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Abstract 
Background: Pharmacists, as the most accessible healthcare team members, are uniquely positioned to leverage technology to 
increase healthcare access. The increasing prevalence of technological innovations such as telemedicine, health hub programs, and 
e-visits, prompts the question of whether the public can benefit from pharmacist-provided care through technology.  
Objective(s): The primary aim of this investigation is to evaluate patients' awareness and readiness to use technology-based 
pharmacist-led patient care services.  
Methods: A cross-sectional survey was distributed to Texas, Oregon, Washington, Wisconsin, New Mexico, and Arizona participants 
to assess patients' awareness and readiness levels to use pharmacist-provided care through technology-based solutions. Descriptive 
statistics were used to summarize the participants' level of awareness of and readiness to use the services/platforms, their prior 
experience with the services/platforms, and demographics. Chi-squared tests were performed on the categorical variables 
(corresponding to each advanced service and technology platform) by participants' demographics.   
Results: Patients were most aware of pharmacists providing immunizations (61%) and over-the-counter medication 
recommendations (56%) and less aware of automated medication dispensaries (78%), HealthHub (44%), and video conferences/e-
visits (42%). Despite their lack of awareness, most patients reported being ready to use technology platforms in the pharmacy. 
Participant gender, education, and access to primary health care were found to be significantly associated with their awareness 
while having health insurance or a chronic health condition was found to be significantly associated with their readiness to use a 
service and/or technology platform.   
Conclusion: The results of this study provide another promising contribution to the literature supporting the use of technology to 
improve patient outcomes, increase healthcare access, and inspire and motivate the healthcare community to continue to reduce 
health inequities in the United States. Further work is needed to expand knowledge into the perceptions, preferences, and access of 
patients to further address the use of advanced and technology-based pharmacy services.   
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Introduction 
Pharmacists have transformed from primarily dispensing to 
providing advanced patient care services, which include 
medication therapy management, chronic disease 
management, health screenings, point-of-care testing, and 
other roles beyond medication distribution.1,2 Studies indicate 
that the public generally understands pharmacists' roles, with 
frequent users of pharmacy services being more 
knowledgeable about pharmacist-led advanced care 
options.1,3,4  
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Chronic diseases are among the most common health 
conditions, particularly in older adults. Approximately 130 
million people live with at least one chronic disease, and about 
46% take more than one prescription medication monthly.5–7 
These chronic diseases include diabetes, heart disease, chronic 
obstructive pulmonary disease, and asthma, leading to both 
physical and financial burdens for patients.5,6 Advanced 
pharmacy services, such as medication therapy management, 
chronic disease management programs, and pharmacist-led 
interventions, have proven effective in improving health 
outcomes and reducing hospitalizations for patients with 
chronic conditions.8  

By enhancing medication adherence, optimizing 
pharmacotherapy, and providing thorough patient education, 
pharmacists significantly contribute to minimizing 
complications and enhancing the quality of life for individuals 
with chronic illnesses.9–11 Technology enhances pharmacists' 
ability to serve patients, especially those with limited access to 
healthcare, including older adults, individuals in rural areas, 
the uninsured or underinsured, and those managing chronic 
conditions.12 Telemedicine, which refers to providing clinical 
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care via electronic communications such as smartphones and 
laptops, is one such technology.13  

Research shows that pharmacists' telemedicine practices can 
improve access to advanced services and help eliminate 
distance and transportation challenges faced by rural 
patients.14,15 In addition to rural Americans, approximately 
85% of older adults have expressed a preference for accessing 
healthcare remotely.16 Contrary to common beliefs, older 
Americans regularly use new technology; studies reveal that 
nearly 80% own cell phones and about 60% use the internet.17 
Since 2020, there has been a noticeable increase in older 
adults utilizing technology-based healthcare services, including 
virtual primary care and pharmacy visits.18 Furthermore, there 
is a growing trend to support older adults in leveraging 
technology-based pharmacy services to address medication 
non-adherence, particularly among those with chronic 
diseases.19,20  

Patients can access medical information through various 
devices like cell phones, laptops, and smart televisions. These 
devices offer advanced capabilities that empower healthcare 
providers to enhance patient access and care through 
technology platforms such as remote consultations and mobile 
applications.21 In addition to electronic communications, other 
technology-driven options like health hubs and kiosks can 
provide on-demand consultations and medical services. 
Although technology for improved access is currently utilized 
across the country, the readiness and awareness of patients to 
engage with advanced pharmacy services that rely on 
technology remain largely unknown. 

