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ABSTRACT 

Objectives: To assess electronic health record patient portal use among Spanish-speaking patients with asthma compared 

to English-speaking patients and identify barriers to use. 

Methods: Using data collected for a PCORI-funded randomized controlled trial to increase patient portal use in low-

income adults with uncontrolled asthma, we estimated the association between portal use, measured using surveys and 

actual user login data, and primary language. Open-ended survey responses were grouped into common themes. 

Results: Among 301 adults with asthma: age 18-87, 90% female, 17% Spanish speakers; 44% had no portal use during 

the study. Spanish speakers were less likely to have ever heard of the patient portal than English speakers (p=.001) and 

reported more difficulty navigating the portal (p≤.001). Spanish speakers with low health literacy had less portal use 

(31%) than their English-speaking counterparts (51%) (p=.02). Compared to high-literacy English speakers, the odds of 

using the portal for low-literacy Spanish speakers were 0.34 (95% CI 0.14, 0.84) (p=.02). Three-quarters of Spanish 

speakers cited barriers to portal use compared to one-quarter of English speakers, and many suggested creating a Spanish 

version to improve user-friendliness. 

Conclusions: English-only patient portals may not meet the needs of Spanish-speaking patients with uncontrolled 

asthma. Health systems serving Spanish-speaking communities should implement patient portals in Spanish. 

Keywords Patient Portals; Electronic Health Records; eHealth; Healthcare Disparities; Hispanic 

Americans 
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The use of information and communication technologies such as the Internet for health and 

healthcare purposes (eHealth) (1), is increasing and will continue to expand among both public and 

private institutions (2).
 
In particular, health care institutions in the United States have made 

significant investments in developing the electronic health record (EHR). The patient portal is an 

aspect of the EHR that offers patients the ability to access their health information and communicate 

electronically with their healthcare team (3, 4). EHR portals provide patients such functionalities as 

requesting prescription refills, viewing laboratory results, scheduling appointments with providers, 

and securely emailing their care team. The American Recovery and Reinvestment Act of 2009 

amended the Social Security Act and through the use of incentive payments to health care providers 

sought to promote use of information technology in healthcare (5). That Act, and especially its 

Meaningful Use provisions, now known as "promoting interoperability", represent a federal incentive 

program to expand access to portal web sites. Among the Act's many goals has been to reduce health 

disparities (6, 7). 

 As the nation has become increasingly diverse, Spanish speakers in particular have 

experienced substantial growth as a population. According to the US Census Bureau, over 13% of 

the U.S. population speak Spanish at home and more than 5% speak English “less than very well” 

(8). Studies have shown how language barriers can lead to poorer quality of care such as less 

understanding of physician’s explanation and less follow-up (9). This is of particular relevance for 

asthma care and management, as some Spanish-speaking groups in the U.S. (i.e. Puerto Ricans and 

Dominicans) face disproportionately high rates of asthma prevalence, morbidity, and mortality (10, 

11). Patient portal use and accessibility could exacerbate these disparities even further. Preliminary 

data suggest that Spanish speakers may have lower access to patient portals: according to a 

nationally representative survey of access and use of health information technology (IT), of the 

respondents who took the survey in English, 40% were offered online access to their medical record 

by a health insurer or health care provider, compared to just 11% of individuals who took the survey 

in Spanish (12). 

While health systems are beginning to implement patient portals in Spanish and other 

languages, this feature is not routine, and there is no published information available about how 

health systems have chosen to implement such language features (3, 6, 13). Further, portals that do 

exist in other languages may lack the full functionality and comprehensiveness of English language 

sites (14). Research is needed to identify use, access, and preferences of Spanish speakers in order to 

create user-friendly eHealth tools for this population. This study seeks to address this need by asking 

the following research questions: 1) How does patient portal and other eHealth use differ among 

Spanish-speaking patients with asthma compared to English-speaking patients overall and by literacy 

level? and 2) What are the barriers to patient portal and other eHealth use among Spanish-speaking 

patients with asthma compared to English-speaking patients? 

METHODS: 

Parent Study 

This analysis utilized data from the Patient-Centered Outcomes Research Institute (PCORI)-

funded study “Using IT to Improve Access, Communication, and Asthma in African American and 

Hispanic/Latino Adults” (15). This randomized-controlled trial recruited 301 African American and 

Hispanic/Latino adults with uncontrolled asthma from low-income urban neighborhoods who, by 

self-report, had used the patient portal no more than 3 times previously. Community Health Workers 

(CHWs) provided portal training to all participants at baseline (15). Additionally, the intervention 

group was randomized to receive home visits where CHWs reinforced portal use and provided care 

coordination, with a focus on communication and access. The intervention took place over the first 
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6 months of the study and participants in the intervention group received up to 4 home visits within 

this time frame.  

Data collection was intended to occur 5 times during a 1-year follow-up. The primary 

outcome was asthma control. Other outcomes were asthma quality of life, emergency department 

(ED) visits, and hospitalizations. The study was approved by the Institutional Review Board. The 

present analysis uses data collected from all participants at baseline regarding their experience with 

the patient portal, their numeracy and functional literacy levels, and their portal use throughout the 

course of the study in order to quantify the association between primary language (English or 

Spanish) and portal use while adjusting for potential confounders. 

