Portal Use and Functions Used, by Enrollee Race/Ethnicity 
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Total                    

n 318,700 234,952 178,520 155,466 121,314 95,679 74,107 52,689 51,820 43,301 21,532

% of sample   74 56 49 38 30 23 17 16 14 7

% of portal users     87 68 54 42 30 29 24 12

Race/ethnicity                    

Non-Hispanic 
white

                   

n 218,046 175,555 139,343 122,057 96,901 77,831 58,286 41,239 39,742 32,576 15,858

% of sample   81 64 56 44 36 27 19 18 15 7

% of portal 
users

    88 70 56 42 30 29 23 11

Non-Hispanic 
black

                   

n 13,172 8450 5781 5139 3585 2557 2446 1788 2034 1575 983

% of sample   64* 44* 39* 27* 19* 19* 14* 15* 12* 7

% of portal 
users

    89* 62* 44* 42 31 35* 27* 17*

Non-Hispanic 
Asian

                   

n 25,265 17,948 12,668 10,828 7616 5101 4920 3516 3561 3747 1755

% of sample   71* 50* 43* 30* 20* 19* 14* 14* 15 7

% of portal 
users

    85* 60* 40* 39* 28* 28 30* 14*

Hispanic                    

n 14,484 10,437 7623 6687 4991 3677 3236 2437 2405 1959 1039

% of sample   72* 53* 46* 34* 25* 22* 17* 17* 14 7

% of portal 
users

    88 65* 48* 42 32* 32* 26* 14*

Other                    

n 15,978 11,198 8121 6933 5244 4034 3455 2528 2700 2291 1293

% of sample   70* 51* 43* 33* 25* 22* 16* 17 14 8

% of portal 
users

    85* 65* 50* 43 31 33* 28* 16*

Missing                    

n 31,755 11,364 4984 3822 2977 2479 1764 1181 1378 1153 604

% of sample   36* 16* 12* 9* 8* 6* 4* 4* 4* 2*

% of portal 
users

    77* 60* 50* 35* 24* 28 23 12

*P <.05. P values are from 2-sample tests of proportions comparing the proportion of portal use with that of non-Hispanic white enrollees.
aPortal use was defined as using the patient portal 2 or more times during the study period (December 2012-November 2013).
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suggests that a proportion of our mobile-only population may not 

otherwise have the ability to access their patient portal. Longitudinal 

studies are needed to assess whether the use of mobile devices 

and applications to access patient portals are similar across racial/ 

ethnic minorities or if higher uptake of mobile devices among 

racial/ethnic minorities may attenuate racial/ethnic differences 

in portal use over time. Surprisingly, Asian portal users had a similar 

likelihood of exclusive mobile device use but a lower likelihood of 

using both device types compared with white users. This finding 

merits further research, as smartphone own-

ership and home internet use are highest 

among Asians.24,25 With 62% of smartphone 

owners using their phones to access health 

information,19 this cross-sectional analysis 

suggests that the mobile-only user popula-

tion represents an opportunity for healthcare 

organizations to engage black and Hispanic 

patients in portal use. However, it is important 

to recognize that individuals and households 

who rely on mobile devices as their only com-

puter are often younger, lower-income, racial/

ethnic minority populations who are more vul-

nerable to financial and technical constraints 

(eg, cost of maintaining a cell phone plan, data 

allowances).19,25 Further research is needed 

to better understand the barriers that these 

and other vulnerable populations (eg, elderly 

patients or those with lower educational 

attainment) face in accessing patient portals.17 

As previously observed,15,26 patient portal 

use was lower among racial/ethnic minority 

patients. Although black and Asian enrollees 

in our healthcare system were previously 

found to have lower odds of portal use,15 the 

similarity in observed difference in portal 

use in Asians and Hispanics compared with 

whites (both ORs, 0.70) was unexpected. 

Nationally, Asians have the highest internet 

accessibility and use of all races/ethnicities,25 

and previous studies have observed either no 

significant difference or more portal use in 

Asians compared with whites.7,15,26 Our find-

ing may be driven by factors not captured in 

our data, and further investigation should 

explore how portal use may vary across Asian 

subgroups or factors such as patient portal 

awareness among Asian enrollees. Lower 

portal use among racial/ethnic minorities in 

our sample appeared to be due to lower use 

of active functions (eg, secure messaging and 

medical refills), rather than passive functions (eg, viewing medical 

tests).26 Addressing the use of more complex functions may help 

increase overall use among racial/ethnic minority patients. Similar 

to findings of previous studies,12,26 portal use was lower among 

enrollees whose primary language was not English. However, 

primary language was not associated with device used. This sug-

gests that language is an important barrier to portal use, but not 

to how patients access the portal. Differences in portal use may 

arise from difficulties in navigating an English-language patient 

TABLE 3. Unadjusted Patient Portal Use and Devices Used to Access Portal, by 
Race/Ethnicity

