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Abstract

Electronic prescribing (e-prescribing) systems have become an essential pillar of modern clinical 

practice, replacing paper-based ordering workflows with digital transmission pathways to improve 

patient safety, reduce medication errors, and streamline clinical operations. While the adoption of 

electronic  prescribing  has  expanded  rapidly,  its  direct  influence  on  long-term  medication 

continuity and clinical adherence in primary care practices remains highly complex and variable. 

This study conducts a comprehensive survey analysis of primary care practitioners to examine 

how  specific  e-prescription  system  features,  usability  profiles,  and  inter-organizational 

communication capabilities correlate with  medication continuity.  Surveying physicians,  nurse 

practitioners, physician assistants, and administrative staff across diverse primary care settings, 

we evaluate the implementation and utilization rates of core digital prescribing functions. The 

findings  indicate  that  while  basic  transmission  capabilities  are  nearly  universal,  substantial  

barriers exist regarding system interoperability, formulary verification accuracy, and clinical alert 

fatigue. Multivariate regression analysis shows that features such as automated electronic refill  

authorization and secure bidirectional messaging with retail pharmacies are significant positive 

predictors  of  reported  medication  continuity.  Conversely,  poorly  calibrated  clinical  decision 

support alerts frequently lead to alert overrides, undermining the safety advantages of electronic 

platforms. The study concludes with practical recommendations for software vendors, clinical  

administrators,  and policymakers to optimize system usability,  reduce cognitive burden,  and 

establish robust,  closed-loop communications that  support  sustained patient  adherence and 

continuity of care.
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1. Introduction

1.1 Background and Clinical Context

Primary care practices represent the first point of contact and the cornerstone of longitudinal health 

management within the modern medical system. In these settings, clinicians regularly diagnose and 

manage  chronic,  multi-system disorders  such  as  hypertension,  diabetes,  hyperlipidemia,  and 

chronic obstructive pulmonary disease. The effective management of these long-term conditions 

relies fundamentally on the establishment and maintenance of pharmacological therapy, a concept 

widely  described  as  medication  continuity.  Medication  continuity  refers  to  the  uninterrupted,  

coordinated,  and safe  utilization  of  prescribed therapies over  the entire  course  of  a  patient's  

therapeutic plan [1]. Disruptions in this continuity, whether through primary non-adherence, where 
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a patient fails to fill an initial prescription, or secondary non-adherence, where refills are delayed or 

missed, present severe threats to patient health, leading to preventable disease exacerbations,  

increased emergency department visits, and elevated hospitalization rates.

Historically, the workflow of prescribing was heavily reliant on hand-written paper scripts, which 

were prone to transcription errors, loss, and interpretive ambiguity. To mitigate these risks and 

modernize clinical  administrative pathways,  health  information technology systems have been 

deployed globally. The transition toward electronic prescribing, commonly known as e-prescribing, 

was accelerated by legislative incentives, regulatory mandates, and clinical  safety campaigns. 

These systems enable clinicians to select medications, verify dosing parameters, and transmit 

prescriptions  directly  to  a  patient's  preferred  pharmacy  using  standardized  digital  networks, 

eliminating paper-based intermediates and introducing automated safety verifications at the point 

of care.

1.2 Statement of the Problem

Despite the widespread clinical adoption of electronic prescribing systems, the assumption that  

digital transmission automatically translates to improved long-term medication continuity has proven 

overly simplistic. The clinical reality is characterized by a fragmented healthcare ecosystem where 

electronic health record databases, electronic prescribing clearinghouses, and retail  pharmacy 

dispensing platforms frequently operate on incompatible technical standards or closed proprietary 

frameworks [2]. Consequently, while the initial transmission of a prescription from a primary care 

office to a pharmacy may occur in seconds, the feedback loop regarding whether the patient actually 

fills, collects, and continues to take that medication remains largely broken.

Clinicians in busy primary care settings often operate in an informational vacuum, unaware if a  

patient has abandoned a critical therapy until a clinical relapse occurs. Furthermore, e-prescribing 

interfaces are frequently plagued by design deficiencies, including poorly calibrated clinical decision 

support engines that generate a high volume of non-critical alerts. This clinical alert fatigue causes  

practitioners to routinely bypass critical drug interaction warnings, potentially compromising patient 

safety. Additionally, the lack of real-time integration with pharmacy benefit managers often means  

that  insurance formulary data displayed to the clinician is  inaccurate or  outdated,  resulting in 

pharmacy-level  rejections,  administrative  delays,  and  ultimately,  a  breakdown  in  medication 

continuity.