Eligibility 

Inclusion criteria for this study were age of at least 18 years, speaking English or Spanish, 

living in a Philadelphia neighborhood in which at least 20% of households have incomes below the 

federal poverty level, having a doctor’s diagnosis of asthma, being prescribed an inhaled 

corticosteroid-containing medication, requiring prednisone or having an ED visit or hospitalization 

for asthma in the past year, not having used the patient portal more than 3 times prior to screening, 

and being a patient in a participating clinic. Exclusion criterion was having severe psychiatric or 

cognitive problems that would make it impossible to understand and carry out the protocol.  

Recruitment Sites 

Participants were recruited from 2 family medicine, 2 general internal medicine, 2 

pulmonary, and 1 allergy-immunology outpatient practices located in West Philadelphia. Patients 

were also recruited from a primary care practice in North Philadelphia, serving a predominantly 

Spanish-speaking population. These health systems did not have a Spanish version of their patient 

portal available. 

Screening, Enrollment and Baseline Data Collection 

Patients at participating sites who had an electronic health record diagnosis of asthma and a 

prescription for an inhaled corticosteroid were contacted for screening via telephone or in person at 

the clinic. Interested potential participants were screened at their clinic or in their home. Eligible 

potential participants were consented using an IRB-approved consent form in English or Spanish 

according to preference. CHWs performed baseline data collection in person with participants. 

CHWs entered responses directly into the secure, encrypted, web-based database REDCap (Research 

Electronic Data Capture) (16). 

Measures 

Surveys 

 Baseline data collected included demographic; socioeconomic; health-related 

variables; and health literacy measures, including the validated tools S-TOFHLA (Short Test of 

Functional Health Literacy in Adults), ANQ (Asthma Numeracy Questionnaire), CES-D (Center for 

Epidemiologic Studies Depression Scale) and eHEALS (eHealth Literacy Scale). S-TOFHLA is a 

test of reading comprehension that can be administered in English and Spanish (17). S-TOFHLA 

uses a Cloze method where subjects read passages in which words are deleted and the correct 

missing word is selected from 4 choices. There are 2 passages with a total of 36 Cloze items: 

preparation for an upper gastrointestinal series (4
th

 grade level) and the patient rights and 
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responsibilities section of a Medicaid application (10
th

 grade level) (17). The score is the number 

correct from 0 to 26; a score of greater than 23 represents adequate reading comprehension. 

Participants had 7 min to complete the assessment. The Numeracy section of S-TOFHLA was not 

administered because we instead used an asthma-specific numeracy measure (the ANQ). The ANQ is 

an asthma-specific numeracy scale comprised of 4 questions assessing basic numeracy skills (e.g. 

arithmetic, percentages) with scores ranging from 0–4, where a score of 4 indicates high numeracy 

skills (18). CES-D has 20 items with a 4-point Likert scale; scores range from 0–60 with scores of 16 

or greater suggestive of depressive symptoms or general distress (19, 20). eHEALS has 8 items 

graded on a 5-point Likert scale with scores ranging from 8 to 40, with higher scores indicating 

higher electronic literacy (21).  

Various investigator-developed closed- and open-ended measures related to portal and 

eHealth use selected from surveys created for the parent study were used to compare knowledge, 

perceptions, and behaviors among Spanish speakers compared to English speakers (15). All of these 

data were collected at baseline. All surveys were translated into Spanish by a native speaker, 

translated back by a second bilingual speaker, and the English language versions were compared. 

The survey was administered by a native Spanish speaker when applicable.  

User Login Data 

Patient portal use data was measured over time in order to compare use among English and 

Spanish speakers. Portal use data included all actions performed by participants in their patient portal 

account from the time of their enrollment to completion of the study (1 year or longer) and were 

obtained with patient consent and IRB approval (15). Data were linked with each participant and de-

identified. Portal use was categorized as episodes of use over time, and for the purposes of this 

analysis was collapsed into the categories of “no use” and “some use.” Portal use data were collected 

throughout the course of the study.  

Analysis 

The Wilcoxon rank-sum test and Pearson’s chi-squared test were used to examine the 

association of baseline patient characteristics with primary language and portal use over time. 

Unadjusted associations between primary language, literacy, and portal use were based on the chi-

squared test. We then combined the primary language and functional health literacy (literacy) 

variables (measured using S-TOFHLA) and grouped them into 4 categories: English-speaking and 

adequate literacy, English-speaking and inadequate/marginal (low) literacy, Spanish-speaking and 

adequate literacy, and Spanish-speaking and low literacy. We performed a chi-squared test to 

examine the unadjusted association of primary language by literacy level and portal use. We 

estimated standardized associations after adjusting for participant characteristics using logistic 

regression, controlling only for age and gender, as we hypothesized that the other covariates included 

in the initial model were correlated with being a Spanish speaker in this study. Analyses were 

performed using Stata v 15.1 (StataCorp LLC, College Station, TX).  

We grouped together similar open-ended survey responses to count the frequency of response 

type by primary language. We characterized responses to the prompt “Ask the patient if there are any 

suggestions to making [the patient portal] more user-friendly” as identifying portal use as easy, 

identifying barriers to use, or neutral responses and counted the frequency of each response type by 

primary language. Of those who identified barriers to use in their response, we categorized the 

barriers described into groups and counted the number of responses that fell into each category. 

