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Purpose: Before the COVID-19 pandemic and the disruptions it brought, medication adherence was already a challenging and 
complex health behavior. The purpose of this study was to describe patients’ interactions in clinic, pharmacy, and home contexts and 
associated medication management and adherence during the early phase of the COVID-19 pandemic.
Patients and Methods: A survey questionnaire was developed using the Medication Adherence Context and Outcomes framework 
and distributed via social media between May and July 2020 targeting adults taking a daily prescribed medication. Survey questions 
assessed sociodemographics, interactions with healthcare providers, clinics, pharmacies, medication management experiences, habit 
strength, and life chaos perceptions during the pandemic. Medication adherence was assessed by the self-report BAASIS© scale to 
measure implementation, discontinuation, and overall nonadherence.
Results: A total of 134 adults from the United States, mean age 50.0 (SD 16.1) years were included in this analysis. Respondents took 
a median of 3.50 (interquartile range 4) daily medications. Delays in seeing a provider were reported by 47 (35.1%). Pharmacy encounters 
were impacted; 25 (18.7%) indicated their method for obtaining medication changed. Medication nonadherence was reported among 62 
(46.3%) and was significantly greater among those who delayed prescription refills (p=0.032), pillbox users (p=0.047), and those who 
experienced greater life chaos (p=0.040) and lower habit strength (p<0.001) in the early phase of the pandemic.
Conclusion: Although the early phase of the pandemic affected access to care for nearly one-third of the sample, distance-accessible 
care options and strategies to obtain needed services without being in-person supported respondents medication management. Helpful 
strategies included provider accessibility, telehealth, home delivery/mail-order, drive-thru’s, 90-day supplies, and online/automatic 
refills. Methods to develop and reestablish habits are critical. Care providers in clinic and pharmacy settings can educate and remind 
patients about services like distance-accessible technologies and online ordering of medications and establishing routines to support 
medication adherence.
Keywords: COVID-19, habits, medication adherence, medication non-adherence, pandemics

Introduction
In the United States (US), more than two-thirds of the population takes at least one prescription medication and more 
than 70% of health-care visits involve initiating drug therapy.1 Despite the importance of medications, approximately 
50% of people experience nonadherence to medication regimens, based on research literature published before the 
coronavirus disease of 2019 (COVID-19) pandemic.2–4 Medication nonadherence leads to poor clinical outcomes, 
unnecessary health care costs,5 and increased risk for morbidity and mortality.6

In March 2020, the World Health Organization (WHO) declared the COVID-19 outbreak a pandemic.7 Internationally, 
protective measures were put in place as the outbreak threatened public health. The US responded with city and state 
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protective measures that altered US citizens mobility behaviors such as stay-at home orders, masking, and social distancing 
and quarantining procedures to slow the spread of the virus.8

The COVID-19 pandemic and protective measures to slow the spread of the virus significantly disrupted9 life and 
impacted the healthcare system. COVID-19 protective measures broadly affected daily routines and how and where 
people accessed work, school, and healthcare including their healthcare providers visits in clinics and pharmacies. To 
reduce the spread of COVID-19 and alleviate fear of spreading the virus, outpatient appointments were cancelled or 
converted to telehealth appointments10 and nonemergent and elective procedures were canceled to free healthcare 
providers availability and hospital beds for COVID-19 surges.11 Outpatient clinics and pharmacies changed their 
hours, further disrupting health care services and access. Alongside changes in healthcare were changes in business 
leading to businesses closing or moving to online and remote work. Employment changes resulted in loss of work and 
health insurance changes. The unemployment rate reached an all-time high of 14.8%, and more than 25 million 
Americans lost their health insurance.12

The unprecedented disruptions brought on by the pandemic made managing and adherence to medications more 
complex. Several studies have investigated the effects of the pandemic on nonadherence. Some studies demonstrate 
increased nonadherence occurred during the pandemic,13–15 yet others suggest that medication taking improved and 
adherence increased,15,16 while other studies suggest that rates of nonadherence remained relatively unchanged.17 These 
studies used a variety of adherence measures and focused on disease-specific populations, which might account for the 
noted differences in adherence findings. Some studies used global measures of adherence which make thorough under-
standing of the adherence problems difficult and do not provide insight into the adherence phases of initiation, 
implementation, discontinuation, and persistence. Furthermore, it is unclear how the contexts of clinics, pharmacies, 
and home were associated with experiences of managing medications and subsequent adherence. Medication adherence 
requires individuals to engage in multiple behaviors that take place in the context of clinics, pharmacies, and home18,19 as 
individuals engage in processes that affect their adherence. Clinics, pharmacies, and home are all contexts that were 
affected by the pandemic.17

Understanding people’s experiences managing medications in clinic, pharmacy, and home contexts in the early phases 
of the pandemic, when the greatest disruptions occurred, can inform development of durable interventions to supporti 
adherence in situations that disrupt healthcare delivery and routines. The purpose of this study was to describe US adults’ 
interactions with healthcare providers within the clinic and pharmacy settings and their home management of prescribed 
medications and adherence, including implementation and persistence phases of adherence during the early phases of the 
COVID-19 pandemic.

