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Abstract 

The use of information technology provides a beneficial avenue for integrating CPGs into 

daily clinical work-flow processes by embedding electronic prompts and/or decision-support 

tools within EHR systems.  These have been shown to increase clinician use of and adherence to 

evidence-based standards of care. The purpose of this project was to determine if EHR-

embedded prompts affected the frequency of clinician lab ordering at a community-based 

mental/behavioral health facility located in the Northeast corner of Kansas. The agency’s 

PMHNP was the only study participant. A retrospective chart review was conducted to assess 

clinician lab monitoring practices prior to and immediately after implementation of an EHR–

embedded prompt.  Analysis of the data indicated that the prompt influenced the provider’s lab 

ordering behavior at the point of care as evidenced by increasing the provider’s lab ordering 

frequency by 43% across all patient populations. Data analysis also indicated statistically 

significant (p < .001) decrease in the frequency of missed opportunities during the patient 

encounter for the PMHNP to provide or consider additional CPG recommended services that 

support patient safety and treatment efficacy. The prompt had a positive effect on the PMHNP’s 

lab monitoring practices, increasing the use of CPGs and established an avenue for further 

process improvements.   
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The Effect of Electronic Health Record Prompts on the Lab Ordering Frequency of Clinician’s 

Managing Patients Taking Psychotropic Medications 

Evidence-based mental health treatment often involves the use of psychotropic 

medications.  While effective at addressing the symptoms associated with different psychiatric 

conditions, these drugs also carry a wide range of side effects which can negatively impact a 

patient’s overall health and/or their adherence to treatment (Nguyen, Seiler, Brown, & 

O’Donoghue, 2020).  Multiple clinical practice guidelines (CPGs) have been developed to help 

mental health clinicians safely manage and monitor patients taking psychotropics as part of their 

treatment.  CPGs are systematically developed recommendations based on the best available 

evidence and clinical practice experience intended to assist clinicians in caring for patients with 

specific conditions (Shakelle, 2020).  Despite their potential to improve the quality and cost 

effectiveness of care as well as optimize treatment outcomes, CPGs are not frequently used in 

psychiatric care (Hiemke et al., 2017; Nguyen et al., 2020; Saddicha & Chaturvedi, 2014).  

Research has identified multiple factors that serve as barriers to clinician use of and adherence to 

CPGs in mental health care.  When these factors are not systematically addressed, the 

appropriate use of CPGs in the delivery of evidence-based mental health treatment remains 

inconsistent and the risk for unwarranted and/or unnecessary diagnostics and suboptimal patient 

care increases (Fischer et al., 2016).  Therefore, aligning the care processes of psychiatric 

providers with the most up-to-date evidence increases the potential for improved patient 

outcomes (Fischer et al., 2016; Hiemke et al., 2017; Nguyen et al., 2020; Saddicha & Chaturvedi, 

2014).   

Background 
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The Institute of Medicine (IOM) defines CPGs as "statements that include 

recommendations, intended to optimize patient care, that are informed by a systematic review of 

evidence and an assessment of the benefits and harms of alternative care options" (IOM, 2011, p. 

1).  Along with clinical expertise, patient values & expectations, CPGs constitute one of the three 

pillars of evidence-based practice (Nguyen et al., 2020).  High-quality CPGs are based on the 

best available scientific evidence and developed through a transparent process conducted by 

multidisciplinary experts as well as patient representatives (IOM, 2011; Shekelle, 2020).  The 

recommendations should be explicit and without ambiguity, readily accessible, meticulously 

screened for potential bias and conflict, and flexible enough to be updated regularly (Fischler et 

al., 2016; Saddichha & Chaturvedi, 2014).   

Originally developed to help decrease inappropriate variability in treatments and the 

incidence of unnecessary procedures, CPGs serve to support and guide clinical decision-making 

and bridge the gap between research and clinical practice (Fischer, Lange, Klose, Greiner, & 

Kraemer, 2016).  They are also commonly used by insurance providers to measure quality, 

determine reimbursement rates, and have been used as evidence in malpractice suits (Shekelle, 

2020).  Across the healthcare spectrum, residents and clinicians in training are expected to be 

familiar with CPGs and are evaluated on their knowledge of and adherence to the 

recommendations (Saddichha & Chaturvedi, 2014).  Despite the increasing number of CPGs and 

research indicating their potential to improve patient outcomes and care processes, use of these 

guidelines in clinical practice remains inconsistent, particularly in the mental health sector where 

adherence to CPGs continues to be low (Fischler et al., 2016; Saddichha & Chaturvedi, 2014).   

In a scoping review of the literature, Fischer et al. (2016) identified three broad categories 

of factors that act as barriers to CPG implementation and use, these include: (a) personal, (b) 
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guideline-related, and (c) external factors.  Personal factors relate to clinicians’ knowledge and 

attitudes about available CPGs and often serve as indicators of behavioral change (Fischer et al., 

2016).  Guideline-related factors are connected to the processes involved in the development, 

dissemination, and accessibility of the recommendations. External factors refer to organizational 

constraints embedded within an agency’s policies and protocols, resource deficits, the social and 

clinical culture of the facility, and a lack of multidisciplinary collaboration (Fischer et al., 2016).   

These barriers need to be systematically addressed at the organizational level and within the 

context of the individual facility to successfully incorporate, and facilitate clinician adherence to, 

high-quality CPGs in clinical practice (Fischer et al., 2016; Fischler, Riahi, Stuckey, & Klassen, 

2016).   

The knowledge component of personal factors refers to both clinicians’ lack of 

familiarity with the guidelines and its recommendations as well as a lack of awareness of the 

guideline’s existence.  Main barriers associated with attitude include the clinician’s self-efficacy 

and skill level, disagreement with the guidelines, expectation of the treatment outcomes and/or a 

faith in current treatment practices, and insufficient motivation to use the CPG (Fischer et al., 

2016; Fischler, Riahi, Stuckey, & Klassen, 2016).  In a critical review of CPG use in psychiatric 

practice Saddichha and Chaturvedi (2014) found that mental health clinicians were unlikely to 

refer to a CPG if they perceived it as being of poor quality, too ambiguous or complex, or 

personally disagreed with the recommendations.  Similarly, Fischler et al. (2016) identified lack 

of awareness, disagreement with guidelines, negative attitudes about CPGs in general, lack of 

motivation to change or confidence in existing procedures as personal factors having significant 

influence on the adoption of and adherence to CPGs in mental health practice.   
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Guideline-related factors are associated with the processes involved in the development 

of the guideline, how the information is disseminated and presented, and the accessibility of the 

recommendations.  The quality and level of evidence used to develop the guidelines and the 

verisimilitude of the recommendations affect the trustworthiness of the CPG and its applicability 

in clinical practice (Fischler et al., 2016).  The length of the CPG, the complexity or ambiguity of 

its recommendations, and the format and/or design of the document also constitute guideline-

related factors affecting clinician CPG usage (Fischer et al., 2016). 

Among the external factors, organizational constraints are of considerable importance to 

the implementation, adoption, and adherence of CPGs within healthcare settings.  Addressing 

these factors requires changing a facility’s organization of care through the adoption and 

standardization of new protocols and daily work-flow processes. Jolliffe et al. (2019) found that 

implementing routine audit and feedback cycles increased clinician adherence to recommended 

CPGs in an inpatient acquired brain injury rehabilitation setting.  Fischler et al. (2016) found that 

the integration of guidelines into daily work-flow processes facilitated clinician accessibility, 

mitigated time, and resource constraints, and was essential to the successful implementation of a 

CPG for schizophrenia in a psychiatric hospital.  Bomboy (2018) reported that incorporating a 

metabolic monitoring form into the workflow of an outpatient community mental health center 

increased provider lab order rates for patients prescribed atypical antipsychotic medications.    

The use of information technology presents an advantageous avenue for integrating CPGs 

into daily work-flow processes in clinical practice.  Embedding electronic prompts and/or 

decision-support tools that incorporate CPG recommendations into electronic health record 

(EHR) systems have been shown to increase clinician use of and adherence to evidence-based 

standards of care (Bomboy, 2018; Moja et al., 2014; Seki et al., 2019).  Seki et al. found that an 
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embedded electronic prompt in a hospital EHR system improved clinician monitoring of serum 

lithium levels and increased the rate of lab orders to a level consistent with a specific CPG.  In a 

follow up study on the effects of an electronic metabolic monitoring tool embedded in the EHR 

of a state corrections facility, Reeves, Tamburello, and Debilio (2017) found improved clinician 

adherence to a CPG for metabolic monitoring developed by the American Psychiatric 

Association (APA) and decreased rates of metabolic syndrome among prisoner patients taking 

atypical antipsychotic medications.   

Project Purpose and Objectives 

The purpose of this project was to determine if embedded prompts in the electronic health 

record aligned mental health clinician’s lab ordering behaviors with current clinical practice 

guideline recommendations.  In the summer of 2020, project team members conducted a 

retrospective chart review to obtain data regarding lab monitoring practices for five weeks prior 

to the implementation of an EHR – embedded prompt, and for five weeks after implementation.   

Review of Literature 

Evaluation of Literature 

To assess the body of empirical evidence regarding the use of EHR prompts for lab 

monitoring for psychotropic medications, a review of current literature was completed during the 

Spring and Summer of 2020.  Using EBSCO SmartText and the search terms “electronic health 

record prompts for lab monitoring for psychotropic medications” and “clinical decision support,” 

project investigators queried Academic Search Ultimate, Alt HealthWatch, Cumulative Index of 

Nursing and Allied Health Literature (CINAHL) Complete, Cochrane Database of Systematic 

Reviews, Health Source: Nursing/Academic Edition, MEDLINE, Psychology and Behavioral 

Sciences Collection Search.  Inclusion criteria was initially limited to scholarly peer reviewed 
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journal articles, available in English, originating within the United Sates, and published between 

January 1, 2010 and July 30, 2020.  The initial search resulted in 3,349 results.   

Based on a preliminary review of the available literature, project investigators conducted a 

subsequent search to capture only articles containing the search term “clinical decision support” 

within the keywords of the article.  Adding this exclusion criteria to the search reduced findings 

to 266 results, including 7 systematic reviews.  Articles pulled from systematic reviews 

expanded the lower end of the inclusion publication date range to 2005.  Abstracts of these 

articles were reviewed individually and further reduced based on relevancy to the QI project 

topic of EHR-embedded prompts for lab monitoring of patients taking psychotropic medications.   

A total of 19 articles met review inclusion criteria and were pertinent to this project.   