Objective 
The primary objective of this investigation is to evaluate 
patients' awareness and readiness to use technology-based 
pharmacist-led advanced patient care services.  

Methods 
This study used an electronic Qualtrics survey accessed via QR 
code with consent built into the beginning of the survey. This 
research was completed in collaboration with Colleges of 
Pharmacy in Oregon, Washington, Georgia, Wisconsin, and 
New York. The cross-sectional survey of participants residing 
in Texas, Oregon, Washington, Georgia, Wisconsin, Arizona, 
and New Mexico was conducted to assess patients’ awareness 
and readiness levels to use pharmacist-provided care through 
technology-based solutions. IRB approval was obtained 
through The University of Texas at Austin. 

The scope of pharmacy practice between states differs due to 
individual state legislation. At the time of the study, New York, 
Georgia, and Texas had collaborative practice agreement 
ability and all participating states’ pharmacies had vaccination 
administration authority and naloxone ordering capabilities 
for their pharmacists. Wisconsin pharmacists as of 2021, 
following the study, could provide point-of-care testing and 

utilize general collaborative practice agreements to prescribe 
oral contraception. Oregon and Washington both had 
expanded scope as far as independent prescribing ability, with 
Oregon utilizing a state-authorized formulary and Washington 
utilizing collaborative drug therapy agreements.  

Data Collection  
The survey information was displayed to members of the 
public in a grocery store pharmacy, chain pharmacy, multi-
depot pharmacy, and independent pharmacy within each 
location using a poster and individual QR business cards for 
home access. A QR code linked to the survey was used to 
provide remote survey capabilities for patients to participate 
hands-free and virtually to further prevent the spread of 
COVID-19. The variety of pharmacies was varied to improve 
the external validity of the results as it pertained to the 
general knowledge of the public. 

Participants  
Participants were excluded if they are less than 18 years of age 
or over 89 years of age, have not filled one prescription in the 
past six months, or were licensed pharmacists. This was 
screened at the beginning of the survey and anyone outside of 
the exclusion criteria were included, even those that worked 
with or adjacent to a pharmacist. The inclusion of participants 
that worked with or adjacent to a pharmacist were still 
included by means of being within the general population and 
not typically knowledgeable about scope of practice as it 
pertains to pharmacists.  

Survey 
In this study, survey participation took up to 15 minutes and 
was designed for up to 4000 participants. The participants 
completed an electronic HIPAA Compliant Qualtrics survey to 
assess their awareness and readiness to use technology-based 
pharmacy services. Survey questions measured participants' 
awareness of and ready to use services on a Likert scale from 1 
(not at all aware/unready) to 5 (extremely aware/ready). The 
survey had a total of 15 questions, 4 measuring awareness and 
readiness, 2 capturing if they have ever used the services and 
technology platforms, and 9 collecting demographic 
information including gender, age, race, education, etc.  

The survey was developed using two main sources. First, items 
were adapted from two published surveys, one targeting 
patients22 and the other healthcare providers23, that assessed 
awareness, expectations, and perceptions of pharmacists’ 
services. Second, new items were created to assess awareness 
and readiness to use technology for accessing advanced 
pharmacy services (including the technologies available in the 
pharmacy at the time the study was developed and 
conducted). All questions underwent a rigorous pilot process 
within the university system to ensure clarity, validity, and 
reliability before implementation.   
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Statistical Analysis  
Data was exported from Qualtrics and imported into SPSS 
Version 27. Descriptive statistics were used to summarize 
participant levels of awareness of and readiness to use the 
services/platforms, their prior experience with the 
services/platforms, and demographics. The Likert scale was 
reduced from five categories to three, including not at all 
aware/ready, less aware/ready, and more aware/ready. A chi-
squared test was performed on the categorical variables 
(corresponding to each advanced service and technology 
platform) by participants' demographics. For accurate chi-
squared analysis, the awareness/readiness scale was 
condensed to two categories, not aware/ready and some level 
of awareness/readiness. Additionally, demographic categories 
were condensed appropriately. 