 

Sample 
Size 

Portal 
Usea

Device Used

 
Desktop 

only 
Mobile 

device onlyb

Both 
types

Total          

n 318,700 178,520 110,077 10,879 57,564

% of sample   56 35 3 18

% of portal users     62 6 32

Race/ethnicity          

Non-Hispanic white          

n 218,046 139,343 87,614 7645 44,084

% of sample   64 40 4 20

% of portal users     63 5 32

Non-Hispanic black          

n 13,172 5781 3050 580 2151

% of sample   44* 23* 4 16*

% of portal users     53* 10* 37*

Non-Hispanic Asian          

n 25,265 12,668 7510 895 4263

% of sample   50* 30* 4 17*

% of portal users     59* 7 34*

Hispanic          

n 14,484 7623 4193 692 2738

% of sample   53* 29* 5 19

% of portal users     55* 9* 36*

Other          

n 15,978 8121 4349 743 3029

% of sample   51* 27* 5 19

% of portal users     54* 9* 37*

Missing          

n 31,755 4984 3361 324 1299

% of sample   16* 11* 1* 4*

% of portal users     67* 7 26*

*P <.05. P values are from 2-sample test of proportions comparing the proportion of portal use with 
that of non-Hispanic white enrollees. 
aPortal use was defined as using the patient portal 2 or more times during the study period (December 
2012-November 2013). 
bMobile device included use of the portal via the mobile application and the mobile browser.
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portal, which contains the dual barriers of language literacy and 

health literacy. Additional reasons, such as computer literacy and 

communication preferences, should also be explored. Lower portal 

use among racial/ethnic minority populations underscores exist-

ing concerns about the digital divide and its potential to amplify 

healthcare-related disparities among vulnerable racial/ethnic 

minority enrollees.27 Differences in portal use by race/ethnicity 

and primary language suggest that targeted promotion and devel-

opment of the patient portal may be needed.17,28 

Limitations

There are several important limitations to note. First, we were 

unable to determine many enrollee characteristics, such as literacy 

(including reading/writing, computer, and health), internet acces-

sibility, mobile device use preferences (eg, accessing the internet and 

potentially sensitive information), and individual socioeconomic 

factors. Although we were unable to control for internet accessibility, 

particularly mobile device ownership, previous studies measuring 

any internet use found racial/ethnic disparities to persist in portal 

use.15,16 Third, we observed higher levels of missing information for 

language and race/ethnicity; however, these data were self-reported 

in Group Health datasets according to organizational standards. 

Prior studies have also reported high rates of missing information 

among these variables.7,16 Notably, Meaningful Use Stage 1 requires 

healthcare organizations to have these fields populated for more 

than 50% of patients; better population of both fields will help future 

measurement of possible enrollee disparities.29 Fourth, we measured 

portal use as using eligible portal functions on at least 2 days. This 

may have biased the portal user sample toward patients with chronic 

medical conditions and away from younger, healthier patients who 

seldom use healthcare services. However, we believe this measure 

better captures meaningful engagement in care compared with other 

metrics of website use and allows all categories of devices used (ie, 

both device types) to be endorsed equally. Fifth, most Web server 

log entries did not have identifiers to link enrollees to devices, and 

we matched patient portal records to identifiable log entries using 

the function’s timestamp; we validated this approach through use 

and data capture in the EHR and portal test environment.22 Although 

this approach may have resulted in some underestimation of overall 

portal use, we do not believe this method caused any systematic bias 

by race/ethnicity. Finally, Group Health is an integrated delivery 

system and its racial/ethnic composition differs from that of the 

general population; these findings may not be generalizable to other 

healthcare systems. However, this study more accurately captures 

devices used to access the portal by collecting electronic data, rather 

than relying on self-reported use data; this removes the information 

bias that is a common concern in patient behavior studies.

CONCLUSIONS
Mobile devices are playing a large role in healthcare, from providing 

on-demand health information to helping patients and providers 

monitor and manage chronic conditions. However, researchers 

and healthcare organizations need to ensure that our increasing 

reliance on mobile technology does not exacerbate disparities in 

care and access among vulnerable populations.27 In addition to 

reconfirming racial/ethnic differences in online patient portal 

use, we found black and Hispanic portal users to be more likely 

to use mobile devices to access the patient portal. Mobile devices 

present an opportunity for healthcare organizations to increase 

their patient engagement among black and Hispanic enrollees. The 

accessibility and functionality of patient portals through mobile 

applications and mobile browsers may help reduce differences in 

patient portal use.  n
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TABLE 4. Multiple Logistic Models of Relationship Between 
Race/Ethnicity and Patient Portal Use Among Study Enrolleesa