Some responses were categorized under more than 1 group. Responses labeled by data collectors as 

“N/A” were removed from the analysis.  
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RESULTS 

Participant Characteristics 

Of approximately 5,000 potentially eligible patients, 814 were further assessed for eligibility. 

Three hundred one patients met eligibility criteria, consented to participate, and were randomized. 

Three participants withdrew consent, 4 were withdrawn after threatening research staff safety, 5 died 

over the course of the study, and 16 were lost to follow-up. A more detailed participant flow diagram 

(CONSORT) can be found in Apter et al. (22). Table 1 displays sociodemographic variables chosen 

from those of the primary PCORI-funded randomized controlled trial, Additional sociodemographic 

characteristics are included in Table S1. Participants 18 to 87 years were mostly female (90%). Of 

the 301 participants, 52 (17%) identified Spanish as their primary language. In this population, 

Spanish speakers exhibited lower levels of education, functional health literacy, and income. They 

also had higher levels of some comorbidities, including diabetes and depressive symptoms. 

Baseline Survey Results 

Table 2 shows responses to select patient portal and eHealth use questions by primary 

language. Additional responses related to communication with providers by primary language can be 

found in the supplement in Table S2. The following variables were associated with primary 

language: eHealth literacy, difficulty navigating the portal, comfort using a computer to access the 

Internet, and having heard of the patient portal. Spanish speakers had lower eHealth Literacy scores, 

reported higher difficulty of navigating the portal, reported feeling less comfortable using a computer 

to access the Internet, and had heard of the patient portal less frequently than English speakers.  

Association between Primary Language and Portal Use 

The unadjusted chi-squared table of association between primary language by literacy level 

and portal use is shown in Table 3. Forty-two percent (n = 102) of English speakers had no portal use 

throughout the course of the study, compared to 56% (n = 29) of Spanish speakers (Pearson chi-

squared = 3.84, p=.05). Forty-nine percent (n = 32) of low-literacy English speakers did not use the 

portal during the study compared to 69% (n = 18) of low-literacy Spanish speakers (Pearson chi-

squared= 10.4, p=.02). The association between primary language by literacy level and portal use 

controlling for age and gender was measured using logistic regression and is displayed in Table 4. In 

this model, the odds of low-literacy English speakers and low-literacy Spanish speakers using the 

portal during the study were 32% lower and 66% lower respectively than the odds of English 

speakers with adequate literacy using the portal (English speakers OR = 0.68, CI [0.38, 1.21], p=.19, 

Spanish speakers OR = 0.34, CI [0.14, 0.84], p=.20). These odds ratios correspond to standardized 

predicted percentages of 62% (adequate-literacy English speakers), 52% (low-literacy English 

speakers), 56% (adequate-literacy Spanish speakers), and 35% (low-literacy Spanish speakers), 

respectively.  

Table S3 in the supplement shows the results of the logistic regression model of primary 

language by literacy level and portal use controlling for additional covariates that were considered to 

be potential confounders between primary language and portal use at the p<.1 level: these included 

age, gender, having diabetes, having witnessed violence in one’s neighborhood in the last 6 months, 

social support measured using the Medical Outcomes Study social support survey (23), and 

responses to the prompt “I feel confident the patient portal will help me communicate better with my 

doctor.” Ultimately, we believe that this model may have over-controlled for variables that are 

correlated with being a Spanish speaker in this population. 
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Open-Ended Survey Responses 

 Participants were asked (1) “Are there any suggestions to making [the patient portal] 

more user-friendly?” and (2) were separately prompted to complete the following sentence: “I would 

use the Internet more if…” Table 5 summarizes responses among English and Spanish speakers. 

Suggestions for making the patient portal more user-friendly were grouped into three categories: 

positive responses (the portal is easy to use), neutral responses (did not have any suggestions or gave 

neutral suggestions, e.g. asking for more features) and negative responses (barriers to portal use). Of 

those who responded to the first prompt (51% response rate among English speakers, 81% response 

rate among Spanish speakers), 25% of English-speaking respondents reported barriers to portal use, 

compared to 76% of Spanish-speaking respondents. Barriers commonly identified in both groups 

were needing more practice or help with using the portal, not having access or desire to use the 

portal, or preferring to call their provider. The most commonly mentioned barrier to portal use 

among Spanish-speaking respondents was not having access to a Spanish version of the portal 

(38%). Of those who responded to the second prompt (73% of English speakers, 83% of Spanish 

speakers), the most common responses to the prompt in both groups were “if I knew more or learned 

how” (25% of English speakers, 26% of Spanish speakers), and “if I had access” (25% of English 

speakers, 23% of Spanish speakers).  

DISCUSSION AND CONCLUSION 

Discussion 

In this sample of low-income patients with asthma living in Philadelphia, Spanish speakers 

with low literacy had a lower probability of using the patient portal (measured using actual portal use 

data over one year) than both English speakers and Spanish speakers with adequate literacy. Spanish 

speakers also experienced more barriers to portal use than their English-speaking counterparts, 

including more difficulty navigating the portal, feeling less comfortable using a computer to access 

the Internet, and having heard of the patient portal less often. When asked for suggestions for making 

the patient portal more user-friendly, Spanish speakers most commonly suggested a Spanish version 

of the portal. Both groups identified barriers that reflect the financial stresses in this population and 

that could represent limited computer literacy, such as saying they do not like computers or that they 

need help navigating the portal. Both groups also commonly showed interest in learning to use the 

patient portal if shown how.  