Results 
A total of 64 individuals completed the electronic survey, 
where 65.6% resided in Texas, 70.3% were female, 53.1% 
identified as being White, and majority of participants had 
received higher education (89%). Most participants reported 
having health insurance and access to primary health care 
(Table 1).  

Table 1. Participant Demographics 

Characteristic  Frequency  
n (%)  
n=64  

State  

Texas 42 (65.6)  

Oregon  10 (15.6)  

Wisconsin  9 (14.1)  

Washington  1 (1.6)  

Arizona   1 (1.6)  

New Mexico   1 (1.6)  

Gender  

Female   45 (70.3)  

Male   17 (26.6)  

Other   2 (3.1)  

Race/Ethnicity   

White   34 (53.1)  

Black/African American   2 (3.1)  

Hispanic/Latino  10 (15.6)  

Native American/American Indian  1 (1.6)  

Asian/Pacific Islander   11 (17.2)  

White & Asian/Pacific Islander   2 (3.1)  

White & Hispanic/Latino   3 (4.7)  

White & Black/African American   1 (1.6)  

Characteristic  Frequency  
n (%)  
n=64  

Education  

<HS diploma   1 (1.6)  

HS degree or equivalent   4 (6.3)  

Some college  15 (23.4)  

Associates degree or trade school   2 (3.1)  

Bachelor’s degree   23 (35.9)  

Master’s degree  14 (21.9)  

Advanced degree (PhD, Law, Medical, etc.)   5 (7.8)  

Household Income  

<25K  5 (7.8)  

25-50K  11 (17.2)  

50-75K  6 (9.4)  

75-100K  12 (18.8)  

>100K  26 (40.6)  

Prefer not to answer   4 (6.3)  

Health Insurance   

Yes   63 (98.4)  

No   1 (1.6)  

Access to Primary Health Care  

Yes   58 (90.6)  

No   6 (9.4)  

Chronic Health Conditions   

0  27 (42.2)  

1  16 (25.0)  

2  8 (12.5)  

3  5 (7.8)  

4+  6 (9.4)  

Prefer not to answer   2 (3.1)  

Abbreviations: HS, high school; PhD; doctor of philosophy 

Awareness & Readiness 
For advanced pharmacy patient care services, awareness and 
utilization varied widely, reflecting differing levels of 
familiarity and perceived relevance among participants (Table 
2). Immunization services were the most recognized and 
utilized, with 60.9% reporting high awareness and 76.6% 
having used them. In contrast, services such as opioid 
overdose prevention and diabetes management/education 
exhibited low awareness and minimal use, with over half of 
participants reporting being “not aware” of these offerings 
and less than 2.0% reporting use. Health screenings and oral 
contraceptive prescribing demonstrated moderate awareness 
(46.9% and 53.2%) and readiness (50.0% and 56.3%). Over-
the-counter (OTC) medication recommendations stood out as 
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another well-integrated service, with 56.3% being more aware 
and nearly 69% reporting use. Conversely, services such as 
smoking cessation, nutrition guidance, and tuberculosis 
testing showed low awareness and readiness, mirroring their 
limited adoption. 

Across technology-based pharmacist-led advanced patient 
care services, participants demonstrated moderate to high 
levels of awareness and readiness, though actual use varied by 
service type (Table 2). Remote consultations and mobile 
applications were among the most recognized and accepted 
technologies, with more than 60% of participants reporting 
readiness to use them and over half having already engaged in 
remote consultations. Despite this readiness, services such as 
automated medication dispensaries had notably low 
awareness (78.1%) and minimal use (6.3%). Similarly, while 
participants showed interest and preparedness for HealthHub 
(i.e., an online model offering expanded wellness services and 
access to a broader range of health products) and video 
conferencing platforms, usage still lagged behind readiness.  