Materials and Methods
Design/Sample
This descriptive study was conducted via a survey questionnaire delivered by social media and responses obtained between 
May and July 2020, which was in the early phase of the pandemic. The overall goal of this descriptive study was to recruit 
2000 participants over the course of the pandemic. This number was selected based on the number of questions in the survey 
and the rule of thumb of having at least 10 responses per item.20 Data were collected by a one-time, web-based survey 
questionnaire delivered by Research Electronic Data Capture (REDCap).21 Study data were collected and managed using 
the REDCap electronic data capture tools hosted by Indiana University.22,23 REDCap is a widely used secure, web-based 
application to support investigators to build and deliver online surveys. This study complies with ethical practices including 
the Declaration of Helsinki24,25 and institutional review board approval was obtained prior to recruitment. This study was 
approved as an exempt study 2004518613 by the Indiana University Institutional Review Board.

A convenience sample was recruited by social media using targeted Facebook advertisements and organic sharing 
through social media. We used paid advertisement and recruitment advertisements were shown in US Facebook feeds 
with the goal of boosting link clicks. Based on Facebook analytics, paid advertisement resulted in 129 link clicks with 
a total cost of $71.83. The content of the advertisement indicated we were interested in learning how people were 
managing their medicines during the Coronavirus COVID-19 pandemic. We also encouraged wide sharing and 
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participation for people taking prescribed medication and 18 years of age and older. A button to learn more was included 
which linked interested individuals to our study information sheet and pre-screening questionnaire link that was 
a REDCap survey. Prior to accessing the survey questions reported herein, respondents were presented with a study 
information sheet describing the purpose of the study, identifying the voluntary nature of the survey, the inclusion 
criteria, anticipated time to complete the study (no more than 30 minutes), the study team members, and contacts for 
questions or concerns related to the study. A pre-screening questionnaire was created along with the study information 
sheet. For respondents to progress to the study survey questions, they needed to select a response option that indicated 
they consented to participate and that they agreed that they were at least 18 years of age, were able to read and 
understand English language, and had been prescribed any medication by a healthcare provider.

Inclusion and Exclusion Criteria
Participants were included in this study if their self-reported responses indicated that they were taking a daily prescribed 
oral medication, reported being at least 18 years of age or older. All individuals in this study reported living in the United 
States. If individuals did not affirm the above inclusion criteria, the survey closed.

Development and Pre-Testing of Survey
The questions used in the survey were developed and/or selected by the study team based on the conceptual framework 
guiding this study. The survey was designed to be “open” which means anyone with the link could access the survey. Prior 
to fielding the questionnaire, the study team tested the functionality in a test environment. The full survey questionnaire, 
including the screening questionnaire, consisted of 135 variable fields, with 12 conditionally displayed based on prior 
response options. Completing every item in the survey was not required or enforced. A button was available on each page 
for participants to review prior responses and to save and return later if needed. There were 12 pages in the full survey, 
designed to help organize the survey questions by content and ease participant burden. The participation rate was 69.4% 
(n=134) based on individuals who clicked on the initial study information and screening page (n=193) and who then 
proceeded forward to the survey questionnaire. At the conclusion of the survey, respondents who were interested in entering 
their name in a drawing for a chance to win one Kindle fire tablet were redirected to a separate REDCap survey. The 
separate survey to collect personal information for the drawing was created to keep identifiable data separated from the 
survey data. Of the 113 individuals who clicked on the link to submit their contact information to be entered into a drawing, 
91.2% (n=103), did so. We did not collect IP addresses in this study.

Conceptual Framework
Development of the survey questions and selected measures was guided by the Medication Adherence Context and 
Outcomes (MACO) framework.18,19 This framework reflects that managing medications occurs across three contexts: 
clinic, pharmacy, and day-to-day home management. Clinic contexts include the communication between patient and 
provider as people are prescribed new medications or seek to learn more about medications. Pharmacy encounters occur 
when a patient initially obtains prescribed medications by filling or refilling them. Day-to-day home management 
encompasses managing, organizing, and taking medications in the context of daily living. See Figure 1.

Survey Questionnaire
The survey questionnaire was comprised of individual questions developed by the investigators for this study as well as 
validated measures (habit strength, chaos, and medication adherence), all described below.

Respondent, Pandemic and Medication Related Characteristics
We included items for individuals to self-report sociodemographic, pandemic, and medication-related characteristics. 
Sociodemographic characteristics included gender, race, ethnicity, education level, relationship status, employment 
status, and age. Pandemic-related characteristics included social distancing and masking practices. Medication-taking 
characteristics included the number of daily oral medications taken.
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Clinic Context Independent Variables
Three questions were designed to assess interactions between respondents and their healthcare providers during the pandemic. 
These questions assessed if respondents had 1) talked with a healthcare provider since beginning social distancing, 2) if 
respondents had delayed seeking care because of pandemic related concerns, and 3) whether any new medications were prescribed 
in the last 30 days. Response options were yes/no. For respondents who indicated they had visited a healthcare provider, they were 
also asked if it was an in-person visit, on the phone, or using telehealth with internet and video. For respondents reporting they 
delayed visiting a healthcare provider, they were asked for the reasons, with response options of unable to get to the provider 
office, healthcare provider hours changed, had change in job/insurance and focused on saving money, or afraid to leave home.