While patient portals and other health technologies can improve patient health behaviors and 

health outcomes (24, 25), our research adds to the growing literature showing that portals also have 

the potential to exacerbate existing health inequities. Numerous studies have found that certain 

patient subgroups are less likely to use portals including racial/ethnic minorities (14, 26, 27), those of 

lower socioeconomic status (28, 29) and older adults (14). These populations already experience 

disproportionate barriers to care and on average have greater medical needs (6). Recent evidence has 

also shown infrequent portal use among low-income patients with uncontrolled asthma, even after 

receiving in-person training (30). Our study builds on these findings by demonstrating that within a 

racial/ethnic minority, low-income, older adult patient population with asthma, Spanish speakers, 

particularly those with low literacy, had a lower probability of using the patient portal and faced 

more barriers to portal use than their English-speaking counterparts.  

Using data from survey responses, Choi and DiNitto (31) found low rates of internet use in a 

population of older, low-income, homebound adults, reflecting findings similar to ours (while our 

entire sample was not homebound, some could not leave their homes easily because of high rates of 

comorbidities). Their survey also found, as in our study, that the odds of using the Internet were 

lower among Spanish speakers (31). Our study, by contrast, examined actual use of the EHR patient 
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portal among Spanish and English speakers with asthma in conjunction with various survey 

measures of general internet use.  

Reasons cited in the literature for lower portal use among underserved patient populations 

include lack of information or technical assistance, barriers to access, medical language, privacy 

concerns, negative attitudes towards the portal, and lack of motivation (32–36). While participants in 

our study echoed many of these concerns such as requiring more knowledge, practice or assistance, 

requiring internet access, and not having motivation or interest in using the Internet or a patient 

portal, in our study Spanish speakers in particular most frequently expressed the need for a Spanish 

language version of the patient portal. A qualitative study from a safety-net health system serving a 

predominantly Spanish-speaking population reported high levels of interest in a bilingual patient 

portal (37). Among patients surveyed from a federally qualified health center, Spanish speakers were 

the subgroup most interested in using secure email to communicate with their providers (38). These 

findings suggest that if given proper access, Spanish speakers are willing to engage in health IT as 

part of their healthcare. Our research reflects this interest among Spanish speakers in a bilingual 

patient portal, along with the need for sufficient training and access. 

Despite receiving portal training at baseline, several participants in our study expressed that 

they do not want to use a patient portal. Results from a nationally representative survey found that 

two-thirds of insured patients were not using an online patient portal in 2017; 70% of these patients 

selected preferring to speak to their provider directly as the reason for not using the portal, followed 

by 57% stating they had no need to use the portal (39).
 
These sentiments were reflected in some 

patient responses in our study. These findings align with evidence that some patients fear that using 

the patient portal will erode their personal relationships with providers (34).  

Limitations 

The relatively small number of Spanish-speaking patients in our sample (17%) although 

representative of the demographics of Philadelphia, limited the power of the current analysis to 

demonstrate differences in portal usage by patient language. Nevertheless, the sample size of 52 

Spanish-speaking participants was sufficient to characterize portal use and compare use by key 

patient characteristics. Additionally, participants were asked only their primary language, and not 

whether they spoke another language (for instance, those who identified Spanish as their primary 

language were not asked about their fluency in English). However, grouping participants by primary 

language and literacy level may have served as a proxy for English fluency, as it is likely that the 

Spanish-speaking, low-literacy group had lower English proficiency than the Spanish-speaking, 

adequate-literacy group.  

Because the sample was 90% female, we do not know how low-income English- and 

Spanish-speaking men interact with portals. Additionally, because the majority of this analysis came 

from baseline survey data, it is possible that social desirability bias occurred, wherein participants 

answered questions in a manner to please the researcher administering the survey (40). We used S-

TOFHLA to measure health literacy, however health literacy is a complicated construct that may not 

be adequately captured by this timed measure of reading comprehension. Several survey questions 

related to participant portal and eHealth use were developed by investigators and have not been 

submitted to psychometric evaluation, further limiting the validity and reliability of our results. 

 The study setting and population may be a limitation for generalizability, specifically 

among Spanish-speaking populations. The vast majority of Spanish-speaking participants in this 

study were Puerto Rican, living in North Philadelphia neighborhoods, reflecting the city’s 

demographics. While all of the participants in this study had access to healthcare, many Spanish-

speaking people in the United States have limited legal status which impedes access in general, let 
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alone to a patient portal. Finally, participants in this study were patients in two health systems with 

patient portals that do not reflect the variety of quality and functionality among the many patient 

portals in existence.  

Suggestions for Further Research 

Future studies examining primary language and portal use may want to focus on language by 

design to obtain a more balanced participant population. Further, based on the feedback we received 

that patients were interested in learning to use the portal and evidence suggesting that individually 

focused interventions are effective for increasing patient portal usage in vulnerable populations (41), 

future research could explore interventions that involve in-depth, repeated patient portal training 

sessions for interested patients. While our intervention did provide in-person portal training to all 

participants (including those in the control group) at baseline, and those randomized to receive the 

intervention also received home visits where CHWs reinforced portal use and provided care 

coordination (15, 22), it is likely that one training session was not sufficient for most patients in this 

population, particularly Spanish speakers.  