Despite the increasing installation of clinical decision support systems (CDSS) in EHR 

systems, the available literature indicates a lack of application in community-based, outpatient 

mental health settings.  As a result, the majority of studies included in this review were focused 

on the implementation and effectiveness of CDSSs in hospital settings and/or community-based 

primary care clinics.  Additionally, the strength of the research varies with the greatest 

proportion (11 studies) constituting quasi-experimental, pre- and post-interventional, interrupted 

time series designs, six randomized controlled trials (RCTs), one cohort study, and one quality 

improvement (QI) study.  

CDSS Use in Healthcare 

With the advances and increased use of technology in the delivery of healthcare, many EHR 

systems are now being installed with computerized clinical decision support systems (CDSS), 

also referred to as clinical decision support tools (CDST). Typically based on CPG or best-

practice recommendations, CDSSs are designed to be integrated into clinical workflow processes 
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to support clinicians’ decision-making at the point-of-care by providing immediate access to 

evidence-based information for certain patient conditions. Employing a myriad of mechanisms, 

such as alerts, prompts, orders sets and screening tools, CDSSs are being increasingly used to 

improve patient care, enhance prevention efforts, reduce costs, and increase adherence to CPGs, 

including lab monitoring of patients taking medications (Mahabee-Gittens, Dexheimer, & 

Gordon, 2016).  The potential effectiveness of CDSSs, however, is dependent on its design and 

fit with the clinical environment in which it will be used (Olakotan & Yusof, 2020).   

CDSS Interventions in Preventive Care 

A primary goal of the healthcare system in the United States is improvement in the 

overall health status of the population through the use of clinical prevention techniques and 

population health activities. Despite the effectiveness and availability of preventive health 

services, they continue to be underutilized by both patients and providers (Levine, Malone, 

Lekiachvili, & Briss, 2019).  CDSSs can be designed to support and promote clinical prevention 

strategies aimed at stopping a disease or illness before it occurs (primary prevention), detecting 

and intervening early in the disease process (secondary prevention), and slowing or stopping the 

progression of disease once it has occurred (tertiary prevention).  While the benefits of CDSS use 

in preventive care seems promising, research indicates variable effectiveness of these decision-

support systems in clinical practice. 

 Szilagyi et al. (2015) found no difference between EHR-embedded prompts and usual 

standard-of-care practice in increasing adolescent immunization rates in a network of primary 

care clinics.  In contrast, Zimet et al. (2018) and Wilkinson et al. (2019) found higher rates of 

human papillomavirus (HPV) vaccinations among adolescent patients of primary care provider 

groups who received CDSS prompts compared to providers who received no prompts.  Using a 
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CDSS prompt designed to remind clinicians and medical staff to address contraception and 

preconception care in female patients 13-44 years of age during non-obstetric visits, Shah et al. 

(2018) found a significant increase in screenings and documentation of patient response after 

implementation of the prompt.   

The variable effectiveness of CDSS prompts in these studies reveals the importance of 

system fit within clinical workflow processes (Olakotan & Yusof, 2020).   Based on their results, 

Szilagyi et al. (2015) concluded that provider use and adherence to the CDSS prompts requires 

concurrent practice-based changes (i.e., hard-stop measures, periodic individual and/or practice-

level performance audits with feedback).    In comparison, participants in the Wilkinson et al. 

(2019) study were routinely using the CDSS and alterations to it were common and expected, 

therefore integration of the new automated prompt did not require additional training or 

significant changes in daily workflow processes.  Prior staff use and familiarity with the CDSS 

system among study participants was also a factor in the Shah et al. (2018) study on the use of 

EHR-based CDSS prompts for family planning services screening.  The study findings included 

high staff acceptability of the intervention and minimal interruption to workflow post-

implementation.  

Equally important to how well a CDSS prompt fits within the clinical workflow is its 

capacity to support clinician acquisition and analysis of the information, decision-making and 

subsequent actions following the delivery of the prompt (Olakotan & Yusof, 2020). While not a 

focus of the study, an outcome of Szilagyi et al.’s (2015) study was an increase in the frequency 

of provider discussions with patients and families regarding the importance of vaccinations after 

implementation of the CDSS prompt.  Emphasizing the influence of the patient-provider 

relationship on vaccination uptake, Zimet et al. (2018) found significantly higher HPV 
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vaccination rates when CDSS prompts also provided clinicians with a script for recommending 

the vaccination to patients and their parents/guardians.  Together, these studies indicate the 

potential of well-designed CDSS prompts to improve preventive care efforts and enhance 

patient-provider communication.    

CDSS Intervention for Reducing Healthcare Costs 

 According to the Centers for Medicare and Medicaid Services (CMS), healthcare 

expenditures reached $3.6 trillion in 2018, accounting for almost 18% of the nation’s Gross 

Domestic Product (CMS, 2019).  In addition to posing a threat to national economic security, 

rising healthcare costs are a leading cause of financial hardship for individuals and families 

living in the United States (CMS, 2019; Eaton et al., 2018).  To improve resource utilization, 

reduce unnecessary spending, and increase the value of patient care, many hospital systems and 

healthcare providers are employing the use of CDSS interventions (Hinson et al., 2017).  

 With approximately 80% of total healthcare expenditures driven by clinician treatment 

decisions, researchers have been investigating the use of CDSS prompts and messages to change 

provider practice behaviors and minimize waste.  To reduce clinician orders for unnecessary 

coagulation tests for patients presenting to the emergency department with chest pain, Hinson et 

al. (2017) implemented a simple interactive EHR-embedded prompt that would appear each time 

a coagulation study was ordered.  Post intervention results indicated a 35.3% reduction in total 

coagulation study orders and a 26.4% decrease in orders for lab tests adding no value to the 

patient’s care, defined as lab tests frequently ordered in the emergency department despite the 

absence of clinical indication or presenting symptoms.  Overall, the implementation of the 

prompt and reduction in test orders yielded a total annual cost saving of $22,964.   
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 In another study aimed at reducing non-value-added lab test ordering, Eaton et al. (2018) 

found no change in the number of physician lab orders following implementation of non-

intrusive messages describing appropriate indications for selected lab tests in the EHR’s 

computerized order entry (CPOE) system.  The differences in the effect of the two study 

interventions on provider ordering practice appears largely due to the heterogeneity of methods 

used to present and integrate the information into clinician workflow. The EHR-embedded 

prompt in the Hinson et al. (2017) study, caused a brief pause in clinician workflow and required 

the provider to respond to a question before proceeding with the order. The non-intrusive 

educational messages in the CPOE analyzed in by Eaton et al. (2018) created no interruption in 

clinician workflow and required no additional action from the provider.   

 Based on their review of CDSS alert use in clinical practice, Olakotan and Yusof (2020) 

concluded that effective CDSS prompts provide information that is useful, current, and clearly 

presented, have a high degree of sensitivity and specificity for certain conditions, do not disrupt 

clinical workflow, are designed to facilitate clinician analysis of the information, and are 

delivered in real-time at the point of care.  CPOE messages in the Eaton et al. (2018) study 

provided information that was useful, well-timed and did not interrupt the provider’s workflow.  

However, the messages were designed with a low degree of specificity, providing only general 

information about lab test indications that may not have been relevant to the patient’s condition.  

Additionally, non-intrusive messages in the CPOE does not necessarily support analysis of the 

information and could be ignored by the ordering clinician.  The automated prompt in the Hinson 

et al. (2017) study also occurred at a critical point of care but was triggered by a very specific set 

of conditions and presented in a format that required providers to briefly pause and consider their 
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rationale for placing the order.  The results of this study revealed the intervention reduced 

indiscriminate lab ordering.   

CDSS Interventions for Improving Patient Care 

CDSS Use in Hospitals 

Within the highly computerized hospital environment, healthcare providers are often exposed 

to an inordinate number of automated visual and auditory alerts.  While intended to support safe 

patient care, the cacophony of environmental sounds and deluge of alerts can cause clinicians to 

become desensitized to alert sounds, a condition referred to as alert fatigue (Drew et al., 2014).  

Clinician’s with alert fatigue are at risk of ignoring or failing to respond appropriately to critical 

warnings compromising patient safety (Agency for Healthcare Research and Quality [AHRQ], 

2019).   Therefore, in addition to clinician workflow, prompt specificity and timing, careful 

consideration of the environment is essential to facilitating effective use of and adherence to 

CDSS alerts in hospitals (Brotherton et al., 2020; DelMonte et al., 2012; Driver et al., 2019; 

Marino et al., 2019).  

Brotherton et al. (2020) found that the implementation of an EHR-embedded hard-stop, real-

time alert with immediate links to an order set for Staphylococcus aureus bacteraemia (SAB) 

management resulted in improved provider adherence to institutional performance measures, 

faster completion of consults with infectious disease specialists, and reductions in 30-day 

mortality and 90-day readmission rates due to SAB complications. The integration of a specific 

hard-stop alert requiring providers to utilize the SAB linked order set or provide rationale for 

declining it, proved to be an essential design element in facilitating and sustaining clinician use 

and adherence to the alert.   Conversely, Driver et al. (2019) found that an EHR-embedded hard-

stop alert had no effect on physicians discharging patients from the emergency department while 
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results from lab studies were still pending.  Acknowledging a lack of alert-specificity and poor 

consideration of the additional time the hard-stop prompt required of clinicians in a busy 

emergency department (ED), the authors stressed the importance of ED provider involvement in 

every stage of CDSS alert design, implementation and analysis.     

The importance of environmental consideration and provider input was also emphasized in a 

study by Marino et al. (2019) examining the impact of CDSS reminder prompts on ED 

clinicians’ rates of distribution of take-home naloxone to patients following an opioid overdose.  

Following implementation of a CDSS prompt designed to remind clinicians to distribute the drug 

to patients prior to discharge, rates of take-home naloxone increased in all but one of the 

participating EDs. Staff in this outlier ED were already using a successful harm-reduction 

intervention that included the administration of naloxone, thus the addition of the CDSS prompt 

was redundant. However, DelMonte et al. (2012) found that CDSS reminder prompts enhanced 

metabolic monitoring of patients receiving second-generation antipsychotics in a psychiatric 

hospital already employing the use of a clinical psychiatric pharmacist for this task.  To support 

the efficacious and meaningful use of CDSS alerts, DelMonte et al. (2012) collaborated closely 

with stakeholders working within the environment to design a tool that would augment current 

workflow practices and improve patient safety in the hospital environment.  