Associations 
Chi-square analyses revealed several significant associations 
between participant demographics and awareness or 
readiness to use advanced patient care services. Female 
participants were more likely than males to report awareness 
of pharmacists providing health screenings (χ²(1, N=64)=7.67, 
p=0.006), prescribing oral contraceptive (χ²(1, N=64)=9.27, 
p=0.002), and point-of-care testing (χ²(1, N=64)=4.74, 
p=0.030). Educational attainment was also associated with 
awareness of select services. Participants with less than a 
bachelor’s degree were less likely to be aware that 
pharmacists provide immunizations (χ²(2, N=64)=6.01, 
p=0.050), yet more likely to be aware of inhaler technique 
education (χ²(2, N=64)=6.16, p=0.046) compared to those with 
higher degrees. Access to primary health care influenced 
awareness as well, with participants having primary care 
access being less likely to recognize pharmacists’ ability to 
prescribe oral contraceptives (χ²(1, N=64)=5.84, p=0.016) than 
those without such access. Significant associations were also 
observed by race and ethnicity, participants identifying as 
White were less likely to report awareness of pharmacists 
providing inhaler technique education (χ²(3, N=64)=8.63, 
p=0.035) and less likely to report readiness to use fluoride 
replacement services (χ²(3, N=64)=7.96, p=0.047) compared to 
participants of other racial or ethnic backgrounds. 

Chi-square analyses also identified several significant 
associations between participant demographics and 
awareness or readiness to use technology-based pharmacist-
led advanced services. Participants with less than a bachelor’s 
degree were more likely to report awareness of pharmacists 
providing remote consultations (χ²(2, N=64)=6.24, p=0.044) 
compared to those with higher educational attainment. 
Readiness to use technology-based tools also varied by health 
status; participants without a diagnosed chronic health 

condition were more likely to report readiness to use 
automated medication dispensaries (χ²(2, N=64)=10.32, 
p=0.006) than those with one or more chronic conditions. 
Significant differences were also observed by race and 
ethnicity. Participants identifying as Hispanic/Latino were 
more likely to report not being aware of pharmacist-led 
services offered through HealthHub (χ²(3, N=64)=8.25, 
p=0.041) and not being ready to use remote consultations 
(χ²(3, N=64)=8.29, p=0.040) compared to participants from 
other racial or ethnic backgrounds. 

Discussion 
This study explored patients’ awareness and readiness to 
engage in technology-based pharmacist-led advanced patient 
care services and identified demographic factors associated 
with these perceptions. Overall, participants demonstrated 
moderate to high awareness and readiness to use technology-
based pharmacy services, particularly remote consultations 
and mobile applications. These findings align with existing 
literature indicating increased acceptance of telehealth and 
digital health tools among adults, including older populations, 
since the onset of the COVID-19 pandemic.12,16–18 Despite this 
readiness, the relatively low reported use of some services, 
such as automated medication dispensaries and HealthHub 
platforms, suggests that availability and patient familiarity 
remain limiting factors. This gap between readiness and 
utilization highlights opportunities for pharmacists to enhance 
patient education, visibility, and access to technology-enabled 
care delivery models. 

Demographic differences further illustrate potential inequities 
in awareness and engagement with advanced pharmacy 
services. Female participants demonstrated greater awareness 
of pharmacist-provided preventive and reproductive health 
services, consistent with prior evidence that women more 
frequently seek and utilize community-based healthcare 
resources.24–26 Educational attainment also influenced 
awareness, with participants holding less than a bachelor’s 
degree being more familiar with certain practical pharmacist 
services, such as inhaler technique education and remote 
consultations. This may reflect differing exposure to 
community pharmacy environments or variations in how 
pharmacists communicate service offerings across 
populations. Additionally, participants with access to primary 
care were less likely to identify pharmacists as providers of 
select clinical services, suggesting possible overlap or 
confusion in provider roles that may limit broader recognition 
of pharmacists as part of the primary care team. Notably, 
racial and ethnic differences emerged, particularly among 
Hispanic/Latino participants, who were less likely to be aware 
of and ready to use certain technology-based pharmacy 
services. This finding underscores persistent disparities in 
digital health literacy and trust in healthcare technologies 
among racial and ethnic minority groups.27 Targeted efforts to 
promote culturally and linguistically tailored education about 
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technology-based pharmacy services could help reduce these 
gaps. 