1.3 Research Scope and Objectives

To address  these  challenges,  this  study  presents  a  systematic  survey  analysis  of  electronic 

prescribing practices within primary care environments. The overarching goal is to evaluate the 

direct  and  indirect  relationships  between  specific  e-prescription  system  characteristics  and 

perceived patient medication continuity. Specifically, this research aims to achieve three primary 

objectives. First, we document the current adoption and utilization rates of both basic and advanced 

e-prescribing  functionalities  among  primary  care  providers.  Second,  we  identify  the  primary 

technological,  administrative, and clinical  workflow barriers that  impede continuous medication 

management. Third, we perform statistical analyses to determine which electronic features are most 

strongly associated with favorable medication continuity outcomes, thereby providing empirical 

evidence  to  guide  future  software  development,  clinical  policy,  and  practice  level  workflow 

optimizations [3].

2. Literature Review and Theoretical Framework

2.1 Evolution of E-Prescribing Systems
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The technological trajectory of electronic prescribing has transitioned from isolated, single-station 

utilities  to  highly  integrated,  cloud-based  network  components.  In  its  early  phases,  electronic 

prescribing was restricted to standalone software applications that required manual entry of patient 

demographic  and medication  information,  operating  as  computerized fax  systems rather  than 

structured database transactions [4]. The introduction of the National Council for Prescription Drug 

Programs  SCRIPT  standard  established  a  unified  language  for  transmitting  prescription 

instructions,  enabling  true  structured  data  exchange.  This  development  coincided  with  the 

integration of e-prescribing into comprehensive electronic health record platforms, allowing for the 

automatic synchronization of prescription entries with laboratory values, active problem lists, and 

patient allergy databases.

Modern electronic prescribing architectures are expected to handle complex, multidirectional data 

flows,  linking  the  clinical  workstation  to  national  networks  that  connect  millions  of  healthcare 

providers, insurance payers, and pharmacies. These systems are designed to perform real-time 

transactions, including electronic prior authorizations, real-time prescription benefit checks, and 

automated change-of-therapy requests. However, despite these technological advancements, the 

level of functional integration varies widely across different clinical settings. Smaller primary care  

clinics often utilize basic configurations with limited interoperability, whereas large, integrated health 

systems benefit  from highly  customized EHR modules that  facilitate  deeper  coordination with  

affiliated outpatient pharmacies.

2.2 Theoretical Models of Technology Usability and Adherence

To  conceptualize  the  intersection  between  clinical  software  usage  and  patient-level  clinical  

outcomes, researchers have drawn on established theoretical frameworks from health informatics 

and behavioral science. The Technology Acceptance Model suggests that a clinician's adoption and 

utilization of advanced e-prescribing features are governed primarily by two factors: perceived 

usefulness and perceived ease of use [5]. If a clinical interface is cumbersome, requires excessive 

navigation steps, or introduces administrative bottlenecks, practitioners are likely to reject or bypass 

its advanced features, reverting to basic transmission functions and failing to engage in proactive  

medication reconciliation or long-term adherence monitoring.

In parallel, patient medication continuity can be understood through the lens of workflow integration 

theory, which suggests that clinical systems must be designed to align with the real-world behaviors 

of both clinicians and patients [6]. The primary care prescribing process is not a single, isolated 

event  but  rather a continuous cycle that  encompasses initial  diagnosis,  joint  decision-making, 

prescription transmission, pharmacy dispensing, patient collection, ingestion, clinical feedback, and 

therapy adjustment. Disruptions at any node in this cycle degrade the continuity of care. Inadequate 

system integration, such as the inability of a clinic's EHR to receive automatic fill-status updates  

from external pharmacies, represents a major structural barrier that prevents the clinical team from 

intervening when a patient exhibits non-adherent behavior [7].