CDSS Use in Ambulatory Care  

As previously noted, CDSS prompts that incorporate CPG recommendations into electronic 

health record (EHR) systems have been shown to increase clinician use of and adherence to 

evidence-based standards of care (Bomboy, 2018; Moja et al., 2014; Seki et al., 2019).  Using 

EHR-based prompts, Leibel and Weber (2019) found improvements in the use of guideline 

recommended management strategies among physicians treating pediatric patients with poor 
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asthma control. Price-Haywood et al. (2020) found that EHR-embedded prompts increased 

clinician’s adherence to CPG recommended risk mitigation strategies when prescribing opioids 

to patients for chronic non-cancer pain.  In addition to increasing physician adherence to 

evidence-based guideline recommendations, Leibel and Weber (2019) reported improved 

provider-patient communication and increased opportunities to teach patients self-care strategies, 

while Price-Haywood et al. (2020) found enhanced patient-provider engagement and higher 

referral rates to specialty services for supportive care following CDSS prompt implementation.   

Medication Prescribing and Lab Monitoring. With the goal of reducing medication errors 

and preventing adverse drug events, the majority of research on CDSS alerts or prompts to 

improve provider adherence to CPG recommendations has focused on medication administration 

and lab monitoring of patients taking specific medications.  As in other areas of application, the 

using CDSS alerts to influence provider medication and lab ordering behavior has demonstrated 

variable effectiveness.  The identification of factors associated with the variability, however, has 

led to insights regarding the design, implementation and use of CDSS prompts in outpatient 

settings.  

Yu et al. (2010) found that CDSS alerts notifying prescribers of black-box warnings (BBWs) 

failed to improve overall adherence, but significantly increased clinician observance of specific, 

clinically important sub-category BBWs (i.e., drug-drug interactions, drug-pregnancy 

interactions).  Steele et al. (2005) found that CDSS alerts for specific drug-lab interactions 

decreased provider ordering of medications associated with particular adverse conditions (e.g., 

drug-induced hypokalemia or thrombocytopenia) and increased orders for associated baseline lab 

tests.  Both studies reinforce recommendations by Olakotan & Yusof (2020) which state that 

CDSS prompts designed with a high degree of specificity improve the efficacy of these tools.    
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Intrusive Versus Non-intrusive CDSS Alerts.  Systematic reviews on CDSS alerts indicate a 

wide degree of variability in the effectiveness of non-intrusive versus intrusive electronic 

prompts on changing provider behavior in outpatient settings (Lo et al., 2011; Olakotan & Yusof, 

2020).  Intrusive prompts create an interruption in workflow allowing providers to analyze the 

information presented and respond to the recommendations before proceeding while non-

intrusive electronic prompts require no action or response.  Input from clinicians on this issue 

indicates a desire for non-intrusive prompts to avoid workflow disruption and minimize alert 

fatigue, while others prefer non-intrusive alerts for non-critical situations only (Moja et al., 2014; 

Olakotan & Yusof, 2020).  

Ramirez et al. (2018), found that adding a chart closure hard-stop measure to a previously 

non-intrusive CDSS prompt resulted in higher rates of clinician adherence to recommendations 

for managing high blood pressure in patients with diabetes.  The addition of the hard stop feature 

improved provider attention to the alert and increased rates of ordering CPG recommended 

medications.  A decrease in adherence rates over time, however, suggested alert fatigue and 

indicated a need for greater specificity in CDSS alert design (Ramirez et al., 2018).   

Feldstein et al. (2005) found that non-intrusive electronic prompts improved lab monitoring 

among primary care providers initiating new medications, while Lo et al. (2011) and Matheny et 

al., (2009) found no change in clinician ordering behaviors using non-intrusive prompts. Lo et al. 

(2011) suggested that low adherence and subsequent high rates of alert override among study 

participants may have been partially due to provider disagreement with the recommendations, 

and/or a mental association of non-interruptive alerts with less emergent, non-critical conditions.  

In the Feldstein et al. (2005) study, primary care providers were actively involved in choosing 

the recommendations associated with the prompt and this likely influenced higher rates of 
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adherence to the alerts.  In the study by Matheny et al. (2009), non-intrusive prompts slightly 

increased provider adherence to lab order recommendations in primary care clinics with a 

demonstrated history of high adherence, although not to a level of statistical significance 

(p=0.921).  Their results indicated that when used in combination with established effective 

processes, the non-intrusive CDSS alerts functioned to further enhance clinician observance of 

the CPG recommendations (Matheny et al., 2009).  

Utilizing a hybrid of non-intrusive and intrusive alerts to minimize alert fatigue and improve 

clinician adherence to recommendations for lab monitoring when initiating statin therapy, Carroll 

et al. (2011) found an increase in rates of provider orders for follow up lab tests, but no change in 

baseline lab ordering rates.  When clinicians documented the initiation of statin therapy in the 

patient’s EHR, a prompt was generated in the EHR CPOE system without interrupting the 

provider’s workflow (non-intrusive aspect).  When clinicians accessed the CPOE later, the 

prompt displayed the recommended lab tests and required the provider to respond before 

continuing with the medication order (intrusive aspect).  Higher rates of CPOE use during follow 

up patient appointments led to an increase in lab orders for recommended lab tests after statin 

initiation. In their analysis of the intervention, Carroll et al. (2011) concluded that the content of 

information provided by the prompt was effective in aligning provider ordering behavior with 

CPG recommendations, however provider access to alternate systems for initiating statin 

medications reduced exposure to the prompt and resulted in lower rates of baseline lab orders.   

  Based on the results of these studies, CDSS prompts have the capacity to improve provider 

adherence to evidence-based recommendations for safe medication monitoring.  To support its 

efficacious use in clinical practice, CDSS prompt design and choice of CPG recommendations 

associated with it, must be informed by clinician input.  Additionally, careful consideration of 
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the clinical environment in which it will be implemented is essential for successful integration 

into clinician workflow processes.  Despite a paucity of research on CDSS prompt use in mental 

health care settings, findings from studies examining the impact of these systems on primary care 

provider behavior, indicates the potential of these systems to improve medication monitoring 

among mental health care providers, and further research is warranted.      

Guiding Framework 

Conceptual frameworks are essential for identifying, adapting, and improving care  

coordination when implementing system-wide changes in healthcare settings. Implementing 

evidence-based innovative change is complex and requires attention to the predisposing 

characteristics of individuals, the resources available and the drive for change. The success or 

failure of the implementation is contingent on how the different variables relate to the innovation 

itself, the context or culture in which the implementation of the change occurs, and the strategies 

for adopting the innovation are addressed.  This QI project utilized the Andersen Behavior 

Framework as it addresses the three barriers to CPG adherence (See Figure 1).  

This framework suggests clinician behavior is contingent on three concepts (motivate, 

support, stimulus) that align with the three barriers to CPG adherence (personal factors, 

guideline-related factors, and external factors, [Shojania, 2007]). Personal factors, or 

predisposing characteristics, relate to the clinicians’ knowledge and attitudes about available 

CPG recommendations and greatly impact their motivation for change.  Support refers to the 

availability of enabling resources like the EHR-embedded prompt and chosen clinical practice 

guideline-related factors.  External factors, such as improved patient outcomes and 

reimbursement rates, are some of the stimuli identified to provide a rationale for the desired 

behavior change.  Two of these three concepts, personal factors and support, were used to 
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determine what, if any impact the lab prompts had on the lab ordering behaviors of clinician’s 

and if the frequency of orders was in accordance with current CPG recommendations.   

Figure 1 
 
Anderson Behavior Model 

  
Note. Agency for Healthcare Research and Quality. (2007) 
 

Methods 

Clinical decision support system (CDSS) prompts have been successfully used in clinical 

environments across the healthcare spectrum to improve clinician adherence to evidence-based 

practice guidelines, support decision-making at points of care, and reduce costs associated with 

treatment (Moja et al., 2014).  Because provider’s practices are key drivers of healthcare costs, 

quality, and process improvement, a significant proportion of research on CDSS prompt usage 

has focused on improving clinician medication administration and lab monitoring of patients 

taking specific medications.  Findings from these studies indicate that the meaningful use and 

efficacy of CDSS prompts to enhance provider medication management is contingent on 

clinician buy-in and involvement in the design, implementation, and assessment of these alert 

systems (Olakotan & Yusof, 2020).  In August of 2020, a quality improvement project was 
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initiated to determine the effect of CDSS prompts on aligning the frequency of lab monitoring 

behaviors with clinical practice guideline recommendations among mental health providers in a 

privately owned, community-based mental/behavioral health care facility.  The analysis of this 

information was used to make recommendations to improve the function and sustainability of 

CDSS prompt usage in psychotropic medication management and identify other processes that 

may benefit from its application.   

Location and Participants 

This quality improvement project was conducted at a private, community-based mental 

health clinic (CBMHC) located in the Northeast corner of the state of Kansas. The outpatient 

clinic provides mental health services to approximately 1,200 clients across the lifespan living in 

multiple rural and urban counties throughout Kansas and Missouri. The agency’s sole licensed, 

board-certified PMHNP was the only study participant.  Staff not directly involved in the 

provision of medication management services to clients were excluded from participating.    

Instruments/Materials 

Patient data is routinely collected by the mental health clinic involved in this QI project 

and securely housed in the agency’s new and former HIPPA-compliant EHRs, cloud-based, and 

on-site secure servers. In close collaboration with the agency PMHNP, student project 

investigators accessed these secure systems and servers to generate reports and capture de-

identified patient data for analysis. Pre- and post-intervention data collection for this project 

included the medication regimen of patients receiving medication services through the CBMHC 

on select dates, and the number and type of labs ordered by the PMHNP for those patients.  In 

consideration of the agency’s transition to a new EHR system that occurred simultaneously with 

this quality improvement project, data that was unattainable through available EHR reports was 
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manually searched for and collected by the PMHNP and/or DNP student and provided to student 

project investigators.  A password protected Excel spreadsheet was created to organize, track, 

and analyze the collected data. All reports and spreadsheets were stored on two, password 

protected computers owned by the student project team members.  No other instruments or 

materials were used for data collection, analysis, and/or storage.   

Electronic Prompt Intervention 

To minimize workflow interruptions, the project team and agency PMHNP used available 

features within the EHR to design the CDSS prompt as an informational pop-up window that 

would be triggered whenever the clinician ordered or refilled any of the medications included in 

this project using the prescribing function within the EHR (See Appendix A).  Once triggered by 

the ordering process, the pop-up prompt would then be displayed on the screen in a small 

window to facilitate timely review at the point of care.   The prompt listed current CPG 

recommendations for specific lab tests and monitoring schedules for each medication allowing 

the clinician to quickly process the information and consider if specific lab monitoring was 

indicated given the unique clinical picture of the patient. The clinician had to dismiss the prompt 

by closing the pop-up window with a single mouse click to proceed with medication ordering.   