This study has several strengths that make it a valuable 
contribution to understanding patients' awareness and 
readiness to use advanced and technology-based pharmacist-
led services. Specifically, the study underscores the potential 
of technology-based pharmacy services to address healthcare 
disparities, making a clear case for how these services can 
improve healthcare access for underserved populations. 
Additionally, this study expands on the literature by focusing 
on pharmacy services, adding valuable insights into how 
pharmacists can use technology to improve patient 
engagement and service accessibility. Finally, the study 
addresses an important and emerging area, patients’ 
preparedness for pharmacy-led services, especially relevant in 
a post-COVID-19 era where digital health services are rapidly 
expanding. The study’s relevance and contributions provide a 
well-rounded foundation for understanding and addressing 
gaps in patient awareness and readiness to engage in 
pharmacy advanced and technology services. 

However, several limitations should be noted. The study was 
conducted during the height of the COVID-19 pandemic, a 
period when pharmacies and pharmacists predominantly 
relied on technology-based services. As a result, participants’ 
awareness of and readiness to use these services may have 
been shaped by the unusual, pandemic-driven reliance on 
remote and digital pharmacy care, potentially skewing 
perceptions beyond typical conditions. Although the study 
covered several states, it lacked sufficient geographic 
diversity, with most respondents residing in Texas, potentially 
limiting generalizability to other regions. Furthermore, the 
sample’s demographic composition, predominantly White, 
female, and highly educated, further constrains 
representativeness and statistical power. Simplifying the Likert 
scales for awareness and readiness was necessary for 
interpretation but may have reduced nuance in participants’ 
responses. Finally, the study did not assess associations 
between service utilization and participant demographics, 
which could have offered deeper insights into barriers and 
facilitators of engagement with advanced and technology-
based pharmacy services. 

Future research should adopt a qualitative approach, 
incorporating interviews and focus groups to capture patient 
attitudes, perceptions, preferences, and experiences with 
technology-based pharmacy services. This approach would 
offer deeper insight into why certain populations may feel 
more or less prepared to use these services and enhance 
understanding of their unique needs. Additionally, studying 
real-world utilization of technology-based services could help 
clarify how awareness and readiness translate into actual 
service use and reveal any remaining barriers to access. 
Focusing patient experiences with specific services, such as 
telemedicine consultations and remote medication 

management, would allow researchers to identify areas for 
improvement and better understand patient satisfaction, 
ultimately informing the development of more patient-
centered, equitable, and sustainable technology-driven 
pharmacy care. 

Conclusion  
Studies have shown that the public generally understands 
what pharmacists do, but their awareness and readiness to 
use pharmacy technology-based advanced patient care 
services is largely unknown. This study begins to look at the 
evidence surrounding patient awareness and readiness to 
utilize pharmacist-led advanced services and additionally 
recognizes the potential of technology in transforming patient 
care. Analyzing awareness and readiness to use pharmacy 
technology-based services is a crucial step toward a more 
accessible and efficient healthcare system. As technology 
continues to shape healthcare delivery, pharmacists are well 
positioned to leverage digital tools to enhance access, equity, 
and patient-centered care. 
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Table 2. Participants reported awareness & readiness to use the pharmacy/pharmacists' provided services/platforms 

Services/Platforms  Awareness n(%) Readiness n(%) Used the 
service Not 

Aware 
Less 
Aware 

More 
Aware 

Not 
Ready 

Less 
Ready 

More 
Ready 

Advanced Services   

Medication Therapy Management   23  
(35.9)  

