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Abstract Abstract 
Introduction:Introduction: Those living in the Appalachian Region face a greater number of significant health 
disparities than residents of other areas of the U.S. Patient portals can decrease disparities, increase 
health literacy, and improve health outcomes. 

Purpose:Purpose: This study explores if those living in the Appalachian Region are offered access to and use their 
patient portals differently than those in the surrounding U.S. Census regions. Additionally, the study aims 
to determine if there was a difference in reported reasons for the non-use of patient portals. 

Methods:Methods: A secondary analysis was completed using data from the National Cancer Institute's Health 
Information National Trends Survey (HINTS) (2017–2020), a nationally representative survey. Descriptive 
statistics and chi-square tests were used to determine differences in patient portal use between regions. 

Results:Results: There was no statistically significant difference between the Appalachian and surrounding U.S. 
Census regions in being offered access to patient portals. However, there was a statistically significant 
difference (non-weighted) between regions in the use of patient portals. Common reasons for the non-use 
of patient portals were a preference to speak directly to the provider and the lack of perceived need to use 
the portal. 

Implications:Implications: Providers in the Appalachian Region should be aware of the non-use of patient portals. 
Moreover, understanding the reported reasons for non-use may help providers tailor educational materials 
to increase patient portal use. 
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INTRODUCTION 

n 2019, the U.S. spent $3.8 trillion on health care, which accounted for 

17.7% of the gross domestic product (GDP).1,2 Chronic disease was the top 

contributor (90%) to U.S. healthcare spending, and it affects more than 60% 

of the U.S. population.3,4    

While the U.S. as a whole is negatively affected by chronic disease, some regions 

are disproportionally affected. One such area is the Appalachian Region.5 Several 

factors drive these increased rates: low levels of education and health literacy, 

lack of access to providers, low income, and lack of resources.5,6 

Research has shown that engaging patients in their care can improve health 

outcomes.7 When patients are engaged, they can better manage their disease, 

thus helping reduce costs. Patient portals are one tool healthcare providers can 

use to help engage patients in their care.8,9 A patient portal is an online tool that 

allows patients to access their health information, make or cancel appointments, 

receive appointment reminders, and get education about important health 

issues.  

Use of Patient Portals  

The most recent data from the 2017 Health Information National Trends Survey 

(HINTS) shows that 60% of insured adults are offered access to their patient 

portals.10 Still, only 37% of adults report using their portal.10 Many demographic 

factors affect the use of patient portals, such as age, sex, race, education, and 

health insurance status.   

Several studies show that most portal users are aged between 41 and 65 

years.10,12 Additionally, women are more likely than men to be offered access to 

portals (48.4% v. 39.4% [males]), be encouraged to use them (36.5% v. 29.5% 

[males]), and actually engage in portal use (30.2% v. 23.0% [males]).9,10,12 Race 

is another factor that may impact portal use, with one study finding that non-

Hispanic whites were more likely to use portals.12 However, other studies have 

shown that race and ethnicity were not associated with portal use.10,11 

Interestingly, patients who are non-Hispanic white are offered access to their 

portals five times more often than those who are non-Hispanic black (68.9% v. 

13.3%).10 Hispanics are less likely than other ethnicities to be offered access to 

their patient portals.10  

I 
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Education also plays a role in patient portal access. Patients with a college 

education (or higher) are twice as likely to report being encouraged to use their 

portal than those with a high school education (58.9% vs. 37.8%).11,12 Those with 

less than a high school education were even less likely to be encouraged to use 

their portals (27.9%) and less likely to access their portal.11  

Lastly, differences in health insurance coverage can also influence patient portal 

use. Patients with health insurance were more likely to access their records than 

patients who did not have health insurance (28.1% v. 11.9%, respectively).11 

Additionally, patients with private insurance were more likely to use their 

portals,12 with those on Medicaid and Medicare being four times less likely to do 

so, according to self-report data on portal engagement (11.1–15.8% v. 71.8%).10  

There are other reasons, in addition to demographic factors, why patients may 

not use a portal. The "digital divide" is a disparity associated with the uneven 

distribution of access to and use of information technologies, which can affect 

rural areas.13,14 However, Otokiti et al.14 make the case that patients located in 

rural areas who are motivated to use health information technology and have 

access to the internet may not be as affected by the digital divide as they once 

were. Patients with low education levels are also affected by the digital divide.14 