Figure 2 

 
Note. Example Prompt 
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Procedures 

The proposal for this QI project was presented to the CBMHC Owner/Chief Operations 

Officer and approved on August 18, 2020.  Formal approval from the International Review 

Board (IRB) for this QI project was obtained on August 24, 2020.  Upon receipt of IRB and 

agency approval, student project investigators began collaborating with the agency PMHNP 

weekly to identify and create a list of psychotropic medications commonly used in clinical 

practice, choose the specific clinical guidelines that prompt content would be based on and 

design an electronic prompt within the new EHR system that could be efficiently integrated into 

the clinician’s daily clinical workflow. Given the agency PMHNP’s familiarity with the new 

EHR system and extensive involvement in the design and implementation of the prompt 

intervention, additional training on the use of the prompts and/or the new EHR system was not 

required.  

Convenience sampling was used to determine select dates for pre- and post-data 

collection periods.  Pre-intervention data was collected on every patient encounter (n=193) that 

occurred on or between August 26, 2019 through September 27, 2019.  This data collection 

period provided an uninterrupted 5-week interval representative of the rate and type of patient 

appointments completed weekly at the agency and allowed for data trend analysis. Collection of 

post-intervention data started on the same day the electronic prompt was implemented, 

September 15, 2020, and concluded on October 16, 2020.  Statistical analysis of the collected 

data began on October 19, 2020 using Socscistatistics.com. A chi-square test of independence 

with a significance level of p < .05 was used to measure the strength of association between the 

identified independent variables. Results and findings from the QI project will be presented to 

clinic staff during the month of December 2020. 
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Project Costs 

The financial impact of this QI project on the CBMHC was minimal. The agency had 

purchased and installed a new EHR system in October of 2019, prior to the start of the QI project 

implementation.  This new EHR allows for full integration of all agency services and processes, 

and meets all Certified Electronic Health Record Technology (CEHRT) criteria and Meaningful 

Use standards established by the Centers for Medicare and Medicaid Services (CMS) and 

required of all licensed healthcare agencies and providers participating in the Medicare 

Promoting Interoperability Program (Centers for Disease Control and Prevention [CDC], 2019).   

The CDSS prompt intervention was designed using available functions within the new EHR 

system and implemented without the involvement of technological support personnel, thus no 

additional expenses were incurred. 

Total time donated to the project by the agency PMHNP is estimated to be approximately 

75-80 hours.  Determining the exact cost for this provider’s time is not possible without 

disclosing personal income information. However, according to an online source 

(https://www.doctorofnursingpracticednp.org/kansas/kansas-salary), the average hourly pay for 

DNP-educated nurse practitioners in Kansas is estimated to fall between $55.28-$62.68.  Using 

this as a reference point, an estimate of the cost associated with the amount of time this provider 

contributed overall to this QI project would fall within a range of $4,146-$4,701.  Additional 

funding and/or grants supporting this QI project were neither solicited nor received, and apart 

from the PMHNP’s time, this project was conducted at no additional cost to the agency.  

Results 

The purpose of this QI project was to determine if an electronic prompt embedded within 

the EHR-system influenced lab monitoring behaviors of clinicians treating patients at an 
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outpatient, community-based mental health clinic.  Data for this project was collected from 330 

individual patient encounters and included 187 encounters during the pre-intervention period, 

and 143 encounters during post-intervention.  Twenty-seven (14%) pre-intervention encounters, 

and 17 (12%) post-intervention encounters were removed from the study sample due to a lack of 

accessible data.  Excluding these encounters resulted in 286 individual patient encounters 

analyzed for this project.   

Pre-and post-intervention encounters included patients across the life span, males, 

females, transgendered individuals, and individuals from a variety of racial and/or ethnic 

backgrounds.  This information was not collected for analysis, as this QI project focused 

exclusively on clinician lab ordering behaviors.  Eighty-two (51%) pre-intervention patient 

encounters did not require lab monitoring as recommended within the practice guidelines. Using 

criteria based on CPG recommendations, the project team identified 78 (49%) encounters that 

met criteria for recommended lab monitoring actions. Twenty (26%) of these encounters had lab 

order documentation consistent with CPG recommendations, and 58 (74%) of these encounters 

did not.  Seventy-four out of 143 (52%) of the post-intervention patient encounters required no 

lab monitoring. Among the 52 (41%) patient encounters meeting criteria for recommended lab 

monitoring, 36 (69%) of these encounters had lab order documentation consistent with CPG 

recommendations and 64 (31%) of these encounters did not.  

From pre- to post-intervention, the percentage of patient encounters meeting all CPG 

recommendations increased by 23% (See Appendix B). Using a chi-square test of independence 

with a significance level of p < .05, the strength of the association between the lab ordering 

frequency and the EHR-embedded prompt was statistically significant, X2 (2, N = 286) = 25.13, 

p = < .001 (See Appendix C).  Of the 130 patient encounters that met CPG criteria for lab 
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monitoring, the frequency of lab orders increased from pre- to post-intervention by 43% (26% to 

69% respectively).  Conversely, the incidence of patient encounters in which lab monitoring was 

indicated but not completed decreased by 43% (74% to 41%). To further isolate the significance 

of the impact of an EHR-prompt, a second chi-square test of independence with a significance 

level of p <.05 was conducted on these 130 patient encounters. The results were statistically 

significant, X2 (1, N = 130) 24.18, p = < .001 (See Appendix D).   

Figure 3 

 
Note. Percentage of Lab Orders During Encounters 

Discussion 

This project demonstrated quality improvement in clinical decision-making support by 

effectively influencing clinician adherence to evidence-based psychotropic medication lab 

monitoring recommendations using an EHR-embedded CDSS prompt.  Reflective of the research 

emphasizing the importance of clinician involvement in the design and implementation of 

effective CDSS tools, close collaboration with the system user facilitated the development of an 
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effective method for providing important, relevant information at the point of care without 

disrupting the flow of the patient encounter.   In addition to aligning the clinician’s lab ordering 

behavior with current CPG recommendations, the prompt helped decrease the frequency of 

missed opportunities within the patient encounter to provide and/or consider other recommended 

lab services that support the safe clinical management of patients taking psychotropic 

medications.  Although not part of the study design, feedback from the nurse practitioner after 

using the embedded prompt indicated that it also functioned as an effective reminder to order 

labs on patients who have maintained the same drug regimen for a long time and/or follow up 

with patients on requests for lab results ordered by outside healthcare providers.  

Sustainability  

In addition to improving the quality of psychotropic medication management processes, 

the sustainability of the CDSS prompt intervention was a primary consideration throughout this 

QI project.  The design and function of the CDSS prompts were purposefully developed using 

features already available within the newly installed EHR system.  Combined with the PMHNP’s 

knowledge and familiarity with the EHR system, deliberate use of available features facilitated 

implementation of the prompts without incurring additional costs to the agency for technological 

support. The findings of this project also support the sustained use of the prompts due to the 

customizable design which allows for updating the tool and/or providing other information at the 

point of care to enhance individualized patient medication monitoring processes.  The 

collaborative process used throughout this project also helped establish a beneficial framework 

the agency may use for future QI initiatives.  

Project Limitations 
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Despite the positive outcomes associated with the project intervention, there were several 

limitations of this study including external time constraints, increased use of telehealth services 

for patient encounters, and limited in-person access to data sources associated with COVID-19 

restrictions.   Community and agency responses to COVID-19 and concerns for public health 

halted the installment of the new EHR system, delaying implementation of the project by several 

months.  It also impacted the duration of the study by reducing the timeframe available for data 

collection to two five-week pre- and post-intervention periods.  Additionally, certain data points 

from 44 patient encounters could not be accessed further limiting the size of the study samples.  

Although excluded from the analysis, the percentage of encounters with incomplete data were 

found to be similar across pre- and post-intervention collection periods at 14% and 12% 

respectively, which may have mitigated limiting the significance of their exclusion on the results.    

Data collection procedures were unable to distinguish between patient encounters in 

which all CPG lab monitoring recommendations were ordered and those that included only some 

of the recommended lab tests.  These encounters were categorized as meeting inclusion criteria 

to allow for the PMHNP’s clinical decision-making autonomy.  Additionally, patient refusal of 

lab orders despite the PMHNP’s recommendations could not be accounted for as the previous 

EHR system did not support a standardized method for documenting these conditions in the 

chart. And finally, it is important to acknowledge that the outcomes of this QI project may not be 

applicable to other studies and/or clinical environments as these project limitations are unique to 

this agency, the size and type of the population it serves, and the pandemic restrictions in place 

during project implementation.  

Conclusion 

The cost of untreated mental illness is extraordinarily high.  The National Alliance on 
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Mental Illness ([NAMI] 2018) estimates that untreated mental illness costs the U.S. up to $300 

billion every year due to losses in productivity.  Individuals hospitalized with serious mental 

illness are more likely to be readmitted within 30 days of discharging, at an average cost of 

$7,100, if follow-up treatment is not received within that time (NAMI, 2018).  Improving the 

quality and value of psychiatric care, including the safe management of patients taking 

psychotropic medications, is essential to improving treatment outcomes for individuals with 

mental health disorders and mitigating the economic and psychosocial burdens these conditions 

impart on families, communities, and the larger population. Computerized clinical decision 

support tools that incorporate CPG recommendations into EHR systems have been shown to 

increase clinician use of and adherence to evidence-based standards of care, yet their use in 

mental health out-patient settings remains low.  This project contributes to the current knowledge 

and information available regarding the potential of these electronic systems to improve 

medication monitoring and other care process in CBMHC’s, yet further research is still needed.      

Recommendations 

Following the success of this EHR-embedded prompt intervention and its impact on 

improving medication management care processes, the authors of this project recommend 

continuation of its use in practice and annual reassessment of its effectiveness using self-auditing 

features available in the new EHR system.  It is also recommended that the agency consider 

adding additional information to each prompt that may be helpful to the clinician at the point of 

care, such as appropriate off-label medication indications, adverse effects monitoring, or other 

recommended monitoring processes associated with a particular medication or its drug class.  