2.3 Usability Barriers and Alert Fatigue

A significant impediment to the safe and effective use of electronic prescribing systems is the 

phenomenon of alert fatigue. Clinical decision support systems are integrated into e-prescribing 

workflows  to  provide  real-time  alerts  regarding  potential  drug-drug  interactions,  drug-allergy 

contraindications,  excessive  dosing  thresholds,  and  formulary  restrictions.  However,  because 

software developers often configure these warning systems with low clinical specificity thresholds 

to avoid liability, clinicians are bombarded with highly repetitive, clinically irrelevant warnings. 

Studies in human factors engineering show that as the volume of low-utility alerts increases, user 

sensitivity decreases, leading to a high rate of alert overrides. When clinicians develop a habit of 
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quickly clicking past warnings, the safety utility of the clinical decision support system is neutralized, 

and critical, life-threatening alerts may be ignored along with minor ones. This issue is compounded 

by poor system usability, including complex menu navigation, confusing layout configurations, and 

a lack of customizability, which increases cognitive load and subtracts valuable time from patient-

clinician interactions.

Figure 1: Conceptual Framework and Data Flow Map of E

3. Methodology and Survey Design

3.1 Research Design and Participant Recruitment

This  study  utilized  a  cross-sectional,  descriptive,  and  analytical  survey  design  to  capture 

quantitative and qualitative perspectives from primary care professionals. The research design was 

chosen to gather data from a geographically and institutionally diverse cohort  of practitioners,  

enabling  a  representative  analysis  of  electronic  prescribing  practices  across  different  clinical  

contexts.  The study cohort  included family  medicine physicians,  internal  medicine physicians, 

pediatricians, nurse practitioners, physician assistants, and clinical practice administrators currently 

practicing in primary care settings.

To achieve a representative sample,  a stratified random sampling strategy was implemented. 

Participants were recruited from national clinician registries, regional professional associations, and 

primary  care  collaborative  networks  [8].  Recruitment  efforts  were  supplemented  by  targeted 

electronic  communications  and professional  forums.  To  be  eligible  for  inclusion  in  the  study,  

participants were required to be active prescribers or clinical administrative personnel involved in  

medication management workflows, with at least one year of experience utilizing an electronic 

prescribing system within a primary care setting. Ethical approval for the study protocol was secured 

from the institutional review board, and all participants provided electronic informed consent prior to 

completing the digital survey instrument.

3.2 Survey Instrument Development and Validation

The survey instrument was developed following an extensive review of validated health informatics 

evaluation scales, including the System Usability Scale and the Technology Acceptance Model  

questionnaire [9]. The draft survey was refined through a series of pilot evaluations with a panel of 
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health informatics experts and practicing primary care physicians to ensure content validity, clarity 

of phrasing, and clinical relevance. 

The finalized survey instrument consisted of  four distinct functional modules. The first  module 

gathered participant demographic and practice-level characteristics, including medical specialty, 

years of clinical experience, geographic location, practice structure, and the specific electronic 

health record platform utilized. The second module assessed the presence, availability, and clinical 

integration of specific electronic prescribing system features, using a binary response format and 

frequency-of-use scales. The third module measured perceived system usability and cognitive 

workload, utilizing a five-point Likert scale ranging from strongly disagree to strongly agree. The 

fourth module gathered subjective and objective assessments of medication continuity, focusing on 

perceived  rates  of  patient  primary  non-adherence,  the  frequency  of  proactive  medication 

reconciliation,  the  ease  of  handling  prescription  renewal  requests,  and  the  quality  of  inter-

organizational communication with retail pharmacies [10].

3.3 Data Collection and Quality Control

Data collection was executed over a four-month period using a secure, web-based survey hosting 

platform compliant with institutional data privacy policies. To maximize response rates and reduce 

non-response bias, a multi-stage communication strategy was deployed, including initial invitation 

letters, bi-weekly electronic reminders, and optional participation incentives in the form of entry into 

a drawing for educational grants.

A total of 420 survey responses were received. To guarantee data integrity and analytical rigor, a 

multi-step data cleaning protocol was implemented. First, incomplete surveys where the respondent 

abandoned the questionnaire before completing key modules were excluded from the analysis.  

Second,  responses  that  exhibited  pattern-answering  or  speed-running  behavior  (defined  as 

completing the survey in less than one-third of the median completion time) were removed. After 

applying these exclusion criteria, 350 highly complete and valid survey responses were retained for 

the final quantitative analysis.