People with lower education levels are less like to own a personal computer and 

have access to the internet.13 Moreover, there is an association between low 

education levels and low health literacy.15 Studies have shown that patients with 

low health literacy are less likely to engage in patient portal use.12 Demographic 

representation of those living in the Appalachian Region mirrors these factors 

that can affect use of patient portals, such as increased age, education, health 

insurance, low health literacy, and the digital divide.5  

Despite these barriers to digital engagement in the Appalachian Region, patient 

portal use brings several potential benefits that could make it a worthwhile 

pursuit.8,9,11,16 Studies show that patient portal use can increase patient–

provider communication, increase quality of care, improve disease outcomes, 

and increase the patient's ability to manage their chronic conditions.8  One study 

showed that patients who received a message via their portal were more likely to 

receive an influenza vaccination than the usual care group (n = 39, 137; OR 

1.07).17  Additionally, patients who received cancer screening reminders were 

more likely to receive screenings than those who were not reminded.18,19 Lastly, 

diabetic patients who began using their patient portals saw an increase in 

medication adherence and a decrease in their hemoglobin A1C.13  
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Adding to this knowledge, the present study examines the rate at which people 

living in the Appalachian Region are offered access to and use their patient 

portals compared to residents of the surrounding U.S. census regions.  It 

additionally evaluates the barriers to patient use that people in Appalachia report 

facing compared to those in other areas. 

 

 

METHODS 

Survey Data 

Secondary data analysis was conducted using the National Cancer Institute 

(NCI) Health Information National Trends Survey (HINTS) to answer this study's 

central questions. Data from HINTS 5 Cycles 1–4 (2017–2020)1 were merged 

across iterations to increase the sample size.    

Population and Sample 

Subjects included in the sample were all respondents of the NCI's HINTS 5 Cycle 

1–4 (2017–2020) who lived in Appalachia or in the surrounding U.S. Census 

Regions (Figure 1), as defined by the HINTS Data set. HINTS defines Appalachia 

via the Appalachian Regional Commission’s (ARC) definition and the U.S. Census 

Regions using the nine Census divisions (East North Central, East South 

Central, South Atlantic, and Middle Atlantic). The sample included n = 960 from 

the Appalachian Region and n = 7,388 from the surrounding U.S. Census 

regions. There were no exclusions based on age, race, ethnicity, income, or other 

demographic factors in this population. 

Data Analysis 

Using SAS 9.4, descriptive and inferential statistics were calculated. Bivariate 

analyses were conducted using a chi-square weighted jackknife replication 

variance estimation. Due to variations between regions in race and education 

level, education and race were controlled to look at differences in patient portal 

use. The Appalachian Region was also analyzed independently from the 

surrounding U.S. Census region.  

 
1Cycle 4 (Updated May 2022); Cycle 3 (Updated April 2021); Cycle 2 (Oct 2020); Cycle 1 (June 
2020) 
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Figure 1. Appalachian Region v. surrounding U.S. Census regions 

 

Measures 

The following questions from the dataset were analyzed to achieve the aims of 

this study: 

 

HINTS question Response options 

Does your health care provider maintain medical 

records in an electronic format? 

Yes, No, Unsure 

Have you ever been offered online access to your 

medical records by your health care provider? 

Yes, No, Unsure 

How many times did you access your online medical 

record in the last 12 months? 

Yes, No, Unsure 

Why have you not accessed your medical records 

online? 