Existing prompts can also be easily customized to include specific patient information important 

for creating individualized treatment plans, for example medication allergies, response to past 
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drug trials, or genetic testing profile. The authors encourage the agency’s use of the collaborative 

process and framework that contributed to the success of this QI project for future practice 

improvement initiatives.  And finally, given the paucity of research on CDSS prompt use in 

mental health care settings, it is recommended that more QI projects and studies analyze the 

effectiveness of these supportive tools in other psychiatric clinics and larger systems.  
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Appendix A 

 Medications 
1 acamprosate/Campral 
2 alprazolam/Xanax  
3 amitriptyline/Elavil  
4 amoxapine/Asendin 
5 amphetamine ( d,l ) 
6 Adderall IR/XR, Adzenys XR-ODT 
7 aripiprazole/ Abilify 
8 armodafinil/ Nuvigil 
9 asenapine/Saphris  
10 atomoxetine/Strattera  
11 Benztropine/Cogentin 
12 brexpiprazole/Rexulti  
13 buprenorphine/Suboxone 
14 bupropion/Wellbutrin 
15 buspirone/ Buspar 
16 carbamazepine/Tegretol  
17 cariprazine / Vraylar 
18 chlordiazepoxide/ Librium 
19 chlorpromazine/ Thorazine 
20 citalopram / Celexa 
21 clomipramine/Anafranil 
22 clonazepam / Klonopin 
23 clonidine / Catapres, Kapvay 
24 clozapine / Clozaril 
25 desipramine/ Norpramin 
26 desvenlafaxine / Pristiq 
27 diazepam / Valium 
28 Diphenhydramine / Benadryl 
29 disulfiram / Antabuse 
30 doxepin/ Silenor, Sinequan 
31 duloxetine/ Cymbalta 
32 escitalopram/Lexapro 
33 estazolam/Prosom 
34 eszopiclone / Lunesta 
35 fluoxetine/Prozac 
36 fluphenazine/Prolixin 
37 fluvoxamine/Luvox 
38 gabapentin/Neurontin, Gralise 
39 guanfacine/Intuniv, Tenex 
40 haloperidol/Haldol 
41 hydroxyzine/Atarax, Vistaril 
42 iloperidone/Fanapt 
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43 isocarboxazid/Marplan 
44 ketamine/Ketalar 
45 lamotrigine/Lamictal 
46 levetiracetam/Keppra 
47 lisdexamfetamine/Vyvanse 
48 lithium/Eskalith, Lithobid 
49 lorazepam/Ativan 
50 lurasidone/Latuda 
51 methylphenidate ( d,l )/Concerta, Ritalin, QuilliChew, Quillivant, Daytrana 
52 methylphenidate (d )/Focalin/XR 
53 milnacipran/Savella 
54 mirtazapine/Remeron 
55 modafinil/Provigil 
56 naltrexone/Revia 
57 naltrexone-bupropion/Contrave 
58 nortriptyline/Pamelor 
59 olanzapine/Olanzapine 
60 olanzapine-fluoxetine combination/Symbyax 
61 oxcarbazepine/Trileptal 
62 paliperidone/Invega 
63 paroxetine/Paxil 
64 prazosin/Minipress 
65 pregabalin/Lyrica 
66 propranolol/Inderal 
67 quazepam/Doral 
68 quetiapine/Seroquel 
69 ramelteon/Rozerem 
70 risperidone/Risperdal 
71 selegiline/ EMSAM/ Eldepryl/Zelapar 
72 sertraline/Zoloft 
73 sodium oxybate/Xyrem 
74 suvorexant/Belsomra 
75 temazepam/Restoril 
76 thioridazine/Mellaril 
77 topiramate/Topamax 
78 tranylcypromine/Parnate 
79 trazodone/Desyrel 
80 valproate (divalproex)/Depakote 
81 varenicline/Chantix 
82 venlafaxine/Effexor XR 
83 vilazodone/Viibryd 
84 vortioxetine/Trintellix 
85 zaleplon/Sonata 
86 ziprasidone/Geodon 
87 zolpidem/Ambien 
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Appendix B 
MEDS CLASS Serum Drug 

Level 
CBC 
w/Diff 

CMP Fasting 
Glucose & 
A1c 

Fasting Lipid 
Panel 

LFT BUN/ 
Creatinine 

eGFR TSH Folate B12 Urine hGC Electrolyte 
Panel 

Other 

acamprosate/Campral GLU-MM N/A BL  BL  BL; annually if 
> age 40 

BL; annually if > 
age 40 

 
(if no CMP) based 

on CMP 

   
BL in females 
of child-
bearing age 

  

alprazolam/Xanax  anxiolytic ACI BL  BL; If ≥ 2 
week use, 
bi/annually 

BL; + annually 
if > age 40 

BL; annually if > 
age 40 

      
BL in females 
of child-
bearing age 

  

amitriptyline/Elavil  TCA/SNRI ACI; for 
therapeutic 
monitoring 

BL  BL, PDT BL, PDT; 
annually if > 
age 40 

BL, annually 
      

BL in females 
of child-
bearing age 

If not 
repeating 
CMP 

 

amoxapine/Asendin TCA/SNRI ACI BL  BL BL, PDT; 
annually if > 
age 40 

BL; annually if > 
age 40 

      
BL in females 
of child-
bearing age 

PDT Se Na+ in at-risk 

amphetamine ( d,l ) DN-RIRe Stimulant 
 

BL  
         

BL in females 
of child-
bearing age 

  

Adderall IR/XR, Adzenys 
XR-ODT 

DN-RIRe Stimulant N/A BL  BL, PDT BL; annually if 
> age 40 

BL; annually if > 
age 40 

      
BL in females 
of child-
bearing age 

  

aripiprazole/ Abilify DS-RPA AAP ACI; for 
therapeutic 
monitoring 

BL  BL BL;3 mo; 
annually; 
dose 
increases; 
switching 
AAPs 

BL;3 mo; if LDL is 
WNL, q 2-5 years 

BL; annually 
     

BL in females 
of child-
bearing age 

BL; annually 
 

armodafinil/ Nuvigil D-RI N/A BL  BL BL; annually if 
> age 40 

BL; annually if > 
age 40 

      
BL in females 
of child-
bearing age 

  

asenapine/Saphris  DSN-RAn  AAP ACI; for 
therapeutic 
monitoring 

BL  BL BL;3 mo; 
annually; 
dose 
increases; 
switching 
AAPs 

BL;3 mo; if LDL is 
WNL, q 2-5 years 

BL; annually 
     

BL in females 
of child-
bearing age 

BL; annually Serum prolactin 
BL, ACI 

atomoxetine/Strattera  N-RI If 
known/suspected 
CYP2D6 
polymorphisms; 
poor treatment 
response 

BL  BL, PDT BL; annually if 
> age 40 

BL; annually if > 
age 40 

      
BL in females 
of child-
bearing age 

  

Benztropine/Cogentin ANTICHOLINERGIC N/A BL  BL 
        

BL in females 
of child-
bearing age 

  

brexpiprazole/Rexulti  AAP dopamine RPA ACI; for 
therapeutic 
monitoring 

BL  BL BL;3 mo; 
annually; 
dose 
increases; 
switching 
AAPs 

BL;3 mo; if LDL is 
WNL, q 2-5 years 

BL; annually 
     

BL in females 
of child-
bearing age 

BL; annually 
 

Key: AAP, (atypical antipsychotic), ACh-RPA (acteylcholine receptor partial agonist), ACI (as clinically indicated), BL (Baseline), D-RI (dopamine reuptake inhibitor), D-RIRe (dopamine reuptake inhibitor & releaser), DSM-EI (dopamine, serotonin, norepinephrine, enzyme inhibitor),DS-RAn 
(dopamine & serotonin receptor antagonist), GABA-PAM (GABA positive allosteric modulator), GLU-CB (glutamate voltage-gated Ca channel bloker), LAI (long acting injectible), Li-Eint (lithium enzyme interactions), Mel-RA (melatonin 1 & 2 receptor agonist), NMDA (N-methyl-D-aspartate 
receptor antagonist), N-RA (noepinephrine receptor agonist), O-RAn (opioid receptor agonist), PDT (periodically during treatment), SARI (serotonin 2 antagonist/reuptake inhibitor), S-MM (serotonin multimodal antidepressant), SN-EI (serotonin, norepinephrine, dopamine enzyme 
inhibitor)SN-MM (serotonin & norepinephrine reuptake inhibitor), SN-RI (serotonin & norepinephrine reuptake inhibitor), S-RPA (serotonin receptor partial agonist), SSRI (serotonin reuptake inhibitor), TCA (tricyclic antidepressant) 
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MEDS CLASS Serum Drug 
Level 

CBC 
w/Diff 

CMP Fasting 
Glucose & 
A1c 

Fasting Lipid 
Panel 

LFT BUN/ 
Creatinine 

eGFR TSH Folate B12 Urine hGC Electrolyte 
Panel 

Other 

buprenorphine/Suboxone mu opioid RPA N/A BL  BL BL; annually if 
> age 40 

BL; annually if > 
age 40 

BL; PDT; 
qMo for 
300mg 
main dose 
w/XR 
injection 

     
BL in females 
of child-
bearing age 

 
Hep C & HIV prior 
to Tx 

bupropion/Wellbutrin D-RIRe NDRI N/A BL  BL BL; annually if 
> age 40 

BL; annually if > 
age 40 

annually  annually annually 
   

BL in females 
of child-
bearing age 

  

buspirone/ Buspar S-RPA anxiolytic ACI; for 
therapeutic 
monitoring 

BL  BL  BL; annually if 
> age 40 

BL; annually if > 
age 40 

      
BL in females 
of child-
bearing age 

ACI 
(serotonin 
syndrome) 

 

carbamazepine/Tegretol  GLU-CB 
anticonvulsant, 
antineuralgic,voltage-
sensitive sodium 
channel antagonist 

N/A BL,2-4 
weeks for 
2 mo; 
every 3-
6mo 

   
BL, every 6-
12 mo 

BL, every 6-
12 mo 

 
BL, 
every 
6-12 
mo 

if 
used 
during 
pregn
ancy 

 
BL in females 
of child-
bearing age 

ACI 
(hyponatremi
a) 

Asia ancestry 
screen HLA-
B*1502 allele 

cariprazine / Vraylar DSN-RAn  AAP N/A BL ,ACI 
leukopeni
a/neurtop
enia 

 
BL, annually,  
ACI or >5% of 
inital weight, 
dose 
increases, 
switching 
AAPs 

BL, annually,  ACI 
or >5% of inital 
weight 

      
BL in females 
of child-
bearing age 

  

chlordiazepoxide/ Librium GABA-PAM anxiolytic N/A BL ,PDT 
with 
seziure 
disorder 

   
PDT with 
seziure 
disorder 

     
BL in females 
of child-
bearing age 

  

chlorpromazine/ Thorazine DS-RAn antipsychotic N/A BL , 
frequently 
first few 
months if 
hx of 
leukopeni
a/neurtop
enia 

 
BL, annually,  
ACI or >5% of 
inital weight, 
dose 
increases, 
switching 
AAPs 

BL, annually,  ACI 
or >5% of inital 
weight 

      
BL in females 
of child-
bearing age 

 
PDT prolactin 

citalopram / Celexa S-RI SSRI N/A BL  
         

BL in females 
of child-
bearing age 

  

clomipramine/Anafranil S-RI TCA If avaliable  BL  
 

BL, annually,  
ACI or >5% of 
inital weight 

BL, annually,  ACI 
or >5% of inital 
weight 

      
BL in females 
of child-
bearing age 

 
BL, PDT potassium 
and magnesium 
for at risk 
electrolyte 
imbalance 

clonazepam / Klonopin GABA-PAM 
anxiolytic, 
anticonvulsant 

N/A BL ,PDT 
with 
seziure 
disorder 

   
PDT with 
seziure 
disorder 

     
BL in females 
of child-
bearing age 

  

clonidine / Catapres, 
Kapvay 

N-RA 
antihypertensive 

N/A BL  
         

BL in females 
of child-
bearing age 

  