Open-Ended Clinic Questions
Respondents were asked three additional open-ended questions about their pandemic experience with clinic services. 
First, respondents were asked to share if their interactions with their healthcare provider or office had changed related to 
the COVID-19 pandemic and social distancing measures. Second, they were asked what was helpful for managing 
medications during social distancing measures. Third, they were asked what they needed to better manage medications 
during social distancing in relation to their provider and clinic services.

Pharmacy Context Independent Variables
Pharmacy-related questions were designed to assess respondents’ pharmacy interactions and experiences obtaining medica-
tions during the pandemic. Respondents were asked if they had obtained a prescription medication, either a new medication or 
refill, since the beginning of the pandemic. Response options were “yes” or “no”. If they responded “yes”, they were asked to 
select all options that applied to how they obtained their medications with options of “picked up from pharmacy by self”, 
“picked up by someone else”, “delivered by pharmacy”, “mail-order” or “other”. Three additional “yes/no” response options 
were asked, to include 1) if the method for obtaining medications had changed due to the pandemic, 2) if the interaction with 
the pharmacist or pharmacy changed because of the pandemic, and 3) if respondents had delayed refilling their prescriptions 
due to the pandemic. For those indicating they “had delayed obtaining a prescription”, they were prompted to respond to the 
cause of the delay with responses, “unable to get to pharmacy”, “pharmacy hours changed”, “medication not available”, “had 
a change in job/insurance and cannot afford medication”, “worry about losing job/insurance”, and “afraid to leave home”. 
Respondents were also asked if they had stopped taking any medications due to inability to refill the medication related to the 

Figure 1 The conceptual framework based on the MACO framework. 
Notes: Adapted from Bartlett Ellis RJ, Ruppar TM. (2018 Oct. 4). The Medication Adherence Context and Outcomes Framework Image. Creative Commons Attribution 4.0 
International License.26
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pandemic, with a “yes/no” response option. For those who indicated “yes”, they were prompted to identify the reason with the 
same response options provided for those who indicated they had delayed filling a prescription.

Open-Ended Pharmacy Context Questions
Two additional open-ended questions were asked. First, respondents were asked what was helpful from pharmacy and 
pharmacy services to support managing medications during the pandemic. Second, they were asked whether they had 
what they needed from the pharmacy or pharmacy services that they did not have during the pandemic.

Home Context Independent Variables
To assess the home context, measures with evidence of validity and reliability for measuring habit strength and interruptions in 
daily routines (ie, life chaos) in the home were selected. To further assess home management, one single-item question was 
developed by the team to assess whether respondents used pillboxes or organizers for managing their medications. To assess 
habit strength, the Self-Report Habit Index,27 shortened to 11 items,28 was used to assess habit of medication taking. This scale 
measures habits and repetition of behaviors on a Likert-style scale ranging from strongly disagree (=1) to strongly agree (=5) 
with higher scores indicating stronger habits. Items were reworded to reflect taking medications during the pandemic. 
Evidence of reliability of the 11-items is reflected in the Cronbach’s alpha coefficient of 0.796 for the present study. To assess 
life daily routine consistency, we used the 15-item Confusion, Hubbub, and Order Scale (CHAOS) scale.29 This scale was 
originally developed for parents to assess their children’s home environment29 and has been shown to be associated with 
medication adherence in other studies.30 Responses were recorded on a 5-point Likert scale with response options strongly 
agree (=5) to strongly disagree (=1) and summed to a total scale score with lower scores (range 15 to 75) representing greater 
home chaos and less consistency in daily routines. Respondents were asked to respond to the CHAOS scale reflecting on daily 
routines before the beginning of the pandemic and at the time of completing the survey to assess the change related to the 
pandemic. In the present study, Cronbach’s alpha for the 15-item scale was 0.895. Respondents were asked if they used an 
organizer like a pillbox or dosette to manage medications with response options yes/no.

Dependent Variable: Medication Adherence
The self-report BAASIS© scale31 was used to measure the implementation and persistence phases of medication adherence. This 
self-report measure has been used to measure adherence in several chronic conditions and validated with electronic 
monitoring.32–36 This measure was selected for this study because it aligns with the ABC taxonomy definition of adherence37 

and can measure implementation and persistence phases of adherence. The implementation phase was assessed by 4 items that 
focus on taking adherence, timing adherence, drug holidays, and reduction in doses. All items are dichotomous with response 
options “yes/no” and each item has a follow-up question to assess the frequency of problems occurring with implementation (ie, 
once, twice, 3 times, or more than 3 times in the past 4 weeks). Any response of “yes” indicates implementation phase problems 
and is thus classified as nonadherence. Persistence is defined as the duration of time between when a person begins taking 
medication and when they stop. This was assessed with one dichotomous item (yes/no response) that asks if medication was 
stopped without consulting provider. Items are summarized individually as the proportion of respondents scoring “yes” to each 
item.38 If a respondent scored “yes” to any item implementation and persistence items, then they were classified as nonadherent.