Responses Vary 

 

RESULTS 

Characteristics of Sample Population 

The characteristics of the sample population are shown in Table 1 (next page).
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Table 1. Characteristics of Respondents in the Appalachian Region and U.S. Census Regions 

Surrounding Appalachia – NCI HINTS 5 Cycles 1–4 (2017–2020) 

 Appalachian Region U.S. Census Regions 

Year All 2017 2018 2019 2020 All 2017 2018 2019 2020 
n 960 208 208 316 228 7388 1513 1639 2463 1773 

Age           
 57.9 

(±16) 

56.6 

(±15.4) 

58.3 

(±15.9) 

58.5 

(±16.4) 

58.1 

(±16.0) 

57.3 

(±16.6) 

56.9 

(±16.2) 

57.0 

(±16.5) 

57.6 

(±16.8) 

57.48 

(±16.8) 
Gender            

 Female (=2) 
504 

(52.5%) 
118 

(56.7%) 
94 

(45.2%) 
165 

(52.2%) 
127 

(55.7%) 
4040 

(54.7%) 
841 

(55.6%) 
924 

(56.4%) 
1300 

(52.8%) 
975 

(55%) 

 Missing (= –9/–7) 
71 

(7.2%) 
8 

(3.9%) 
17 

(8.2%) 
28 

(8.9%) 
18 

(7.9%) 
510 

(6.9%) 
75 

(5.0%) 
111 

(6.8%) 
199 

(8.1%) 
125 

(7.1%) 
Race            

   White (=2) 
681 

(70.9%) 
135 

(64.9%) 
141 

(67.8%) 
231 

(73.1%) 
174 

(76.3%) 
4174 

(56.5%) 
895 

(59.2%) 
936 

(57.1%) 
1375 

(55.8%) 
968 

(54.6%) 

         Black (=3) 
108 

(11.3%) 
32 

(15.4%) 
30 

(14.4%) 
27 

(8.5%) 
19 

(8.3%) 
1327 
(18%) 

269 
(17.8%) 

286 
(17.5%) 

452 
(18.4%) 

320 
(18.1%) 

 Hispanic (=1) 
30 

(3.1%) 
10 

(4.8 %) 
2 

(0.9%) 
11 

(3.5%) 
7 

(3.1%) 
694 

(9.4%) 
128 

(8.5%) 
141 

(8.6%) 
225 

(9.1%) 
200 

(11.3%) 

 Asian (=5) 
11 

(1.2%) 
5 

(2.4%) 
2 

(0.9%) 
2 

(0.6%) 
2  

(0.9%) 
260 

(3.5%) 
47 

(3.1%) 
62 

(3.8%) 
86 

(3.5%) 
65 

(3.7%) 

 Other (=4, 6, 7) 
27 

(2.8%) 
6 

(2.9%) 
8 

(3.9%) 
9 

(2.9%) 
4 

(1.8%) 
202 

(2.7%) 
43 

(2.8%) 
54 

(3.3%) 
62 

(2.5%) 
43 

(2.4%) 

 Missing (= –9) 
103 

(10.7%) 
20 

(9.6%) 
25 

(12.0%) 
36 

(11.4%) 
22 

(9.7%) 
731 

(9.9%) 
131 

(8.7%) 
160 

(9.8%) 
263 

(10.7%) 
177 

(9.9%) 
Highest Level of Education          

 Less than HS (=1) 
73 

(7.6%) 
10 

(4.8%) 
19 

(9.1%) 
30 

(9.5%) 
14 

(6.1%) 
475 

(6.4%) 
102 

(6.7%) 
119 

(7.3%) 
137 

(5.6%) 
117 

(6.6%) 

 HS (=2) 
228 

(23.8%) 
56 

(26.9%) 
49 

(23.6%) 
74 

(23.4%) 
49 

(21.5%) 
1384 

(18.7%) 
288 

(19.0%) 
307 

(18.7%) 
462 

(18.8%) 
327 

(18.4%) 

 Some college (=3) 
280 

(29.2%) 
71 

(34.1%) 
66 

(31.7%) 
78 

(24.7%) 
65 

(28.5%) 
2107 

(28.5%) 
427 

(28.2%) 
480 

(29.3%) 
716 

(29.1%) 
484 

(27.3%) 
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 Appalachian Region U.S. Census Regions 

Year All 2017 2018 2019 2020 All 2017 2018 2019 2020 
n 960 208 208 316 228 7388 1513 1639 2463 1773 

 
Highest Level of Education (Cont’d.)         