Key: AAP, (atypical antipsychotic), ACh-RPA (acteylcholine receptor partial agonist), ACI (as clinically indicated), BL (Baseline), D-RI (dopamine reuptake inhibitor), D-RIRe (dopamine reuptake inhibitor & releaser), DSM-EI (dopamine, serotonin, norepinephrine, enzyme inhibitor),DS-RAn 
(dopamine & serotonin receptor antagonist), GABA-PAM (GABA positive allosteric modulator), GLU-CB (glutamate voltage-gated Ca channel bloker), LAI (long acting injectible), Li-Eint (lithium enzyme interactions), Mel-RA (melatonin 1 & 2 receptor agonist), NMDA (N-methyl-D-aspartate 
receptor antagonist), N-RA (noepinephrine receptor agonist), O-RAn (opioid receptor agonist), PDT (periodically during treatment), SARI (serotonin 2 antagonist/reuptake inhibitor), S-MM (serotonin multimodal antidepressant), SN-EI (serotonin, norepinephrine, dopamine enzyme 
inhibitor)SN-MM (serotonin & norepinephrine reuptake inhibitor), SN-RI (serotonin & norepinephrine reuptake inhibitor), S-RPA (serotonin receptor partial agonist), SSRI (serotonin reuptake inhibitor), TCA (tricyclic antidepressant) 
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MEDS CLASS Serum Drug 
Level 

CBC 
w/Diff 

CMP Fasting 
Glucose & 
A1c 

Fasting Lipid 
Panel 

LFT BUN/ 
Creatinine 

eGFR TSH Folate B12 Urine hGC Electrolyte 
Panel 

Other 

clozapine / Clozaril DSN-RAn AAP N/A BL  
 

BL, annually,  
ACI or >5% of 
inital weight 

BL, annually,  ACI 
or >5% of inital 
weight 

BL, ACI 
     

BL in females 
of child-
bearing age 

 
BL troponin I/T 
and CRP then 
weekly x 4  ANCx2 
prior to Tx,weekly 
for 6 mo, 
biweekly for 6 
mo, then 
monthly, results 
under 1000 refer 
to testing 
schedule 

desipramine/ Norpramin N-RI TCA ACI; for 
therapeutic 
monitoring 

BL  
 

BL, annually,  
ACI or >5% of 
inital weight 

BL, annually,  ACI 
or >5% of inital 
weight 

 
BL 

    
BL in females 
of child-
bearing age 

 
BL, PDT potassium 
and magnesium 
for at risk 
electrolyte 
imbalance 

desvenlafaxine / Pristiq SN-RI 
 

BL  
   

BL BL  BL BL 
  

BL in females 
of child-
bearing age 

  

diazepam / Valium GABA-PAM 
anxiolytic, 
anticonvulsant 

 
BL, PDT 
with 
seziure hx 

   
BL, PDT 
with seziure 
hx 

     
BL in females 
of child-
bearing age 

  

Diphenhydramine / 
Benadryl 

Antihistamine 
           

BL in females 
of child-
bearing age 

  

disulfiram / Antabuse alcohol dependence 
tx 

 
BL  

   
BL PDT 

     
BL in females 
of child-
bearing age 

  

doxepin/ Silenor, Sinequan SN-MM TCA 
antihistamine 

 
BL  

 
BL, annually,  
ACI or >5% of 
inital weight 

BL, annually,  ACI 
or >5% of inital 
weight 

      
BL in females 
of child-
bearing age 

 
BL, PDT potassium 
and magnesium 
for at risk 
electrolyte 
imbalance 

duloxetine/ Cymbalta SN-RI 
 

BL  
      

BL  
  

BL in females 
of child-
bearing age 

  

escitalopram/Lexapro SSRI ACI; for 
therapeutic 
monitoring 

BL  BL + ACI BL; annually if 
> age 40 

BL; annually if > 
age 40 

ACI ACI 
    

BL in females 
of child-
bearing age 

ACI 
 

estazolam/Prosom GABA-PAM hypnotic 
 

BL  
   

BL, PDT 
with seziure 
hx 

     
BL in females 
of child-
bearing age 

  

eszopiclone / Lunesta GABA-PAM hypnotic 
           

BL in females 
of child-
bearing age 

  

fluoxetine/Prozac SSRI 
     

BL 
     

BL in females 
of child-
bearing age 

  

Key: AAP, (atypical antipsychotic), ACh-RPA (acteylcholine receptor partial agonist), ACI (as clinically indicated), BL (Baseline), D-RI (dopamine reuptake inhibitor), D-RIRe (dopamine reuptake inhibitor & releaser), DSM-EI (dopamine, serotonin, norepinephrine, enzyme inhibitor),DS-RAn 
(dopamine & serotonin receptor antagonist), GABA-PAM (GABA positive allosteric modulator), GLU-CB (glutamate voltage-gated Ca channel bloker), LAI (long acting injectible), Li-Eint (lithium enzyme interactions), Mel-RA (melatonin 1 & 2 receptor agonist), NMDA (N-methyl-D-aspartate 
receptor antagonist), N-RA (noepinephrine receptor agonist), O-RAn (opioid receptor agonist), PDT (periodically during treatment), SARI (serotonin 2 antagonist/reuptake inhibitor), S-MM (serotonin multimodal antidepressant), SN-EI (serotonin, norepinephrine, dopamine enzyme 
inhibitor)SN-MM (serotonin & norepinephrine reuptake inhibitor), SN-RI (serotonin & norepinephrine reuptake inhibitor), S-RPA (serotonin receptor partial agonist), SSRI (serotonin reuptake inhibitor), TCA (tricyclic antidepressant) 
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MEDS CLASS Serum Drug 
Level 

CBC 
w/Diff 

CMP Fasting 
Glucose & 
A1c 

Fasting Lipid 
Panel 

LFT BUN/ 
Creatinine 

eGFR TSH Folate B12 Urine hGC Electrolyte 
Panel 

Other 

fluphenazine/Prolixin antipsychotic LAI morning of 
next injection 
and PDT 

BL , 
frequently 
first few 
months if 
hx of 
leukopeni
a/neurtop
enia 

 
BL, annually,  
ACI or >5% of 
inital weight 

BL, annually,  ACI 
or >5% of inital 
weight 

BL BL BL 
   

BL in females 
of child-
bearing age 

 
Prolactin BL and 
PDT 

fluvoxamine/Luvox SSRI 
 

BL  
   

BL BL BL 
   

BL in females 
of child-
bearing age 

  

gabapentin/Neurontin, 
Gralise 

GLU-CB 
anticonvulsant, 
antineuralgic 

 
BL  

    
BL PDT BL PDT 

   
BL in females 
of child-
bearing age 

  

guanfacine/Intuniv, Tenex N-RA ,A2A agonist 
           

BL in females 
of child-
bearing age 

  

haloperidol/Haldol D-RAn, antipsychotic LAI morning of 
next injection 
and PDT 

BL , 
frequently 
first few 
months if 
hx of 
leukopeni
a/neurtop
enia 

 
BL, annually,  
ACI or >5% of 
inital weight 

BL, annually,  ACI 
or >5% of inital 
weight, dose 
increases, 
switching 
antypsychotics, 
monthly for 
several months 
for high risk 
patients 

BL BL BL 
   

BL in females 
of child-
bearing age 

 
Prolactin BL and 
PDT 

hydroxyzine/Atarax, 
Vistaril 

H-RAn antihistamine 
           

BL in females 
of child-
bearing age 

  

iloperidone/Fanapt DS-RAn AAP 
 

BL , 
frequently 
first few 
months if 
hx of 
leukopeni
a/neurtop
enia 

 
BL, annually,  
ACI or >5% of 
inital weight 

BL, annually,  ACI 
or >5% of inital 
weight, dose 
increases, 
switching 
antypsychotics, 
monthly for 
several months 
for high risk 
patients 

      
BL in females 
of child-
bearing age 

  

isocarboxazid/Marplan SN-EI, MAOI 
 

BL  
 

BL, annually,  
ACI or >5% of 
inital weight 

BL, annually,  ACI 
or >5% of inital 
weight 

BL, PDT BL BL 
   

BL in females 
of child-
bearing age 

  

ketamine/Ketalar NDMA receptor 
antagonist 

      
BL BL 

   
BL in females 
of child-
bearing age 

  

lamotrigine/Lamictal GLU-CB, 
anticonvulsant, mood 
stabilizer 

 
BL  

    
BL PDT BL PDT 

   
BL in females 
of child-
bearing age 

  

Key: AAP, (atypical antipsychotic), ACh-RPA (acteylcholine receptor partial agonist), ACI (as clinically indicated), BL (Baseline), D-RI (dopamine reuptake inhibitor), D-RIRe (dopamine reuptake inhibitor & releaser), DSM-EI (dopamine, serotonin, norepinephrine, enzyme inhibitor),DS-RAn 
(dopamine & serotonin receptor antagonist), GABA-PAM (GABA positive allosteric modulator), GLU-CB (glutamate voltage-gated Ca channel bloker), LAI (long acting injectible), Li-Eint (lithium enzyme interactions), Mel-RA (melatonin 1 & 2 receptor agonist), NMDA (N-methyl-D-aspartate 
receptor antagonist), N-RA (noepinephrine receptor agonist), O-RAn (opioid receptor agonist), PDT (periodically during treatment), SARI (serotonin 2 antagonist/reuptake inhibitor), S-MM (serotonin multimodal antidepressant), SN-EI (serotonin, norepinephrine, dopamine enzyme 
inhibitor)SN-MM (serotonin & norepinephrine reuptake inhibitor), SN-RI (serotonin & norepinephrine reuptake inhibitor), S-RPA (serotonin receptor partial agonist), SSRI (serotonin reuptake inhibitor), TCA (tricyclic antidepressant) 
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MEDS CLASS Serum Drug 
Level 