Data Analysis
Prior to exporting data from REDCap into SPSS version 27 for data analysis, quality checks were performed within REDCap 
to identify incorrect data types, out-of-range field validation error and other types of invalid values or incorrect values. Finding 
no discrepancies beyond missingness and blank values, data were recoded and missingness examined using Missing Values 
Analysis and data assumed missing completely at random. Sample sizes are reported for each analysis. Normality was 
assessed using Q-Q plots and the Shapiro–Wilks test. Data were summarized by sociodemographic, medication-taking, and 
pandemic related characteristics, and clinic, pharmacy, and home context variables based on the MACO contexts. Categorical- 
level data were summarized using counts and percentages (n/%). Continuous data were presented using means (± standard 
deviations), and in cases where the Shapiro–Wilks was significant, medians (interquartile range). Differences in self-reported 
nonadherence and adherence were examined across all variables. For categorical-level variables, the chi-square test was used, 
and for continuous scale variables independent t-tests and paired t-tests, or the non-parametric alternatives, Mann–Whitney 
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U and Wilcoxon matched-pair signed rank tests were used to examine differences in socio-demographic, pandemic, and 
medication-related characteristics and MACO framework context-specific variables/measures. Alpha level was set at 0.05. 
Qualitative responses to open-ended items were organized thematically by content analysis and summarized as counts for each 
theme. The results are summarized by contexts of medication management that include clinic context variables, pharmacy 
context variables, home context variables and the primary outcome of interest, medication adherence.

Results
A total of 134 respondents indicated taking at least one prescribed daily oral medication and were included in the analysis. 
Table 1 shows the sample sociodemographics, medication-taking, and pandemic characteristics. As reflected in Table 1, on 
average, the sample was middle-aged, white, female, educated at the college level or beyond, married or in a relationship, 
and most reported working either full-time or part-time at the time they completed the survey. Respondents managed 
a median of 3.0 (4.0) (minimum 1, maximum 18) prescription medications daily.

Pandemic Experiences Across Medication-Related Contexts
Table 2 summarizes descriptive statistics for context-specific experiences reported in this sample. Each context variable aligned 
with the MACO framework (ie, clinic, pharmacy, and home) and associated findings are summarized in the context below.

Table 1 Sociodemographic, Pandemic, and Medication-Related Characteristics

Total*  
n (%)

Nonadherent  
(n=62)

Adherent  
(n=57)

P value 

Sociodemographic Characteristics
Gender

Female 106(79.1) 49(36.6) 42(31.3) 0.320

Male 21(15.7) 8(6) 13(9.7)

Transman (female-to-male) 3(2.2) 2(1.5) 1(0.7)
Non-binary 2(1.5) 2(1.5) 0(0.0)

Gender expansive 1(0.7) 1(0.7) 0(0.0)

Prefer not to respond 1(0.7) 0(0.0) 1(0.7)
Race

Asian 23(17.2) 7(5.2%) 10(7.5) 0.589

Black or African American 3(2.2) 2(1.5) 1(0.7)
White 104(77.6) 50(37.3) 45(33.6)

More than one race 4(3) 3(2.2) 1(0.7)

Ethnicity
Hispanic or Latinx 5(3.7) 3(2.2) 1(0.7) 0.049

Not Hispanic or Latinx 112(83.6) 52(38.8) 50(37.3)

Unknown 7(5.2) 5(3.7) 0(0.0)
Highest Educational Level

Less than high school 1(0.7) 0(0.0) 1(0.7) 0.758

High school 10(7.5) 4(3.0) 5(3.7)
Some college/University 19(14.2) 9(6.7) 8(6.0)

Completed undergraduate degree 38(28.4) 15(11.2) 18(13.4)

Some graduate education 6(4.5) 3(2.2) 2(1.5)
Completed Graduate degree 60(44.8) 31(23.1) 23(17.2)

Relationship Status (n=121)

Not married/No partner 17(14.0) 6(4.5) 11(8.2) 0.291
Married/Partner 104(86.0) 47(35.1) 43(32.1)

(Continued)
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Table 1 (Continued). 

Total*  
n (%)

Nonadherent  
(n=62)

Adherent  
(n=57)

P value 

Employment Status
Full-time 59(44.7) 24(17.9) 30(22.4) 0.056

Part-time 25(18.9) 7(5.2) 13(9.7)

Receiving disability benefits 4(3) 1(0.7) 3(2.2)
Unemployed 15(11.4) 4(3.0) 7(5.2)

Retired 29(22.0) 20(14.9) 8(6.0)

Employment Dichotomized 
Employed/Retired/Disabled 117(88.65) 54(40.3) 52(38.8) 0.422

Unemployed 15(11.4) 7(5.2) 4(3.0)

Age (n=111) Median (Interquartile range) 51.0(15) 48.84 (15.99) 53.76 (15.70) 0.126^

Pandemic-Related Behaviors
Practicing Social Distancing

Yes 127(94.8) 54(40.3) 59(44.0) 0.931
No 5(3.7) 2(1.5) 2(1.5)

Practicing Masking

Always 74(55.2) 37(27.6) 28(20.9) 0.209
Often 37(27.6) 13(9.7) 20(14.9)

Sometimes 15(11.2) 9(6.7) 5(3.7)

Rarely 6(4.5) 3(2.2) 2(1.5)
Never 2(1.5) 0(0.0) 2(1.5)

Medication-Related Characteristics
Number of daily oral medications (n=134) Mean (SD) 3.45(2.68) 3.68 (2.60) 3.42 (2.88) 0.611

Note: *Differences in total are due to non-response in some items.