Bachelor's degree (=4) 
226 

(23.5%) 
37 

(17.8%) 
41 

(19.7%) 
90 

(28.5%) 
58 

(25.5%) 
1914 

(25.9%) 
395 

(26.1%) 
426 

(26%) 
643 

(26.1%) 
450 

(25.4%) 

Postgraduate degree (=5) 
140 

(14.6%) 

33 

(15.9%) 

31 

(14.9%) 

41 

(13%) 

35 

(15.4%) 

1400 

(18.9%) 

291 

(19.2%) 

295 

(18.0%) 

474 

(19.2%) 

340 

(19.2%) 

 Missing (= –9/–7) 
13 

(1.4%) 
1  

(0.5%) 
2 

(0.9%) 
3  

(1%) 
7  

(3.1%) 
108 

(1.5%) 
10 

(0.7%) 
12 

(0.7%) 
31 

(1.3%) 
55 

(3.1%) 
Marital Status           

 Married (=1) 
464 

(48.3%) 
94 

(45.2%) 
103 

(49.5%) 
145 

(45.9%) 
122 

(53.5%) 
3520 

(47.6%) 
777 

(51.4%) 
774 

(47.2%) 
1140 

(46.3%) 
829 

(46.8%) 

 Living as Married (=2) 
36 

(3.8%) 
6  

(2.9%) 
3  

(1.4%) 
18 

(5.7%) 
9  

(3.9%) 
273 

(3.7%) 
46 

(3.0%) 
38 

(2.3%) 
113 

(4.6%) 
76 

(4.3%) 

 Divorced (=3) 
174 

(18.1%) 
38 

(18.3%) 
38 

(18.3%) 
62 

(19.6%) 
36 

(15.8%) 
1135 

(15.4%) 
212 

(14.0%) 
262 

(16.0%) 
385 

(15.6%) 
276 

(15.6%) 

 Widowed (=4) 
127 

(13.2%) 
26 

(12.5%) 
29 

(13.9%) 
48 

(15.2%) 
24 

(10.5%) 
843 

(11.4%) 
162 

(10.7%) 
213 

(13.0%) 
277 

(11.3%) 
191 

(10.8%) 

 Separated (=5) 
23 

(2.4%) 
5 

(2.4%) 
3  

(1.4%) 
9  

(2.9%) 
6  

(2.6%) 
203 

(2.8%) 
48 

(3.2%) 
45 

(2.8%) 
62 

(2.5%) 
48 

(2.7%) 
 Single, Never  Married 

 (=6) 
122 

(12.7%) 
36 

(17.3%) 
31 

(14.9%) 
31 

(9.8%) 
24 

(10.5%) 
1305 

(17.7%) 
254 

(16.8%) 
293 

(17.9%) 
453 

(18.4%) 
305 

(17.2%) 

 Missing (= –9/–7/–5) 
14 

(1.5%) 
3  

(1.4%) 
1  

(0.5%) 
3  

(1%) 
7  

(3.1%) 
109 

(1.5%) 
14 

(0.9%) 
14 

(0.9%) 
33 

(1.3%) 
48 

(2.7%) 
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Provider Maintained EHR 

Both regions (Appalachian Region and surrounding U.S. Census region) report a 

relatively high proportion of providers who use electronic medical records (EMR), 

at 78-81%. Missing variables were excluded from the analysis. Results showed 

a statistically significant difference in the number of providers who maintained 

an EMR between the two regions (p = 0.0393; χ2 = 6.4871), as shown in Table 2.  

However, after running the data in a weighted jackknife procedure, the results 

showed no statistically significant difference (Pr > F = 0.0668).   

Table 21. Bivariate analysis of patient portal access and use within the 

last 12 months. The Appalachian Region v. U.S. Census regions 

surrounding Appalachia – NCI HINTS 5 Cycles 1–4 (2017–2020) 

 
Appalachian 

Region,  

n (%)  

Surrounding 
U.S. Census 

regions,  
n (%) 

p-value  

(chi-square) 

Provider Maintains EHR? 