CBC 
w/Diff 

CMP Fasting 
Glucose & 
A1c 

Fasting Lipid 
Panel 

LFT BUN/ 
Creatinine 

eGFR TSH Folate B12 Urine hGC Electrolyte 
Panel 

Other 

levetiracetam/Keppra anticonvulsant 
      

BL PDT BL PDT 
   

BL in females 
of child-
bearing age 

  

lisdexamfetamine/Vyvanse DN-RIRe Stimulant 
 

BL  
   

BL PDT BL PDT BL PDT BL 
  

BL in females 
of child-
bearing age 

  

lithium/Eskalith, Lithobid Li-Eint, mood 
stabilizer 

BL, 12hr after last 
dose 1-2 weeks 
until level 1.0-
1.5, every 2-3 
months for 6 
months, every 6-
12 after, with 
every dose 
change 

BL  BL BL, annually,  
ACI or >5% of 
inital weight 

BL, annually,  ACI 
or >5% of inital 
weight 

 
BL every 6 
month 

BL every 
6  
month 

BL 
PDT 

  
BL in females 
of child-
bearing age 

  

lorazepam/Ativan GABA-PAM, 
anxiolytic, 
anticonvulsant 

 
BL PDT 
with 
seizure dx 

   
BL PDT with 
seizure dx 

     
BL in females 
of child-
bearing age 

  

lurasidone/Latuda DS-RAn AAP 
 

BL , 
frequently 
first few 
months if 
hx of 
leukopeni
a/neurtop
enia 

 
BL, annually,  
ACI or >5% of 
inital weight 

BL, annually,  ACI 
or >5% of inital 
weight, dose 
increases, 
switching 
antypsychotics, 
monthly for 
several months 
for high risk 
patients 

BL BL BL 
   

BL in females 
of child-
bearing age 

  

methylphenidate ( d,l 
)/Concerta, Ritalin, 
QuilliChew, Quillivant, 
Daytrana 

DN-RIRe Stimulant 
 

BL, PDT 
      

BL 
  

BL in females 
of child-
bearing age 

  

methylphenidate (d 
)/Focalin/XR 

DN-RIRe Stimulant 
 

BL, PDT  
      

BL 
  

BL in females 
of child-
bearing age 

  

milnacipran/Savella SNRI 
      

BL BL 
   

BL in females 
of child-
bearing age 

  

mirtazapine/Remeron SN-RAn, A2 
antagonist 

 
with 
blood 
dyscrasias
, 
leucopeni
a, or 
granulocyt
openia BL 
AND PDT 

 
BL, annually,  
ACI or >5% of 
inital weight 

BL, annually,  ACI 
or >5% of inital 
weight 

BL BL BL 
   

BL in females 
of child-
bearing age 

  

modafinil/Provigil D-RI 
     

BL BL BL 
   

BL in females 
of child-
bearing age 

  

Key: AAP, (atypical antipsychotic), ACh-RPA (acteylcholine receptor partial agonist), ACI (as clinically indicated), BL (Baseline), D-RI (dopamine reuptake inhibitor), D-RIRe (dopamine reuptake inhibitor & releaser), DSM-EI (dopamine, serotonin, norepinephrine, enzyme inhibitor),DS-RAn 
(dopamine & serotonin receptor antagonist), GABA-PAM (GABA positive allosteric modulator), GLU-CB (glutamate voltage-gated Ca channel bloker), LAI (long acting injectible), Li-Eint (lithium enzyme interactions), Mel-RA (melatonin 1 & 2 receptor agonist), NMDA (N-methyl-D-aspartate 
receptor antagonist), N-RA (noepinephrine receptor agonist), O-RAn (opioid receptor agonist), PDT (periodically during treatment), SARI (serotonin 2 antagonist/reuptake inhibitor), S-MM (serotonin multimodal antidepressant), SN-EI (serotonin, norepinephrine, dopamine enzyme 
inhibitor)SN-MM (serotonin & norepinephrine reuptake inhibitor), SN-RI (serotonin & norepinephrine reuptake inhibitor), S-RPA (serotonin receptor partial agonist), SSRI (serotonin reuptake inhibitor), TCA (tricyclic antidepressant) 
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MEDS CLASS Serum Drug 
Level 

CBC 
w/Diff 

CMP Fasting 
Glucose & 
A1c 

Fasting Lipid 
Panel 

LFT BUN/ 
Creatinine 

eGFR TSH Folate B12 Urine hGC Electrolyte 
Panel 

Other 

naltrexone/Revia O-RAn, alcohol 
dependence, mu 
opioid receptor 
antagonist 

     
BL 

     
BL in females 
of child-
bearing age 

 
UDS for opioids 
prior to tx 

naltrexone-
bupropion/Contrave 

O-RAn, D-RIRe, mu 
opioid receptor 
antagonist 

 
BL  

 
BL PDT with 
DM 

 
BL BL BL 

   
BL in females 
of child-
bearing age 

  

nortriptyline/Pamelor SN-RI, TCA ACI (urgent tx or 
no responder) 

BL  
 

BL, annually,  
ACI or >5% of 
inital weight 

BL, annually,  ACI 
or >5% of inital 
weight 

BL BL BL 
   

BL in females 
of child-
bearing age 

 
BL, PDT potassium 
and magnesium 
for at risk 
electrolyte 
imbalance 

olanzapine/Olanzapine DS-RAn AAP, mood 
stabilizer 

LAI morning of 
next injection 
and PDT 

BL , 
frequently 
first few 
months if 
hx of 
leukopeni
a/neurtop
enia 

 
BL, annually,  
ACI or >5% of 
inital weight, 
dose 
increases, 
switching 
antypsychotic
s, monthly for 
several 
months for 
high risk 
patients 

BL, annually,  ACI 
or >5% of inital 
weight, dose 
increases, 
switching 
antypsychotics, 
monthly for 
several months 
for high risk 
patients 

BL.few 
times a 
year with 
liver 
disease 

BL BL 
   

BL in females 
of child-
bearing age 

  

olanzapine-fluoxetine 
combination/Symbyax 

DS-RAn AAP, mood 
stabilizer 

LAI morning of 
next injection 
and PDT 

BL , 
frequently 
first few 
months if 
hx of 
leukopeni
a/neurtop
enia 

 
BL, annually,  
ACI or >5% of 
inital weight, 
dose 
increases, 
switching 
antypsychotic
s, monthly for 
several 
months for 
high risk 
patients 

BL, annually,  ACI 
or >5% of inital 
weight, dose 
increases, 
switching 
antypsychotics, 
monthly for 
several months 
for high risk 
patients 

BL.few 
times a 
year with 
liver 
disease 

BL BL 
   

BL in females 
of child-
bearing age 

  

oxcarbazepine/Trileptal anticonvulsant 
 

BL  
    

BL BL 
   

BL in females 
of child-
bearing age 

NA during 
first 3 months 

 

paliperidone/Invega DS-RAn AAP, mood 
stabilizer 

LAI morning of 
next injection 
and PDT 

BL , 
frequently 
first few 
months if 
hx of 
leukopeni
a/neurtop
enia 

 
BL,  ACI or 
>5% of inital 
weight 

BL, annually,  ACI 
or >5% of inital 
weight, dose 
increases, 
switching 
antypsychotics, 
monthly for 
several months 
for high risk 
patients 

 
BL BL 

   
BL in females 
of child-
bearing age 

 
Prolactin BL and 
PDT 

paroxetine/Paxil SSRI 
     

BL BL BL 
   

BL in females 
of child-
bearing age 

ACI 
 

Key: AAP, (atypical antipsychotic), ACh-RPA (acteylcholine receptor partial agonist), ACI (as clinically indicated), BL (Baseline), D-RI (dopamine reuptake inhibitor), D-RIRe (dopamine reuptake inhibitor & releaser), DSM-EI (dopamine, serotonin, norepinephrine, enzyme inhibitor),DS-RAn 
(dopamine & serotonin receptor antagonist), GABA-PAM (GABA positive allosteric modulator), GLU-CB (glutamate voltage-gated Ca channel bloker), LAI (long acting injectible), Li-Eint (lithium enzyme interactions), Mel-RA (melatonin 1 & 2 receptor agonist), NMDA (N-methyl-D-aspartate 
receptor antagonist), N-RA (noepinephrine receptor agonist), O-RAn (opioid receptor agonist), PDT (periodically during treatment), SARI (serotonin 2 antagonist/reuptake inhibitor), S-MM (serotonin multimodal antidepressant), SN-EI (serotonin, norepinephrine, dopamine enzyme 
inhibitor)SN-MM (serotonin & norepinephrine reuptake inhibitor), SN-RI (serotonin & norepinephrine reuptake inhibitor), S-RPA (serotonin receptor partial agonist), SSRI (serotonin reuptake inhibitor), TCA (tricyclic antidepressant) 
 



ELECTRONIC HEALTH RECORD PROMPTS 46 
 

   
 

MEDS CLASS Serum Drug 
Level 

CBC 
w/Diff 

CMP Fasting 
Glucose & 
A1c 

Fasting Lipid 
Panel 

LFT BUN/ 
Creatinine 

eGFR TSH Folate B12 Urine hGC Electrolyte 
Panel 

Other 

prazosin/Minipress Alpha 1 adrenergic 
blocker 

     
BL BL BL 

   
BL in females 
of child-
bearing age 

  

pregabalin/Lyrica GLU-CB, 
anticonvulsant 

      
BL BL, PDT 

   
BL in females 
of child-
bearing age 

 
BL Lapp lactase  

propranolol/Inderal Beta-blocker, 
antihypertensive 

     
BL 

     
BL in females 
of child-
bearing age 

  

quazepam/Doral GABA-PAM hypnotic 
 

BL  
   

BL, PDT 
with seziure 
hx 

BL BL 
   

BL in females 
of child-
bearing age 

  

quetiapine/Seroquel DS-MM, AAP, mood 
stabilizer 

 
BL , 
frequently 
first few 
months if 
hx of 
leukopeni
a/neurtop
enia 

 
BL, annually,  
ACI or >5% of 
inital weight, 
dose 
increases, 
switching 
antypsychotic
s, monthly for 
several 
months for 
high risk 
patients 

BL, annually,  ACI 
or >5% of inital 
weight, dose 
increases, 
switching 
antypsychotics, 
monthly for 
several months 
for high risk 
patients 

BL.few 
times a 
year with 
liver 
disease 

     
BL in females 
of child-
bearing age 

  

ramelteon/Rozerem Mel-RA, Melatonin 
agonist 

 
BL  

   
BL BL BL 

   
BL in females 
of child-
bearing age 

 
Prolactin and 
testosterone ACI 

risperidone/Risperdal DS-RAn AAP, mood 
stabilizer 

LAI morning of 
next injection 
and PDT 

BL , 
frequently 
first few 
months if 
hx of 
leukopeni
a/neurtop
enia 

 
BL, annually,  
ACI or >5% of 
inital weight, 
dose 
increases, 
switching 
antypsychotic
s, monthly for 
several 
months for 
high risk 
patients 