Ancker and colleagues (42) found that after implementing a Spanish version of a patient 

portal in a safety net medical organization, Spanish speakers were less likely than English speakers 

to be repeat portal users, suggesting that a Spanish version is necessary but not sufficient for 

increasing portal use. Similarly, low-income patients with asthma were found to use the patient 

portal irregularly if at all despite receiving training, echoing the need for future interventions that 

promote access, effective education, and a user-friendly interface for this population (30).
 

Finally, if health systems continue to move in the direction of choosing online portals as the 

preferred means of communication between patients and care teams, those systems should be aware 

of populations that, by reason of language, literacy, health status, internet access, or personal 

preference, will not use the online portal. Accordingly, they should prioritize providing these patients 

with other avenues of communication with their provider and access to health information so that the 

patient portal does not exacerbate existing health disparities. Providers may need specific tiered 

approaches to communication, including extra telephonic support for populations who cannot or will 

not use the portal. 

Conclusion 

 In this analysis of EHR patient portal use among English- and Spanish-speaking 

patients with asthma, we found evidence that English language patient portals may not be meeting 

the needs of Spanish-speaking patients. In particular, we found that Spanish speakers with low health 

literacy had the lowest probability of portal use in this study. Spanish speakers more commonly 

identified barriers to portal use than English speakers, and many suggested implementing a Spanish 

version would improve user-friendliness. Health systems should implement patient portals and other 

eHealth resources in Spanish, and perhaps other languages used in the neighborhoods and cities these 

health systems serve.  

CONFLICT OF INTEREST STATEMENT: 

The authors have no conflicts of interest to declare. 

FUNDING:  

Acc
ep

te
d 

M
an

us
cr

ipt



This work was supported by a Patient-Centered Outcomes Research Institute (PCORI) Award [grant number 

AS 1307-05218]. 

ClinicalTrials.gov ID: NCT02086565 

References 

1. Pagliari C, Sloan D, Gregor P, et al. What is eHealth (4): A Scoping Exercise to Map the Field. J 

Med Internet Res. 7 (2005) e9. https://doi.org/10.2196/jmir.7.1.e9 

2. Health communication and health information technology.  

https://www.healthypeople.gov/2020/topics-objectives/topic/health-communication-and-health-

information-technology#4, 2020. (accessed December 25, 2020). 

3. Apter AJ. Can patient portals reduce health disparities? A perspective from asthma. Annals ATS. 

11 (2014) 608-12. https://doi.org/10.1513/AnnalsATS.201401-032PS. 

4. What is a patient portal? https://www.healthit.gov/faq/what-patient-portal, 2017 

(accessed December 25, 2020).  

5. Department of Health and Human Services.  Centers for Medicare and Medicaid Services.   

Medicare and Medicaid Programs: Electronic Health Record Incentives Program – Stage 3 and 

Modifications to Meaningful Use in 2015 through 2017. Federal Register.  80 (2015) 62762-955. 

6. Lyles CR, Fruchterman J, Youdelman M, et al. Legal, practical, and ethical considerations for 

making online patient portals accessible for all. Am J Pub Health. 107 (2017) 1608-11. 

https://doi.org/10.2105/AJPH.2017.303933. 

7. Public Health and Promoting Interoperability Programs 

https://www.cdc.gov/ehrmeaningfuluse/index.html, 2019 (accessed December 25, 2020).  

8. Language spoken at home: 2019 American community survey 5-year estimates. 

https://data.census.gov/cedsci/table?q=language%20spoken%20at% 

20home&tid=ACSST5Y2019.S1601&hidePreview=false, 2019 (accessed December 25, 2020). 

9. Yeo S. Language barriers and access to care. Annual Review of Nursing Research. 22 (2004) 59-73. 

Acc
ep

te
d 

M
an

us
cr

ipt

https://doi.org/
https://www.healthypeople.gov/2020/topics-objectives/topic/health-communication-and-health-information-technology#4
https://www.healthypeople.gov/2020/topics-objectives/topic/health-communication-and-health-information-technology#4
https://www.healthit.gov/faq/what-patient-portal
https://www.cdc.gov/ehrmeaningfuluse/index.html
https://data.census.gov/cedsci/table?q=language%20spoken%20at%25


10. Szentpetery SE, Forno E, Canino G, Celedón J. Asthma in Puerto Ricans: Lessons from a high-risk 

population. Allergy Clin Immun. (2016) 138(6) 1556-8. 

11. Bhan N, Kawachi I, Glymour M, Subramanian SV. Time trends in racial and ethnic disparities in asthma 

prevalence in the United States from the Behavioral Risk Factor Surveillance System (BRFSS) Study (1999-

2011). Am J Public Health. (2015) 105(6) 1269-75. 

12. Patel V, Barker W, Siminerio E. Disparities in individuals' access and use of health information technology 

in 2014: ONC data brief 34. 

 https://dashboard.healthit.gov/evaluations/data-briefs/disparities-individuals-access-use-health-

information-technology.php., 2016 (accessed December 25, 2020). 

13. Meeting the needs of a diverse patient population through patient portals. 

https://www.healthit.gov/case-study/meeting-needs-diverse-patient-population-through-patient-portals, 

2018 (accessed December 25, 2020).       