Yes 
753 

(79.01%) 
5999 

(82.28%) 

p = 0.0393 
(χ2 = 6.4708) 

No 
24 

(2.52%) 
175 

(2.40%) 
Weighted 

Pr > F = 0.0668 
(χ2 = 5.4871) Unsure  

176 
(18.47%) 

1117 
(15.32%) 

Patient Offered Access to EHR? 

Yes 
471 

(62.88%) 
3908 

(65.52%) 

p = 0.1292 
(χ2 = 4.0932) 

No 
203 

(27.10%) 
1580 

(26.49%) 
Weighted 

Pr > F = 0.9790 
(χ2 = 0.0424) Unsure  

75 
(10.01%) 

477 
(8.00%) 

Patient Portal Use: Accessed patient portal within previous 12 months? 

Yes 
268 

(57.14%) 
2459 

(63.26%) 

p = 0.0097 
(χ2 = 6.6938) 

No 
201 

(42.86%) 
1428 

(36.74%) 

Weighted 
Pr > F = 0.5339 

(χ2 = 0.4658) 

 

Patient Provided Access to EHR 

Patients who reported that their providers maintained an EMR were used to 

determine how many patients were offered access to their medical records. 

Between 2017 and 2020 there was a steady increase, in both regions, in the 
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number of patients who reported being offered access to their patient portal, but 

data are not shown. However, the two regions do not show a statistically 

significant difference (p = 0.1650; χ2 = 3.6031), which was confirmed with the 

weighted jackknife procedure, as shown in Table 2. 

Patient Use of EHR 

Patients who were offered access to patient portals were used to determine the 

use of patient portals. Data show a statistically significant difference in the 

number of people who report using their patient portals between the two regions 

(p = 0.0097; χ2 = 6.6938), as shown in Table 2.  Again, the weighted jackknife 

procedure showed no statistically significant difference between groups (Pr > F = 

0.4658). However, the number of responses was low in the Appalachian Region, 

and data should be interpreted cautiously. 

Due to variations between regions in race and education level, education and 

race were controlled to look at differences in patient portal use. Controlling for 

education and race did not show any additional statistically significant 

difference. 

Patient-reported Barriers for Non-Use of Patient Portals 

The most cited reason for the non-use of patient portals is that patients prefer 

to speak directly to their provider. Both regions, across all iterations, cited this 

as the most common reason for non-portal use (79%). The second most common 

reason for both regions was that the patients did not need to use their patient 

portal within the last twelve months (52%–53%).  

Another analysis was conducted to look at the number of times that respondents 

reported visiting a doctor/nurse/health professional within the last 12 months 

(variable: FreqGoProvider) compared to the response of “did not have a need to 

use their patient portal.” Of those patients who responded they did not have a 

need to use their patient portal within the last 12 months, 89% of those in the 

Appalachian Region and 87% in the surrounding U.S. Census region had seen a 

healthcare provider within the last 12 months.  Additionally, between 21% and 

24% (U.S. Census Region v. Appalachia) of those who reported not needing to 

use their patient portals had visited a provider five or more times within the last 

12 months, data not shown.  
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DISCUSSION 

Through HIPAA, the HITECH Act, and the 21st Century Cures Act, there has been 

an increased push to offer patients access to their health information and 

facilitate involvement in their own care.11,20 Meanwhile, research supports that 

involving patients in their care can improve health outcomes.7  

Those living in the Appalachian Region have a higher risk of death due to heart 

disease (17% higher), cancer (10% higher), COPD (27% higher), stroke (14% 

higher), and diabetes (11% higher) compared to the rest of the U.S.5  These health 

disparities are further complicated by socioeconomic factors, as residents of 

rural areas are more likely to have lower incomes, have less than a high school 

education, be unemployed, be uninsured, and have less access to care.5,21 For 

those living in the Appalachian Region, increased use of patient portals could be 

one way to begin to bridge this gap in health outcomes.   