Table 2 Context-Specific Experiences and Medication Adherence Outcomes

Variable Response Total Responses* 
n (%)

Nonadherence 
(n=62)

Adherence 
(n=57) 

P value

Clinic Context
Talked with provider? Yes 57(42.5) 30(22.4) 26(19.4) 0.762

No 66(49.3) 32(23.9) 31(23.1) 

Delayed seeing provider? Yes 47(35.1) 27(20.1) 19(14.2) 0.253
No 76(56.7) 35(26.1) 38(28.4) 

New medication prescribed? Yes 26(19.4) 17(12.7) 38(28.4) 0.127
No 96(71.6) 45(33.6) 48(35.2) 

Pharmacy Context
Method changed for getting 
medication 

Yes 25(18.7) 17(12.7) 8(6.0) 0.075
No 92(68.7) 43(32.0) 48(35.8) 

Not sure 2(1.5) 2(1.5) 0(0.0) 

Pharmacy interaction changed Yes 31(23.1) 41(30.6) 11(8.2) 0.108 
No 87(64.9) 20(14.9) 45(33.6) 

Not sure 1(0.7) 1(0.7) 0(0.0) 

Delayed refill Yes 9(6.7%) 8(6.0) 1(0.7) 0.032 
No 106(79) 50(37.3) 55(41.0) 

Not sure 5(3.7) 4(3.0) 1(0.7) 

(Continued)
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Clinic Context
A majority of the sample reported that they had not talked with their health care provider since the beginning of the 
pandemic (49.3%, n=66). Of 41.8% (n=56) respondents who indicated they had visited a provider, they reported how 
they visited their provider with 32.1% (n=18) doing so in person, 30.4% (n=17) by phone, and 37.5% (n=21) using 
telehealth. Delay in seeing a provider was reported by 35.1% (n=47). The reasons reported for delay included inability to 
get to provider office (5.2%, n=7), provider hours changed (1.55%, n=2), provider not seeing patients in the office 
(14.2%, n=19), change in job/insurance and affordability (0.7%/n=1), and fear of leaving house (11.2%/n=15). New 
medication was prescribed to 19.4% (n=26) of the sample.

A total of 39 (29.1%) individuals provided responses to the open-ended question about how interactions with 
healthcare providers or staff changed because of social distancing. Thirty responses included comments indicating no 
changes were noted or that no healthcare was not needed during this timeframe. For those reporting changes in clinic 
interactions, three main themes emerged within their comments to include “Care delays or cancellations” (n=27), “Use of 
distance-accessible care” (n=29), and “In-person safety precautions” (n=14).

Comments categorized as “Care delays or cancellations” experienced rescheduling of appointments or cancellations, 
sometimes by providers or the healthcare system and sometimes by patients to avoid increased risk from COVID 
exposure. For example, one respondent wrote,

I take warfarin and should have re-checked my INR in mid/late March. I have been on the same dose of warfarin for years, and 
my INR is fairly stable I felt that it was riskier to go to the hospital to check my INR rather than staying home and not checking 
it. 

Interactions with clinics and providers were facilitated through the “Use of Distance-Accessible Care” using telehealth 
services such as video and phone calls and use of patient portals, that was a change due to the pandemic. One respondent 
shared, “we usually meet in person but now we’re meeting over the phone”. Another shared,

It’s actually improved. We’ve been using written messages through his office’s on-line portal, and I feel so much better 
communicating myself fully and precisely that way. 

Clinic interactions changes with “In-Person Safety Precautions” included use of masking, social distancing in the waiting 
room, inability to bring support persons into appointments and in one case, a respondent indicated providers were seeing 
patients in the parking lot.

Among the 44 (32.8%) respondents who provided open-ended responses about what was helpful to them for 
managing medications during social distancing, three main themes emerged: “Accessible Care and Communication” 
(n=31), “Access to Medication” (n=26), and “Self-Management” (n=12). Accessible Care and Communication included 
the ability for providers to prescribe without being seen in-person, being able to connect with a provider with telephone 
and telehealth accessibility was collectively mentioned 13 times, and accessible communication available through web 

Table 2 (Continued). 

Variable Response Total Responses* 
n (%)

Nonadherence 
(n=62)

Adherence 
(n=57) 

P value

Home Context
Pillbox use Yes 53 33(24.6) 20(14.9) 0.047

No 66 29(21.6) 37(27.6)

Pandemic life chaos (n=93) M (SD) 54.33(7.68) 52.82(7.76) 56.09(7.28) 0.040^

(n=50/37.3%) (n=43/32.1%) 

Habit strength (n=85) M(SD) 55.02(12.49) 49.53(11.45) 61.2(10.68) <0.001

(n=45/33.6%) (n=40/29.9%)

Notes: *Differences in total are due to non-response in some items. Statistical significance determined by Chi-square analysis for categorical 
scale variables and independent t-tests for continuous scale variables unless otherwise noted by ^Where the Mann–Whitney U-test was used. 
Nonadherence determined based on any “yes” response to implementation and persistence medication adherence questions.
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platforms and patient portals, where respondents indicated they could message providers or clinic staff. “Access to 
Medication” included helpful measures like providing 90-day/3-month supplies of medications or 12-month prescrip-
tions, and automatic refills through the pharmacy. Self-management was a theme that included comments that indicated 
individuals managed well on their own, had knowledge to support their own self-management and took control of their 
medication management. Some self-management strategies identified included “making sure I have refills earlier than 
usual, to make sure I had extra time to get them”, and having a “regular routine”. Two comments indicated that the 
pandemic resulted in improved medication taking with one indicating “Less distractions resulted in taking meds more 
regularly”, and “I’m traveling less so I now rarely forget my medicine”.