14. Gordon NP, Hornbrook MC. Differences in access to and preferences for using patient portals and other 

eHealth technologies based on race, ethnicity, and age: A database and survey study of seniors in a large 

health plan. J Med Internet Res. 18 (2016) e50. https://doi.org/10.2196/jmir.5105 

15. Apter AJ, Bryant-Stephens T, Morales KH, et al. Using IT to improve access, communication, and asthma 

in African American and Hispanic/Latino Adults: Rationale, design, and methods of a randomized controlled 

trial. Contemp Clin Trials. 44 (2015) 119-28. https://doi.org/10.1016/j.cct.2015.08.001. 

16. Research electronic data capture. http://project-redcap.org. Accessed December 25, 2020. 

17. Baker DW, Williams MV, Parker RM, et al. Development of a brief test to measure functional 

health literacy. Patient Educ Couns. 38 (1999) 33-42. https://doi.org/10.1016/s0738-3991(98)00116-

5. 

18. Apter AJ, Cheng J, Small D, et al. Asthma numeracy skill and health literacy. J Asthma.  

43 (2006) 705-10. https://doi.org/10.1080/02770900600925585. 

Acc
ep

te
d 

M
an

us
cr

ipt

https://dashboard.healthit.gov/evaluations/data-briefs/disparities-individuals-access-use-health-information-technology.php
https://dashboard.healthit.gov/evaluations/data-briefs/disparities-individuals-access-use-health-information-technology.php
https://www.healthit.gov/case-study/meeting-needs-diverse-patient-population-through-patient-portals
https://doi.org/10.2196/jmir.5105
https://doi.org/10.1016/j.cct.2015.08.001
http://project-redcap.org/
https://doi.org/10.1080/02770900600925585


19. Radloff LS. The CES-D Scale: A Self-Report Depression Scale for Research in the General 

Population. Appl Psychol Meas. 1 (1977) 385-401. https://doi.org/10.1177/014662167700100306. 

20. Katz PP, Morris A, Julian L, et al. Depression Symptoms among Adults with Asthma from a 

Longitudinal Observational Cohort. Prim Care Respir J. 19 (2010) 223-30. 

https://doi.org/10.4104/pcrj.2010.00012. 

21. Norman CD, Skinner HA. eHEALS: The eHealth Literacy Scale. J Med Internet Res. 8 (2006) 

e27. https://doi.org/10.2196/jmir.8.4.e27. 

22. Apter AJ, Localio AR, Morales KH, et al. Home visits for uncontrolled asthma among low-income adults 

with patient portal access. J Allergy Clin Immunol.  144 (2019) 846-52. 

23. Sherbourne CD, Stewart AL. The MOS social support survey. Soc Sci Med 1991; 32:705-14. 

24. Lyles CR, Sarkar U, Schillinger D, et al. Refilling medications through an online patient portal: 

consistent improvements in adherence across racial/ethnic groups. J Am Med Informatics Assoc. 23 

(2015) e28-e33. https://doi.org/10.1093/jamia/ocv126. 

25. Osborn CY, Mayberry LS, Wallston KA, et al. Understanding patient portal use: implications for 

medication management. J Med Internet Res. 15 (2013). https://doi.org/10.2196/jmir.2589. 

26. Sarkar U, Karter AJ, Liu JY, et al. Social disparities in internet patient portal use in diabetes: evidence that 

the digital divide extends beyond access. J Am Med Inform Assoc. 18 (2011) 318-21. 

https://doi.org/10.1136/jamia.2010.006015. 

27. Lyles CR, Harris LT, Jordan L, et al. Patient race/ethnicity and shared medical record use among diabetes 

patients. Med Care. 50 (2012) 434-40. https://doi.org/10.1097/MLR.013e318249d81b. 

28. Kontos E, Blake KD, Chou WS, et al. Predictors of eHealth usage: insights on the digital divide from the 

health information national trends survey. J Med Internet Res. 16 (2014) e172. 

https://doi.org/10.2196/jmir.3117. 

29. Lorence D, Park H. Study of education disparities and health information seeking behavior. 

Cybepsychology & Behavior. 10 (2007) 149-51. https://doi.org/10.1089/cpb.2006.9977. 

Acc
ep

te
d 

M
an

us
cr

ipt

https://doi.org/10.4104/pcrj.2010.00012
https://doi.org/10.2196/jmir.8.4.e27
https://doi.org/10.1093/jamia/ocv126
http://www.refworks.com/refworks2/default.aspx?r=references|MainLayout::init
http://www.refworks.com/refworks2/default.aspx?r=references|MainLayout::init
https://doi.org/10.1097/MLR.013e318249d81b
https://doi.org/10.1089/cpb.2006.9977


30. Apter AJ, Bryant-Stephens T, Perez L, et al. Patient Portal Usage and Outcomes Among Adult 

Patients with Uncontrolled Asthma. J Allergy Clin Immunol Pract. 8 (2020) 965-70. 

https://doi.org/10.1016/j.jaip.2019.09.034. 

31. Choi NG, DiNitto DM. The digital divide among low-income homebound older adults: internet 

use patterns, eHealth literacy, and attitudes toward computer/internet use. J Med Internet Res. 15 

(2013) e93. https://doi.org/10.2196/jmir.2645. 