Table 1: Primary Care Practitioner Demographic Characteristics

Variable Category Frequency Percentage

Practice Specialty: Family Medicine 145 41.4

Practice Specialty: Internal Medicine 115 32.9

Practice Specialty: Pediatrics 52 14.9

Practice Specialty: Advanced 
Practice Nursing

38 10.8

Practice Size: Solo Practitioner 42 12.0

Practice Size: Group Practice (2 to 
10 clinicians)

188 53.7

Practice Size: Institutional / Hospital-
Based

120 34.3

Years using E-Prescribing: Less than 
2 years

25 7.1

Years using E-Prescribing: 2 to 5 
years

98 28.0

Years using E-Prescribing: More than 
5 years

227 64.9

4. Empirical Data Analysis

4.1 Statistical Methodology

The statistical analysis of the survey data was conducted using structured software tools. The 

analysis followed a sequential approach, beginning with descriptive statistics to summarize the 

demographic profiles of the respondents, practice characteristics, and system feature integration 
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levels. Continuous variables, such as system usability scores, were analyzed using means and 

standard deviations, while categorical variables were expressed as frequencies and percentages.

To  identify  relationships  between  e-prescribing  system  capabilities  and  medication  continuity 

outcomes,  bivariate  analyses  were  performed.  These  included  independent  sample  t-tests  to 

compare  mean  usability  scores  across  different  practice  settings,  and  chi-square  tests  of 

independence to evaluate associations between specific system features and clinician-reported 

adherence outcomes [11]. To control for confounding clinical and practitioner-level variables, a 

multivariate logistic regression model was constructed. The dependent variable was defined as high 

medication continuity (characterized by clinician-reported continuity rates exceeding eighty percent 

within their patient panels), while the independent variables included specific technical capabilities 

of the e-prescribing system, system usability indices, practice structure, and years of prescribing 

experience. Before executing the regression analysis, diagnostic evaluations were performed to 

verify  the  absence  of  multicollinearity,  confirming  that  the  variance  inflation  factors  for  all  

independent variables were well below the standard threshold.

4.2 Integration and Utilization Rates of Prescribing Features

The survey results indicated a high baseline adoption of basic electronic prescribing features among 

primary care practices, but revealed substantial gaps in the integration and clinical utilization of 

more  advanced  functionalities.  While  electronic  transmission  of  new  prescriptions  to  retail 

pharmacies was reported as universally integrated and highly utilized, advanced features designed 

to assist in long-term medication management and inter-organizational communication exhibited 

much lower deployment and satisfaction rates [12].

As detailed in Table 2, features such as real-time formulary verification, which are designed to show 

patient-specific copay costs and insurance coverage at the point of care, were technically integrated 

into eighty-two percent of systems, but only utilized on a high-frequency basis by forty-five percent  

of respondents. Furthermore, clinician satisfaction with this feature was notably low, with a mean 

score of 3.12 out of 5. Clinicians reported that the formulary data displayed by their systems was  

frequently inaccurate, leading to pharmacy callbacks and delays in medication initiation. Similarly,  

secure bidirectional messaging with external pharmacies, which is critical for resolving prescription 

queries and modifying therapies, was integrated in sixty-one percent of settings, but actively used 

by only twenty-four percent of clinicians. This indicates that despite the technological capacity for  

secure  messaging,  most  practices  continue  to  rely  on  traditional,  high-friction  communication 

channels like telephone and fax to resolve prescription discrepancies.

Table 2: E-Prescription System Features and Adoption Metrics

E-Prescribing System 
Feature

Core Integration Rate
High Frequency 
Utilization Rate

Clinician Satisfaction 
Score

Electronic Transmission to 
Pharmacy

100.0 98.6 4.62

Real-Time Formulary 
Inquiry

82.4 45.1 3.12

Drug-Drug Interaction 
Alerts

94.6 88.9 2.84

Bidirectional Pharmacy 
Messaging

61.1 24.3 2.45

Automated Refill 
Authorization

74.3 58.6 3.89

Medication Reconciliation 
Support

68.9 34.0 3.01

4.3 Technical and Communication Barriers
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The survey identified  significant  technical  and communication barriers  that  directly  undermine 

medication  continuity  in  primary  care  workflows.  A  primary  technical  barrier  is  the  lack  of  

standardized, bidirectional data sharing between primary care EHRs and retail pharmacy systems. 