While the study did not show a statistically significant difference using the 

weighted jackknife procedure in the use of patient portals overall, without the 

weighted data, there was a statistically significant difference between regions for 

their use. This is an important finding and should be further studied.  Healthcare 

providers must understand the reasons behind the non-use of patient portals to 

increase patient portal use.  

Reasons for Non-Use of Portals  

The study did not show a statistically significant difference between the two 

regions for reasons of non-portal use using the weighted jackknife procedure.  

However, two interesting themes were noted in the study for the non-use of 

patient portals for both regions. These two reasons offer some insight into 

patients’ possible lack of knowledge and education regarding the importance and 

benefits of patient portals: 

Prefer to speak to the provider. Most patients reported that a reason for the non-

use of the portal was that they preferred to speak directly to the provider.  This 

raises the question of patients' knowledge about the patient portal's purpose and 

benefits.   

Patient portals provide patients with a secure electronic connection to the 

information contained in their medical records, including medications, 

immunizations, lab results, and health summaries.22 Patients can track their 

data over time to identify changes in their health. Portals can also allow patients 
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to schedule/cancel appointments, request prescription refills, make payments, 

complete check-in forms, and view educational materials.22 Moreover, patient 

portals can send reminders for appointments and to schedule preventive care.  

No need to use the portal. The second most cited reason for the non-use of portals 

is that patients do not feel a need to use the portal. As stated above, 87%–89% 

of patients who saw a healthcare provider within the last 12 months felt they did 

not need to use their portal.  

Both results highlight the importance of educating patients on the purpose and 

benefits of using their patient portal. Patients who received training on using 

their patient portals were more likely to use them.12,23 Healthcare providers and 

the developers of patient portals should consider the ways to increase patient 

engagement based on data from this study. It is important to remember that 

knowledge alone will not necessarily change patient attitudes or behaviors. 

However, proper knowledge can help patients to understand the benefits of using 

patient portals.24 

 

IMPLICATIONS 

Recommendations for Future Research 

This preliminary study uncovered differences in patient portal use in the 

Appalachian Region as well as factors that may be barriers to portal engagement 

more broadly. Yet further research is needed to understand better the access 

and use of patient portals in Appalachia.   

A more in-depth analysis of the data should be conducted to examine other 

factors that impact the non-use of portals between the two regions. Regression 

models should be developed to investigate the extent to which certain factors 

play a role in the use of patient portals. Additionally, based on previous research, 

there is a need to look at the impact of income, rural area, and insurance status 

and their impact on portal use between the two regions.   

A study tailored to patient portal use should be developed to examine use of 

patient portals in the Appalachian Region. This would allow researchers to look 

for variations in race, age, education, income, and insurance between regions 

within Appalachia, helping to target efforts to improve portal use. Further 

research is needed to expand upon questions about the non-use of patient 

portals and to learn more about why the adoption of patient portals is low. 
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Limitations 

There are a few limitations of this study. One limitation is the small sample size 

for the Appalachian Region. The number of responses in the dataset was 960 for 

all years combined (2017–2020), averaging about 250 responses per year.   

HINTS over samples high-minority areas, and the Appalachian Region has lower 

racial/ethnic diversity than in other areas, which could be one contributing 

factor to the smaller sample size. Additionally, the questions regarding patient 

portals in the HINTS dataset are limited. Therefore, an in-depth analysis of 

causal factors was difficult to examine.  

While there are limitations to the dataset, the data provides a solid foundation 

to explore initial differences in patient portal use in the Appalachian Region. As 

stated, increasing the use of and engagement in patient portals could be one step 

toward decreasing health disparities for those living in Appalachia.   

 

SUMMARY BOX 

What is already known about this topic? 

There has been research on the use of patient portals but none focusing 

specifically on the use of patient portals in Appalachia. 

What is added by this report? 

This report begins to look at how patients living in Appalachia access and use 

their patient portals. 

What are the implications for future research? 

Knowing that non-Hispanic whites in the Appalachian Region use their patient 

portals less than those in the surrounding U.S. Census regions can help 

healthcare professionals identify ways to encourage access and use of portals to 

improve the health of those living in the Appalachian Region. 
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