32. Goel MS, Brown TL, Williams A, et al. Patient reported barriers to enrolling in a patient portal. J Am Med 

Inform Assoc. 18 (2011) i8-i12. https://doi.org/amiajnl-2011-000473. 

33. Latulipe C, Gatto A, Nguyen HT, et al. Design considerations for patient portal adoption by low-income, 

older adults. Proceedings of the SIGCHI Conference on Human Factors in Computing Systems. (2015) 3859-

3868. https://doi.org/10.1145/2702123.2702392. 

34. Lyles CR, Allen JY, Poole D, et al. “I want to keep the personal relationship with my doctor”: 

Understanding barriers to portal use among African Americans and Latinos. J Med Internet Res. 18 

(2016). https://doi.org/10.2196/jmir.5910. 

35. Dhanireddy S, Walker J, Reisch L, Oster N, Delbanco T, Elmore J. The urban underserved: 

attitudes towards gaining full access to electronic medical records. Health Expect. 17 (2014) 724-32. 

https://doi.org/10.1111/j.1369-7625.2012.00799.x. 

36. Graetz I, Gordon N, Fung V, Manity C, Reed ME. The digital divide and patient portals: Internet access 

explained differences in patient portal use for secure messaging by age, race and income. Med Care. 54 

(2016) 772-79. https://doi.org/10.1097/MLR.  

37. Ochoa A, Kitayama K, Uijtdehaage S, et al. Patient and provider perspectives on the potential value and 

use of a bilingual online patient portal in a Spanish-speaking safety-net population. Journal of the American 

Medical Informatics Association. 24 (2017) 1160-64. https://doi.org/10.1093/jamia/ocx040. 

38. Schickedanz A, Huang D, Lopez A, et al.  Access, interest, and attitudes toward electronic communication 

for health care among patients in the medical safety net. Journal of General Internal Medicine. 28 (2013) 

914-20. https://doi.org/10.1007/s11606-012-2329-5. 

Acc
ep

te
d 

M
an

us
cr

ipt

https://doi.org/10.1016/j.jaip.2019.09.034
https://doi.org/10.2196/jmir.2645.
https://doi.org/10.2196/jmir.5910
https://doi.org/10.1097/MLR


39. Anthony DL, Campos-Castillo C, Lim PS. Who isn’t using patient portals and why? Evidence and 

implications from a national sample of US adults. Health Affairs. 37 (2018) 1948-54. 

https://doi.org/10.1377/hlthaff.2018.05117. 

40. Steenkamp JEM, de Jong MG and Baumgartner H. Socially desirable response tendencies in 

survey research. J Mark Res. 47 (2010) 199-214. https://doi.org/10.1509/jmkr.47.2.199. 

41. Grossman L, 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. 26 (2019) 855-70. https://doi.org/10.1093/jamia/ocz023. 

42. Ancker JS, Nosal S, Hauser D, Way C, Calman N. Access policy and the digital divide in patient 

access to medical records. Health Policy Technol. 6 (2017) 3-11. 

https://doi.org/10.1016/j.hlpt.2016.11.004. 

  

Acc
ep

te
d 

M
an

us
cr

ipt

https://doi.org/10.1509/jmkr.47.2.199.
https://doi.org/10.1093/jamia/ocz023.
https://doi.org/10.1016/j.hlpt.2016.11.004.


Table 1: Demographic characteristics of patient participants by primary language, measured at 

baseline. 

  Primary Language 

Category All 

(N = 301) 

English 

(N = 249) 

Spanish 

(N = 52) 

Age 

 Median 51 50 53 

 Minimum, maximum 18, 87 18, 84 24, 87 

Sex 

 Female 270 (90%) 223 (90%) 47 (90%) 

Education attainment  

 High School Graduate 

or Higher 

212 (70%) 190 (76%) 22 (42%) 

S-TOFHLA
*†

 

 Median 31 32 22 

 Minimum, maximum 0, 36 0, 36 0, 36 

ANQ
‡
 

 Median 1 1 1 

 Minimum, maximum 0, 4 0, 4 0, 4 

Comorbidities 

 Hypertension 175 (58%) 145 (59%)   30 (58%) 

 Diabetes 96 (32%) 73 (29%) 23 (44%) 

 CES-D
*§

 167 (56%)  123 (50%)  44 (86%)  

Insurance 

 Medicaid 190 (63%) 148 (59%) 42 (81%) 

 Other (commercial, 

 Medicare, self-pay) 

111 (37%) 101 (41%) 10 (19%) 

*
Missing data for reading comprehension (n = 2) and CES-D (n = 4). 

†
The Short Test of Functional Health Literacy in Adults (S-TOFHLA)

28
 is a test of reading comprehension. It can be 

administered in English and Spanish. The score is the number correct from 0 to 26, and a score of greater than 23 

represents adequate reading comprehension. 

‡
The Asthma Numeracy Questionnaire (ANQ); a numeracy scale comprised of 4 questions assessing basic numeracy 

skills (arithmetic, percentage). Scores range from 0–4, where a score of 4 indicates high numeracy skills
29. 

§
The Center for Epidemiologic Studies Depression Scale (CES-D) has 20 items with a 4-point Likert scale. Scores range 

from 0 to 60, with scores of 16 or greater suggestive of depressive symptoms or general distress
30, 31. 
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Table 2: Association of patient eHealth literacy, patient portal knowledge and navigation, and 

computer ownership and usage with primary language, measured at baseline. 