While systems can transmit a prescription downstream, they rarely receive automated electronic 

updates indicating whether the patient filled or collected the medication. This lack of a closed-loop 

system forces clinics to rely on manual patient self-reporting, which is notoriously unreliable [13].

Another significant barrier is the administrative burden associated with managing electronic refill  

requests.  While  automated electronic  refill  requests  are supported by seventy-four  percent  of  

systems, many clinicians reported that pharmacies frequently send duplicate requests via fax and  

electronic channels simultaneously. This duplication forces clinical staff to spend valuable time 

cross-referencing records to avoid double-prescribing, introducing errors and delaying renewals. 

Finally, the low clinician satisfaction score for drug-drug interaction alerts (2.84 out of 5) highlights 

the ongoing challenge of clinical decision support configuration, with clinicians stating that a vast 

majority of system-generated warnings lack clinical relevance and are routinely overridden.

5. Discussion and Practical Implications

5.1 Interpretation of Findings and Predictors of Continuity

The multivariate regression analysis, summarized in Table 3, provides critical insights into the 

technological and systemic factors that influence medication continuity in primary care practices. 

The model isolates the unique contributions of individual e-prescribing features, system usability, 

and practice characteristics, adjusting for potential confounding variables. The results demonstrate 

that administrative and communication features, rather than basic clinical warning alerts, are the 

strongest predictors of long-term medication continuity.

The most powerful predictor identified in our analysis was automated electronic refill authorization, 

which was associated with an eighty-four percent increase in the odds of high medication continuity. 

This finding suggests that when the administrative burden of renewing long-term maintenance 

medications  is  minimized,  the  likelihood  of  a  patient  experiencing  a  gap  in  their  therapy  is  

significantly reduced [14]. When pharmacies can transmit structured refill requests directly into a 

clinician's EHR task queue, and the clinician can approve these requests with a single click after a  

brief review of the record, the administrative lag that frequently leads to interrupted therapy is  

minimized.

Table 3: Multivariate Regression Analysis of Medication Continuity Predictors

Independent Predictor 
Variable

Odds Ratio
Ninety Five Percent 
Confidence Interval

Statistical Significance

Automated Refill 
Authorization

1.84 1.32 to 2.56 p less than 0.001

High System Usability 
Score

1.56 1.14 to 2.13 p less than 0.01

Real-Time Formulary 
Verification

1.28 0.95 to 1.72 p equals 0.103

Bidirectional Messaging 
Use

1.62 1.18 to 2.22 p less than 0.01

Medication Reconciliation 
Ease

1.41 1.05 to 1.90 p less than 0.05

Practice Size (Institutional 
vs Solo)

1.12 0.81 to 1.55 p equals 0.495

Furthermore, system usability was shown to play a critical role, with a high system usability score  

associated with a fifty-six percent increase in the odds of high medication continuity. This statistical 

association emphasizes that clinical software design is not merely a matter of convenience, but 

directly  impacts  patient  outcomes.  A well-designed,  intuitive  prescribing interface reduces the 
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cognitive  load  on  clinicians,  allowing  them  to  dedicate  more  cognitive  resources  to  patient 

engagement and clinical decision-making. 

Bidirectional pharmacy messaging also emerged as a highly significant predictor of continuity, 

reflecting the value of direct, secure communication channels in resolving therapy discrepancies 

[15]. When a pharmacist can send a secure, electronic query regarding an alternative formulation 

or a dosage correction directly within the clinician's workspace, the issue can be resolved in a timely 

manner. Conversely, when clinicians must rely on traditional telephone calls or faxes, administrative 

delays increase, and patients are more likely to leave the pharmacy empty-handed.

5.2 System Design and Clinical Workflow Improvements

The empirical findings of this study point to several concrete strategies for software developers and 

clinical  administrators  to  optimize  electronic  prescribing  systems.  To  address  the  pervasive 

challenge of clinical alert  fatigue, software vendors must move away from generic, rule-based 

clinical decision support systems toward context-aware, patient-specific alert algorithms. These 

systems should analyze the patient's comprehensive health record, including longitudinal laboratory 

values, documented clinical history, and stable historical therapies, to filter out clinically insignificant 

warnings. For example, if a patient has been stably taking a medication combination for years  

without adverse events, the system should suppress standard interaction alerts for that patient, 

reserving high-priority warnings for newly introduced therapies or patients with declining renal 

function.