33  
(51.6)  

8  
(12.5)  

8  
(12.5)  

38  
(59.4)  

18  
(28.1)  

13  
(20.3)  

Immunizations  3  
(4.7)  

22  
(34.4)  

39  
(60.9)  

2  
(3.1)  

11  
(17.2)  

51  
(79.7)  

49  
(76.6)  

Opioid Overdose Prevention/  
Education  

41 
(64.1)  

17  
(26.6)  

6  
(9.4)  

32  
(50.0)  

23  
(35.9)  

9  
(14.1)  

0  
(0.0)  

Health Screenings  18  
(28.1)  

30  
(46.9)  

16  
(25.0)  

7  
(10.9)  

32  
(50.0)  

25  
(39.1)  

19  
(29.7)  

Diabetes Management/  
Education  

31  
(48.4)  

26  
(40.6)  

7  
(10.9)  

31  
(48.4)  

19  
(29.7)  

14  
(21.9)  

1  
(1.6)  

Nutrition Guidance   42  
(65.6)  

19  
(29.7)  

3  
(4.7)  

14  
(21.9)  

27  
(42.2)  

23  
(35.9)  

3  
(4.7)  

Smoking Cessation   33  
(51.6)  

26  
(40.6)  

5  
(7.8)  

40  
(62.5)  

15  
(23.4)  

9  
(14.1)  

2  
(3.1)  

Oral Contraceptives (prescribing)  30 
(46.9)  

17  
(26.6)  

17  
(26.6)  

28  
(43.8)  

16  
(25.0)  

20  
(31.3)  

8  
(12.5)  

Over the Counter Medication 
Recommendation   

3  
(4.7)  

25  
(49.1)  

36  
(56.3)  

1  
(1.6)  

17  
(26.6)  

46  
(71.9)  

44  
(68.8)  

Inhaler Technique Education   21 
(32.8)  

34  
(53.1)  

9  
(14.1)  

28  
(43.8)  

15  
(23.4)  

21  
(32.8)  

10  
(15.6)  

Travel Medications (prescribing)  33 
(51.6)  

25  
(39.1)  

6  
(9.4)  

13  
(20.3)  

26  
(40.6)  

25  
(39.1)  

7  
(10.9)  

Tuberculosis Testing    40 
(62.5)  

20  
(31.3)  

4  
(6.3)  

29  
(45.3)  

21  
(32.8)  

14  
(21.9)  

3  
(4.7)  

Fluoride Replacement  58 
(90.6)  

4  
(6.3)  

2  
(3.1)  

35  
(54.7)  

16  
(25.0)  

13  
(20.3)  

3  
(4.7)  

Point of Care Testing   24 
(37.5)  

24  
(37.5)  

16  
(25.0)  

12  
(18.8)  

22  
(34.4)  

30  
(46.9)  

13  
(20.3)  

Technology for Advanced Services   

Remote Consultations   25 
(39.1)  

23  
(35.9)  

16  
(25.0)  

3  
(4.7)  

21  
(32.8)  

40  
(62.5)  

36  
(56.3)  

Mobile Applications   22 
(34.4)  

29  
(45.3)  

13  
(20.3)  

2  
(3.1)  

21  
(32.8)  

41  
(64.1)  

25  
(39.1)  

Automated Medication Dispensary   50 
(78.1)  

12  
(18.8)  

2  
(3.1)  

11  
(17.2)  

25  
(39.1)  

28  
(43.8)  

4  
(6.3)  

HealthHub  28 
(43.8)  

20  
(31.3)  

16  
(25.0)  

5  
(7.8)  

27  
(42.2)  

32  
(50.0)  

25  
(39.1)  

Video Conferences/e-visits  27 
(42.2)  

25  
(39.1)  

12  
(18.8)  

5  
(7.8)  

18  
(28.1)  

41  
(64.1)  

28  
(43.8)  

N=64   
“Less” - a little or somewhat aware/ready   
“More” - very or extremely aware/ready 
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