  Primary Language  

Category All 

(N = 301) 

English 

(N = 249) 

Spanish 

(N = 52) 

P-value
*
 

eHEALS
†    <.001 

 Median 25 26 24  

 Minimum, maximum 8, 40 8, 40 8, 40  

Heard of patient portal
‡
 136 (45%)  123 (50%) 13 (25%) .001 

Difficulty of navigating 

portal
‡§ 

   <.001 

 Median 1 1 3  

 Minimum, maximum 1, 5 1, 5 1, 5  

Own a computer at 

home 

158 (53%) 136 (55%) 22 (42%) .11 

How comfortable are 

you using a computer 

to access the internet?
 

‡¶ 

   <.001 

 Median 7 7 2.5  

 Minimum, maximum 1, 10 1, 10 1, 10  

*
Bolded values were considered associated with variable of interest using Wilcoxon rank-sum test or 

Pearson’s chi-squared test: p values<.05.  

†
The eHealth Literacy Scale (eHEALS), has 8 items graded on a 5-point Likert scale, and therefore the score ranges from 

8 to 40, with higher scores indicating higher electronic literacy
32. 

‡
Missing data for difficulty of navigating portal (n = 90), how comfortable are you using a computer 

to access the Internet? (n = 1), and heard of patient portal (n = 1). 

§
Participants were asked to “rate the overall difficulty of navigating [the patient portal]” on a scale from 1 to 5 with 1 

indicating the task was easy to perform and 5 indicating the task was very difficult.  

¶
Participants were asked “How comfortable are you using a computer to access the Internet on a scale from 1–10, where 

1 means not comfortable at all and 10 means extremely comfortable?”. 
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Table 3: Electronic health record patient portal use by literacy levels within primary language, 

unadjusted. 

Primary Language and 

Reading 

Comprehension 

No Portal 

Use 

(N = 131) 

Some Portal 

Use 

(N = 170) 

Total 

(N = 30

1) 

English, Overall 102 (42%) 147 (58%) 249 

English, Adequate Literacy 70 (38%) 114 (62%) 184 

English, Low Literacy 32 (49%) 33 (51%) 65 

Spanish, Overall 29 (56%) 23 (44%) 52 

Spanish, Adequate Literacy 11 (42%) 15 (58%) 26 

Spanish, Low Literacy 18 (69%) 8 (31%) 26 

Unadjusted Pearson chi-squared (comparing English and Spanish speakers overall) = 3.84, p=.05.  

Unadjusted Pearson chi-squared (comparing the four language/literacy combinations) = 10.4 p= 0.02. 
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Table 4: Electronic health record patient portal use modeled as a function of primary language and 

literacy, adjusted (standardized) for age and gender. 

Association with 

Portal Use 

Odds 

Ratio 

95% Confidence 

Interval 

P-Value Standardize

d Probability 

 

English, Adequate Literacy REF  REF 0.62 

English, Low Literacy 0.68 (0.38, 1.21) .19 0.52 

Spanish, Adequate Literacy 0.80 (0.34, 1.87) .61 0.56 

Spanish, Low Literacy 0.34 (0.14, 0.84) .02 0.35 

Patient Characteristics     

Age (10 year change) 0.79 (0.66, 0.96) .02  

Male 0.62 (0.28, 1.36) .23  

Modeled using logistic regression. 

Likelihood ratio test = 18, df = 5, p=.003. 

Test for differences in language, literacy: chi-squared = 6.22, p=.10. 

2 observations were lost owing to missing values. 

Standardized probabilities estimated using marginal standardization (predictive margins). 
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Table 5: Open-ended responses to the prompts “Are there any suggestions to making [the patient 

portal] more user friendly?” and “I would use the Internet more if…”, measured at baseline. 

“Are there any suggestions to making [the patient portal] more user-friendly?” 

 English Speakers (N=249) Spanish Speakers (N=52) 

Response rate 126/249 (51%) 42/52 (81%) 

Portal was easy to use 55/126 (44%) 7/42 (17%) 

Neutral response* 39/126 (31%) 6/42 (14%) 

Barriers to portal use 32/126 (25%) 32/42 (76%) 

Barriers to portal use 

Need more practice or help with 

portal 

11/32 (34%) 7/32 (22%) 

 

Did not like using internet or 

portal, did not have access to 

internet, or preferred calling 

their doctor 

9/32 (28%) 5/32 (16%) 

 

Had trouble seeing the screen or 

asked for an audio component 

9/32 (28%) 0/32 (0%) 

Not having access to a Spanish 

version of the portal 

NA 12/32 (38%) 

“I would use the internet more if…” 

Response rate 182/249 (73%) 43/52 (83%) 

I knew more/learned how 45/182 (25%) 11/43 (26%) 

I had access 46/182 (25%) 10/43 (23%) 

I already use the internet 32/182 (18%) 0/43 (0%) 

I had a reason to 16/182 (9%) 8/43 (19%) 

I do not want to use it 13/182 (7%) 3/43 (7%) 

It were safe/secure 7/182 (4%) 0/43 (0%) 

I had more time 0/182 (0%) 3/43 (7%) 

*
Neutral response indicates respondent did not have any suggestions or gave suggestions that did not 

identify barriers (e.g. asking for more features). Acc
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