In addition, clinical workflows should be redesigned to leverage the capabilities of allied health 

professionals, such as clinical pharmacists and medical assistants. Medication reconciliation, which 

is critical for maintaining an accurate, updated list of active therapies, should be integrated into the  

intake process, with medical assistants performing initial reconciliations before the clinician enters 

the exam room [16]. Furthermore, clinical practices should establish standardized protocols for 

utilizing bidirectional messaging platforms, designating specific clinical staff to monitor and respond 

to pharmacy queries throughout the day. This reduces the burden on individual physicians and 

ensures that prescription issues are resolved before the patient arrives at the pharmacy counter.

5.3 Policy Recommendations and Interoperability Mandates

To  achieve  a  truly  integrated  clinical  environment  that  supports  continuous  medication 

management,  regulatory  authorities  and  policy  makers  must  implement  and  enforce  robust 

interoperability  standards.  While  current  legislative  frameworks  have  successfully  driven  the 

adoption of EHR systems, they have not fully resolved the challenges of inter-organizational data  

sharing. Federal and regional health agencies should mandate the universal implementation of  

advanced SCRIPT transactions, including electronic cancel-Rx messages and RxFill notifications. 

The integration of RxFill transactions is particularly critical for medication continuity. This transaction 

sends an automated, electronic notification from the pharmacy back to the prescriber's EHR when 

a patient successfully collects their medication, or conversely, when a prescription is returned to 

stock after remaining uncollected for a specified period. Access to this real-time adherence data 

would allow primary care teams to identify non-adherent patients proactively,  triggering timely 

clinical  outreach  and  coordination  [17].  Furthermore,  policies  must  be  aligned  to  support  the 

modernization of retail pharmacy communication infrastructures, ensuring that smaller, independent 

pharmacies have the technical  and financial support required to integrate secure, bidirectional 

messaging with regional primary care networks.

6. Conclusion and Future Directions

6.1 Summary of Key Insights
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This survey analysis of primary care practices demonstrates that electronic prescribing systems are 

critical  tools  that  influence  patient  medication  continuity.  While  basic  electronic  transmission 

features  have  achieved  universal  adoption,  the  advanced  functionalities  needed  to  support  

longitudinal care coordination remain underutilized and poorly integrated. The statistical findings 

highlight that automated electronic refill authorization, system usability, and secure bidirectional 

messaging with retail pharmacies are the strongest technical predictors of medication continuity 

[18]. 

The study also underscores the persistent challenges that continue to compromise clinical efficiency 

and patient safety. Alert fatigue remains a significant concern, driven by poorly configured systems 

that generate a high volume of clinically irrelevant warnings. Additionally, the lack of a reliable  

feedback loop regarding fill status prevents clinical teams from identifying and addressing non-

adherence in a timely manner. To address these limitations, a coordinated effort is required from 

software  developers,  clinical  leaders,  and  policymakers  to  design  intuitive,  context-aware 

prescribing interfaces, establish secure, closed-loop communications, and implement advanced 

interoperability standards.

6.2 Directions for Future Research

While this study provides valuable insights into the relationship between e-prescribing features and 

medication continuity, several avenues remain for future health informatics research. First, future 

longitudinal studies should combine self-reported clinician survey data with objective electronic 

health record logs, pharmacy dispensing records, and patient insurance claims databases. By 

correlating system usage logs  directly  with  verified  pharmacy claims and patient-level  clinical 

metrics, researchers can construct more precise, objective models of prescribing behaviors and 

clinical outcomes.

Second, further research should explore the integration of emerging technologies, such as artificial 

intelligence and machine learning, into clinical decision support systems. Investigations should 

focus on whether predictive algorithms can successfully minimize alert fatigue by tailoring clinical  

warnings to the specific patient profile and clinician specialty [19]. Third, the role of patient-facing 

tools, including patient portals and mobile health applications, in supporting medication continuity  

warrants closer evaluation. Understanding how patient-facing tools can be integrated with provider-

facing prescribing systems will be essential for developing a truly collaborative, patient-centered 

approach to medication safety and long-term adherence.
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