Of the 50 (37.3%) respondents who made comments about what they needed from their provider and clinic services, 
their needs included, “Habit support or reminders” (n=3), “Supplies of medication” (n=6), “Access to care” (n=10), and 
“Medication instruction” (n=1). Examples of “Habit support or reminders” included, “Reminders. I need a routine to 
remember things like appointments or refills and since my routine has been disrupted, I totally forgot to make an 
appointment before running out of my medication” and “My routine is off so I periodically miss meds”. Those that 
reported a need for “supplies of medications” included getting refills, 3-month supplies, drive-thru, access to rare 
medications, and getting medications mail ordered. The theme “Access to care” included comments about telehealth, 
ability to see desired care provider and in timely fashion, and better communication from providers about accessibility. 
Example comments, “I’m in a COVID-19 hotspot and my doctor had been very backed up, so one refill was late”, and 
“To see my doctor not just a doctor in the practice”.

Pharmacy Context
A majority of the sample indicated they had obtained a prescription medication from the pharmacy since the beginning of 
the pandemic (77.6%, n=104). Respondents indicated they used a variety of ways to obtain medications and could select 
more than one option to report how they picked up medications. Picking up prescriptions from the pharmacy was 
reported by 59.7% (n=80); 15.7% (n=21) reported someone else obtained medications, 6.7% (n=9) had them delivered by 
the pharmacy, and 13.4% (n=18) reporting using mail-order. For those obtaining medications during this period, 18.7% 
(n=25) reported that their usual method for obtaining medications changed due to the pandemic, whereas the majority 
indicated no change (68.7%, n=92). The pharmacy interaction due to the pandemic was changed for 23.1% (n=31) of the 
respondents.

Delay and stopping medications were reported by a few respondents. Delay in refilling medication was reported by 
6.7% (n=9). Reasons for the delay were reported by seven individuals, which included fear of leaving the house 
reported by 71.4% (n=5), and inability to get to the pharmacy 14.3% (n=1) and medication not being available 14.3% 
(n=1). A small proportion of individuals reported they stopped taking a medication altogether due to the inability to 
refill a medication due to the pandemic (4.5%, n=6). Of the four (66.7%) individuals reporting reasons, 50% (n=3) 
indicated they were afraid to leave their home and 25% (n=1) indicated they were worried about losing their job or 
insurance.

Among the 56 (41.8%) open-ended responses about pharmacy services that helped with medication management, 
themes included “Home delivery” (n=16), “Drive-thru” (n=15), “Digital Technology Support” (n=8), “Access” (n=6), 
“Online and automatic refills” (n=4), “Planning ahead” (n=3), Pharmacists (n=3), 90-day supplies (n=1), and phone 
availability (n=1). Home delivery options included mail-order as well as local pharmacy delivery as noted in this 
comment, “I was not able to pick up a prescription and the pharmacy delivered for free”. The theme “Digital 
Technology Support” included apps as noted in comments, “Health plan medication app” and “Pharmacy app”, as 
well as use of text message reminders and online payment options. The theme “Planning ahead” included comments 
like, “Delivery has been delayed so we order early” and “I call before I pick up. I don’t want to wait in store to get my 
meds”.

Sixty comments (44.8%) were made about needed pharmacy or pharmacy services and themes included “Home 
delivery” (n=2), “Better communication” (n=2), “Reminders” (n=1), “Access to Medications” (n=5) and “Affordability” 
(n=3). “Better Communication” was noted in comments like, “Better communication between pharmacy and clinicians. 
Having everyone working from home makes communication difficult”, and “Needed better communication and a method 
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for picking up medications” “Access to medications” included lack of stock in pharmacies, or back-ordered medications, 
as well as limited hours and need for specific medications.

Home Management Context
The average consistency in home routine, measured by pre-pandemic chaos, was 54.78 (±7.02); median 53.0 (10.5). 
Pandemic life chaos in the sample averaged 54.33 (±7.68); median 54.0 (12.0). The differences in pre-pandemic life 
chaos compared with these scores in the early phase of the pandemic were not significantly different, p=0.540, related- 
samples Wilcoxon Signed-Rank test. Habit strength in the early phase of the pandemic was 55.02 (±12.49), median 56.0 
(19.5). Of the total sample, 43.3% (n=58) reported using an organizer like a pillbox to manage their medications. There 
was no significant difference in pre-pandemic life chaos (55.36 [±7.97]; median 54 (13), p=0.431), pandemic life chaos 
(54.23 [±8.75]; median 54 (15), p=0.766 or habit strength (52.9 [±11.5]; median 53 (18.0, p=0.108) among those using 
a pillbox, Independent samples Mann–Whitney U-test.

Medication Adherence
Table 3 shows the frequencies of self-reported medication adherence and nonadherence for each item of the medication 
adherence scale. Much of the sample reported that they adhered to the implementation phase of taking their medications. 
A majority reported they had remembered to take their doses of medications over the prior 4 weeks, took their 
medications on time, and took their prescribed amount of medication. Medications were taken early or late among 
nearly one-quarter of the sample, and less than 10% reported altering the amount of their medications. Persistence in this 
sample was high, with only a few respondents indicating they had discontinued their medications without talking with 
their provider.