 
 

Portal Use vs No Useb

(N = 283,635)
OR (95% CI)

Race/ethnicity

Non-Hispanic white ref

Non-Hispanic black 0.49* (0.47-0.51)

Non-Hispanic Asian 0.70* (0.68-0.72)

Hispanic 0.70* (0.68-0.73)

Other 0.66* (0.64-0.68)

Primary language

English ref

Non-English 0.24* (0.23-0.26)

Age (years)

18-34 ref

35-49 1.50* (1.47-1.54)

50-64 2.03* (1.99-2.07)

≥65 1.52* (1.49-1.56)

Gender

Male ref

Female 1.57* (1.55-1.59)

OR indicates odds ratio; ref, reference group.
*P <.05.
aAnalyses adjusted for neighborhood-level education and income.
bPortal use was defined as using the patient portal 2 or more times during 
the study period (December 2012-November 2013).
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TABLE 5. Multinomial Logistic Model Examining the Relationship Between Race/
Ethnicity and Device Used Among Patient Portal Users 

 
Unadjusted Model 

(N = 173,536)
Fully Adjusted Model 

(N = 172,422)a 

  Mobile-
onlyb vs 

desktop-only
RRR (95% CI)

Both device 
types vs 

desktop-only
RRR (95% CI)

Mobile-
onlyb vs 

desktop-only
RRR (95% CI)

Both device 
types vs 

desktop-only
RRR (95% CI) 

Race/ethnicity

Non-Hispanic 
white

ref ref ref ref

Non-Hispanic 
black

2.18* 
(1.99-2.39)

1.40* 
(1.32-1.48)

1.73* 
(1.57-1.90)

1.21* 
(1.15-1.29)

Non-Hispanic 
Asian

1.37* 
(1.27-1.47)

1.13* 
(1.08-1.17)

1.02 
(0.95-1.10)

0.93* 
(0.89-0.97)

Hispanic
1.89* 

(1.74-2.06)
1.30* 

(1.24-1.36)
1.44* 

(1.32-1.56)
1.07* 

(1.02-1.13)

Other
1.96* 

(1.81-2.12)
1.38* 

(1.32-1.45)
1.34* 

(1.23-1.46)
1.10* 

(1.05-1.16)

Primary language

English     ref ref

Non-English    
1.21 

(1.00-1.46)
0.91 

(0.82-1.02)

Age (years)

18-34     ref ref

35-49    
0.54* 

(0.51-0.57)
0.74* 

(0.72-0.77)

50-64    
0.20* 

(0.19-0.21)
0.40* 

(0.39-0.41)

≥65    
0.11* 

(0.10-0.12)
0.25* 

(0.24-0.26)

Gender

Male     ref ref

Female    
1.06* 

(1.02-1.11)
1.32* 

(1.29-1.35)

Ref indicates reference group; RRR, relative risk ratio.
*P <.05.
aModel also adjusted for neighborhood-level education and neighborhood-level income.
bIncluded those who used mobile application and mobile internet browser.



eAppendix. Unadjusted Patient Portal Functions Used by Primary Language 

      Patient portal functions 

  
Sample 

size 
Portal 
usea 

Medical 
test 

results 

Secure 
messaging 

with 
providers 

Medication 
refill 

requests 
After-visit 
summaries 

Appointment 
requests 

Medical 
conditions Immunizations Allergies 

Total                      
N 318,700 178,520 155,466 121,314 95,679 74,107 52,689 51,820 43,301 21,532 
% of sample   56 49 38 30 23 17 16 14 7 
% of portal 
users     87 68 54 42 30 29 24 12 
Primary language                    
English                     
N 281,310 172,964 151,111 118,265 93,234 72,192 51,453 50,399 42,062 20,921 
% of sample   61 54 42 33 26 18 18 15 7 
% of portal 
users     87 68 54 42 30 29 24 12 
Non-English                     
N 7144 1863 1651 949 616 662 475 494 458 227 
% of sample   26* 23* 13* 9* 9* 7* 7* 6* 3* 
% of portal 
users     89 51* 33* 36* 25* 27 25 12 
Missing                     
N 30,246 3693 2704 2100 1829 1253 761 927 781 384 
% of sample   12* 9* 7* 6* 4* 3* 3* 3* 1* 
% of portal 
users     73* 57* 50* 34* 21* 25* 21* 10 

*P <0.05. P-values are from 2-sample test of proportions comparing the proportion of portal use with that of English-primary-

language enrollees. 
aPortal use was defined as using the patient portal ≥2 times during the study period (December 2012-November 2013). 
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