Nonadherence was reported among 46.3% (n=62) of the sample, determined by those responding “yes” to any of the 
adherence scale items. We found no differences in socio-demographic, social distancing/masking practices or medica-
tion-related characteristics among those classified as adherent compared with those nonadherent as reflected in Table 1. 
Among the medication management context variables, we found that nonadherence was significantly greater among those 
reporting they delayed getting a refill in the pharmacy (p=0.032), used a medication organizer like a pillbox (p=0.047), 
experienced more pandemic life chaos (p=0.040), and those with lower habit strength (p<0.001), as reflected in Table 2. 
Among those classified with nonadherence (n=62), 80.6% (n=50) reported missing a dose of their medications over the 
prior four weeks and among those who reported missing a medication, 21% (n=13) skipped taking two or more doses.

Discussion
This descriptive study was conducted in the early phases of the pandemic to understand individuals’ medication 
management experiences and adherence, focusing on contexts of the clinic, pharmacy, and home with survey questions 
developed and selected using the MACO framework. Less than half of the sample visited with a healthcare provider in 
this early phase of the pandemic; however, changes in interactions included a greater use of distance-accessible care 
options such as telephone and telehealth. Care was also delayed or cancelled, but having 90-day/3-month supplies of 
medications was helpful. The way in which individuals interacted with their pharmacies changed for nearly one-quarter 
of the sample; however, the majority reported that their usual method of obtaining medications from the pharmacy did 
not change. Home delivery of medications like mail order as well as drive-thru options at the pharmacy helped them 
obtain their medications. A relatively low number of individuals reported that fear of leaving their home affected their 

Table 3 Frequencies of Adherence and Nonadherence

Yes, n (%) No, n (%)

Missed a dose of prescribed medication in last 4 weeks 50(37.3) 69(51.5)
Skipped two or more doses in last 4 weeks 13(9.7) 37(27.6)

Took medication early or late 33(24.6) 86(64.2)

Altered amount of medication 10(7.5) 109(81.3)
Stopped taking medication without telling provider 5(3.7) 113(84.3)
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medication management during this period. A majority of the sample reported adherence to implementation and 
persistence phases of managing their medication; however, nonadherence was noted among nearly one-half of the 
sample. In the pharmacy context, those who reported they delayed getting their medications refilled, also experienced 
significantly greater nonadherence. All the home management context variables, including habit strength, pandemic- 
related home chaos, and pillbox use, were associated with self-reported nonadherence.

The proportion of individuals self-reporting nonadherence issues (52%) was consistent with pre-pandemic medication 
adherence patterns. For example, other studies that utilized the same self-report scale found nonadherence rates ranging 
from 38% to 64%.39,40 Even though our sample did not target a specific disease process, our findings are consistent with 
pre-pandemic adherence rates reported in the literature before 2020 that document approximately 50% of people on 
average are nonadherent among the general population.3 Other studies conducted during the pandemic have reported 
nonadherence ranging from 14.8%17 to 51% which included different chronic conditions.41 Like many others, our study 
relied on self-report, which tends to overestimate adherence.

Our study did not find a difference in adherence among those prescribed new medications in the early phases of the 
pandemic. The group prescribed new medication was relatively adherent based on self-report. This finding was surprising 
given that medication access issues are common during the initiation phase of medication and access barriers are often 
associated with nonadherence.3,42 Other studies evaluating medication adherence during the pandemic found access 
barriers to healthcare providers associated with non-adherence.41 Access to healthcare providers using distance- 
accessible care options such as telephone, telehealth, and online portals was used and found to be beneficial for managing 
medications in our study. Some also felt the communication with their providers increased during this time. Our findings 
indicate that among those who visited with providers, nearly 40% used telehealth. Literature suggests that the telehealth 
utilization was 7–18% before the COVID-19 pandemic and increased to 54–72% after the pandemic started.43 Other 
studies conducted in early phases of the pandemic reflect that telehealth enhanced communication and satisfaction.44,45 It 
is likely that alternative ways of accessing providers and pharmacies supported adherence.

In the home context, nonadherence was more likely when habits were not strong and there was inconsistency in 
routines. This finding further adds to the body of literature indicating that habit strength is associated with 
nonadherence.46,47 This phenomenon has been found in other studies, where adherence was improved when linking 
medication to existing habits such as meals and hygiene rituals. Habits remove the necessity of relying on memory and 
motivation alone, thereby improving adherence.47,48 Additionally, the qualitative comments in our study supported this 
finding and respondents reported they used routines to help support taking medications, while some reported that they 
needed greater habit and reminder support from their providers and clinic services. Interventions like the 
SystemCHANGE(TM) intervention, which has shown promising results in kidney transplant recipients, focus on 
changing routines to improve adherence49 and may be a habit formation intervention that could improve adherence for 
other populations. No studies to our knowledge examined the aspects of day-to-day home management, habits and 
routines in the early phases of the pandemic, which is a unique contribution of this study in the early pandemic phase 
literature.

A surprising finding in this study was that self-reported nonadherence was significantly greater among those who reported 
using a pill organizer, like a pillbox. Studies conducted pre-pandemic have shown mixed results on the effects of pillboxes on 
medication adherence as reported in a review of reviews.50 In one of the meta-analyses included in this review, investigators 
found that packaging interventions that included pillboxes were associated with increased medication adherence.51 In that 
same meta-analysis, moderator analyses revealed that these packaging interventions were associated with larger effect sizes 
when medication adherence measures were focused on pharmacy refill measures versus self-report measures,51 suggesting the 
way that medication adherence is measured might affect conclusions drawn on intervention effectiveness. Investigators have 
called for more studies to understand the mechanisms underlying pillboxes as an intervention.52,53

Limitations of this study include the cross-sectional design, and relatively homogenous and small sample size. 
Because this was a cross-sectional study, baseline medication adherence or pre-pandemic adherence is unknown for 
respondents. Medication adherence was obtained by self-report, which may have biased the results toward higher 
reported adherence, which is a known limitation of using self-reported adherence measures. The survey timing was 
also early in the pandemic, so disruptions in medication supplies may not have been observed during this period. 

Patient Preference and Adherence 2023:17                                                                                       https://doi.org/10.2147/PPA.S393749                                                                                                                                                                                                                       

DovePress                                                                                                                         
379

Dovepress                                                                                                                                                    Bartlett Ellis et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Likewise, medication cost is a considerable barrier to medication adherence, and the economic impact from the pandemic 
may not have been fully realized. Given this was an online survey, it is likely that findings may not be representative of 
the general US population, especially those who do not access social media. Lastly, the study had a small sample size, 
including a homogeneous sample, so generalizability of findings should be considered cautiously.

Despite study limitations, there are strengths of this study and findings that have implications for practice, policy, and 
future research. While our sample size was small, the strengths of the study include assessment of people’s experiences 
managing and adhering to medication with data collection occurring in the early phase of the pandemic, nation-wide 
outreach and a patient-centered framework guiding survey development. This study also added measures with evidence 
of reliability and validity to self-reported habit strength, routine consistency, and medication adherence. We used the 
ABC taxonomy37 to select the self-report adherence measure used in this study and report adherence to enhance 
interpretation of study findings related to measures of implementation, discontinuation, and overall nonadherence. 
Other descriptive survey questions were designed specifically to align with the MACO framework contexts so that 
findings can be informative to clinic, pharmacy, and home contexts. Additionally, adding qualitative responses to the 
survey questions provided opportunities for respondents to share what was helpful to them and what they needed in the 
early phase of the pandemic. These lend to developing implications for practice, policy, and research to improve the 
patient experience in managing medications and future intervention development.

Implications for Practice
Implications for practice include the importance of interventions to improve medication adherence, especially during 
a pandemic when daily routines are altered. Interventions such as increasing access to care and medications can assist not 
only during a pandemic but also in non-pandemic times. Minimizing disruptions in obtaining medications from 
pharmacies and supporting individuals to consider ways in which they can incorporate their medication-taking in daily 
routines when medications are prescribed may improve medication adherence. It is crucial to discuss with patients access 
issues related to medication and supporting patients across all phases of medication adherence including initiation, 
implementation, and persistence. Providing prescriptions with longer refill times was noted as being helpful and may 
support medication implementation and persistence, especially when patients’ access to medications becomes proble-
matic. Making this a standard of practice when prescribing, if possible, may help improve access to medications as well 
as help alleviate disruptions should another pandemic occur. As described above, interventions that support habit 
formation delivered by providers can help support adherence.

Policy Implications
Access to telehealth and telephone services was helpful to respondents in this study. Ensuring access to these services is 
critical to ensure equitable access to care for all patients. While several respondents indicated that they used some form of 
telehealth which was helpful, others mentioned that having this access was needed. This finding suggests that not all 
people have the same access to services. Additionally, ensuring broader access to mail-order and home delivery options 
may improve access to medications, which is a known barrier to adherence. While policy has changed to improve access 
to expanded telehealth services, more advocacy and access to these services is needed to ensure that all populations can 
benefit equally from these services.

Research Implications
The extent to which pillboxes support habit strength and managing medications in life chaos should be further examined. 
Pillboxes are often thought of as strategies for planning and organizing medications. However, we did not find that habit 
strength was significantly better among pillbox users. It is possible that pillbox users were simply more aware of their 
missed doses due to the inherent adherence monitoring that comes with pillbox use. Possible mechanisms of action in 
pillboxes should be explored in future studies as well as more research evaluating interventions that support habit 
formation, like testing SystemCHANGE™ in other populations.
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Conclusion
The early phases of the pandemic affected access to care and how individuals received care in this sample. Distance- 
accessible care options and strategies to obtain needed services without being in-person supported respondents medica-
tion management, interactions with providers and pharmacy services. Helpful strategies included use of telehealth and 
telephone access to care, access to medication including home delivery, mail-order, online and automatic refills, and 
digital technology support. Habit and routine disruptions were associated with nonadherence in this sample early in the 
pandemic. Care providers in clinic and pharmacy settings can enhance care and better prepare patients for disruptions 
through education and reminders about additional services available to support medication management adherence 
including use of distance-accessible technologies, portals, online ordering, home delivery and enhancing communication 
between patients, clinic, and pharmacy settings. Advocacy efforts are needed to ensure equitable access to helpful 
services when disruptions occur, such as occurred in the early phases of the pandemic.
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