BL, annually,  ACI 
or >5% of inital 
weight, dose 
increases, 
switching 
antypsychotics, 
monthly for 
several months 
for high risk 
patients 

BL.few 
times a 
year with 
liver 
disease 

BL BL 
   

BL in females 
of child-
bearing age 

 
Prolactin BL and 
PDT 

selegiline/ EMSAM/ 
Eldepryl/Zelapar 

DSM-EI, MAOI, 
   

BL, >5% 
weight gain 

BL, >5% weight 
gain 

BL BL BL 
   

BL in females 
of child-
bearing age 

  

sertraline/Zoloft SSRI 
     

BL 
     

BL in females 
of child-
bearing age 

  

sodium oxybate/Xyrem GABA receptor 
agonist 

     
BL 

     
BL in females 
of child-
bearing age 

  

Key: AAP, (atypical antipsychotic), ACh-RPA (acteylcholine receptor partial agonist), ACI (as clinically indicated), BL (Baseline), D-RI (dopamine reuptake inhibitor), D-RIRe (dopamine reuptake inhibitor & releaser), DSM-EI (dopamine, serotonin, norepinephrine, enzyme inhibitor),DS-RAn 
(dopamine & serotonin receptor antagonist), GABA-PAM (GABA positive allosteric modulator), GLU-CB (glutamate voltage-gated Ca channel bloker), LAI (long acting injectible), Li-Eint (lithium enzyme interactions), Mel-RA (melatonin 1 & 2 receptor agonist), NMDA (N-methyl-D-aspartate 
receptor antagonist), N-RA (noepinephrine receptor agonist), O-RAn (opioid receptor agonist), PDT (periodically during treatment), SARI (serotonin 2 antagonist/reuptake inhibitor), S-MM (serotonin multimodal antidepressant), SN-EI (serotonin, norepinephrine, dopamine enzyme 
inhibitor)SN-MM (serotonin & norepinephrine reuptake inhibitor), SN-RI (serotonin & norepinephrine reuptake inhibitor), S-RPA (serotonin receptor partial agonist), SSRI (serotonin reuptake inhibitor), TCA (tricyclic antidepressant) 
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MEDS CLASS Serum Drug 
Level 

CBC 
w/Diff 

CMP Fasting 
Glucose & 
A1c 

Fasting Lipid 
Panel 

LFT BUN/ 
Creatinine 

eGFR TSH Folate B12 Urine hGC Electrolyte 
Panel 

Other 

suvorexant/Belsomra orexin receptor 
antagonist, hypnotic 

      
BL BL 

   
BL in females 
of child-
bearing age 

  

temazepam/Restoril GABA-PAM hypnotic 
 

BL, PDT 
with 
seziure hx 

   
BL, PDT 
with seziure 
hx 

BL BL 
   

BL in females 
of child-
bearing age 

  

thioridazine/Mellaril DS-RAn antipsychotic N/A BL , 
frequently 
first few 
months if 
hx of 
leukopeni
a/neurtop
enia 

 
BL, annually,  
ACI or >5% of 
inital weight, 
dose 
increases, 
switching 
AAPs 

BL, annually,  ACI 
or >5% of inital 
weight 

BL BL BL 
   

BL in females 
of child-
bearing age 

 
BL, PDT 
potassium, 
magnesium and 
prolactin 

topiramate/Topamax anticonvulsant 
 

BL  
   

BL BL BL 
   

BL in females 
of child-
bearing age 

 
BL PDT 
bicarbonate 

tranylcypromine/Parnate SN-MM MAOI 
     

BL , PDT BL BL 
   

BL in females 
of child-
bearing age 

  

trazodone/Desyrel S-MM, SARI, 
antidpressant, 
hypnotic 

     
BL 

     
BL in females 
of child-
bearing age 

  

valproate 
(divalproex)/Depakote 

anticonvulsant, mood 
stabilizer 

PDT BL , ACI 
 

BL, annually,  
ACI or >5% of 
inital weight, 
dose 
increases 

BL, annually,  ACI 
or >5% of inital 
weight, dose 
increases 

BL , every 
month for 
first few 
months 
then bi 
annually 

     
BL in females 
of child-
bearing age 

 
coagulation tests 
BL ACI 

varenicline/Chantix Ach-RPA smoking 
cessation 

      
BL BL 

   
BL in females 
of child-
bearing age 

  

venlafaxine/Effexor XR SN-RI in nonrespnders BL  
   

BL BL BL 
   

BL in females 
of child-
bearing age 

  

vilazodone/Viibryd S-MM, multimodal 
antidepressant 

           
BL in females 
of child-
bearing age 

  

vortioxetine/Trintellix S-MM, multimodal 
antidepressant 

           
BL in females 
of child-
bearing age 

  

zaleplon/Sonata GABA-PAM hypnotic 
     

BL, PDT BL BL 
   

BL in females 
of child-
bearing age 

  

Key: AAP, (atypical antipsychotic), ACh-RPA (acteylcholine receptor partial agonist), ACI (as clinically indicated), BL (Baseline), D-RI (dopamine reuptake inhibitor), D-RIRe (dopamine reuptake inhibitor & releaser), DSM-EI (dopamine, serotonin, norepinephrine, enzyme inhibitor),DS-RAn 
(dopamine & serotonin receptor antagonist), GABA-PAM (GABA positive allosteric modulator), GLU-CB (glutamate voltage-gated Ca channel bloker), LAI (long acting injectible), Li-Eint (lithium enzyme interactions), Mel-RA (melatonin 1 & 2 receptor agonist), NMDA (N-methyl-D-aspartate 
receptor antagonist), N-RA (noepinephrine receptor agonist), O-RAn (opioid receptor agonist), PDT (periodically during treatment), SARI (serotonin 2 antagonist/reuptake inhibitor), S-MM (serotonin multimodal antidepressant), SN-EI (serotonin, norepinephrine, dopamine enzyme 
inhibitor)SN-MM (serotonin & norepinephrine reuptake inhibitor), SN-RI (serotonin & norepinephrine reuptake inhibitor), S-RPA (serotonin receptor partial agonist), SSRI (serotonin reuptake inhibitor), TCA (tricyclic antidepressant) 
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MEDS CLASS Serum Drug 
Level 

CBC 
w/Diff 

CMP Fasting 
Glucose & 
A1c 

Fasting Lipid 
Panel 

LFT BUN/ 
Creatinine 

eGFR TSH Folate B12 Urine hGC Electrolyte 
Panel 

Other 

ziprasidone/Geodon DS-RAn AAP, mood 
stabilizer 

 
BL , 
frequently 
first few 
months if 
hx of 
leukopeni
a/neurtop
enia 

BL BL, annually,  
ACI or >5% of 
inital weight, 
dose 
increases, 
switching 
antypsychotic
s, monthly for 
several 
months for 
high risk 
patients 

BL, annually,  ACI 
or >5% of inital 
weight, dose 
increases, 
switching 
antypsychotics, 
monthly for 
several months 
for high risk 
patients 

      
BL in females 
of child-
bearing age 

 
BL, PDT potassium 
and magnesium 
for at risk 
electrolyte 
imbalance 

zolpidem/Ambien GABA-PAM, non-
benzodiazepine 
hypnotic 

     
BL, PDT 

     
BL in females 
of child-
bearing age 

  

Key: AAP, (atypical antipsychotic), ACh-RPA (acteylcholine receptor partial agonist), ACI (as clinically indicated), BL (Baseline), D-RI (dopamine reuptake inhibitor), D-RIRe (dopamine reuptake inhibitor & releaser), DSM-EI (dopamine, serotonin, norepinephrine, enzyme inhibitor),DS-RAn 
(dopamine & serotonin receptor antagonist), GABA-PAM (GABA positive allosteric modulator), GLU-CB (glutamate voltage-gated Ca channel bloker), LAI (long acting injectible), Li-Eint (lithium enzyme interactions), Mel-RA (melatonin 1 & 2 receptor agonist), NMDA (N-methyl-D-aspartate 
receptor antagonist), N-RA (noepinephrine receptor agonist), O-RAn (opioid receptor agonist), PDT (periodically during treatment), SARI (serotonin 2 antagonist/reuptake inhibitor), S-MM (serotonin multimodal antidepressant), SN-EI (serotonin, norepinephrine, dopamine enzyme 
inhibitor)SN-MM (serotonin & norepinephrine reuptake inhibitor), SN-RI (serotonin & norepinephrine reuptake inhibitor), S-RPA (serotonin receptor partial agonist), SSRI (serotonin reuptake inhibitor), TCA (tricyclic antidepressant) 
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Appendix C 

Encounters PRE (n=) % POST (n=) % 
All encounters 187 57% 143 43% 
Encounters removed due to incomplete data 27 14% 17 12% 
Encounters that met all guidelines (with or w/o 
rec labs) 

102 64% 110 87% 

Encounters with labs ordered 20 11% 36 25% 
Encounters requiring labs without labs ordered 58 31% 16 11% 
All encounters included 160 86% 126 88% 
Total encounters recommending lab orders 78 49% 52 41% 

• Encounters Lab ordered 20 26% 36 69% 
• Encounters No lab ordered 58 74% 16 31% 

 No labs recommended/ordered encounters 82 51% 74 59% 
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Appendix D 

Main results using all appointments during each study period 

Results     
  No labs 

recommended 
Labs recommended 
and labs ordered 

Labs recommended 
and no labs ordered 

Row Totals 

Pre-data 82 (87.27) [0.32] 20 (31.33) [4.10] 58 (41.40) [6.66] 160 
Post-data 74 (68.73) [0.40] 36 (24.67) [5.20] 16 (32.60) [8.45] 126 
Column 
Totals 

156 56 74 286 (Grand 
Total) 

 
The chi-square statistic is 25.1328. The p-value is < 0.00001. The result is significant at p < .05. 
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Appendix E 

All appointments recommending lab work per CPGs during each study period 

Results    
  Labs ordered 

 
No labs ordered Row Totals 

Pre-data 20 (33.60)  [5.50] 
 

58 (44.40) [4.17] 78 

Post-data 36 (22.40)  [8.26] 
 

16 (29.60) [6.25] 52 

Column Totals 56 
 

74 130 (Grand Total) 

 
The chi-square statistic is 24.1763. The p-value is < .00001. The result is significant at p < .05. 
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• Potential to improve the quality and cost 
effectiveness of care 

     (Hiemke et al., 2017; Nguyen et al.; Saddicha & 
Chaturvedi, 2014)

• CPG's constitute one of the three pillars 
of evidence-based practice

• Optimize treatment outcomes

• Bridge the gap between research and 
clinical practice

Clinical 
practice 
guidelines 
(CPGs) are 
not 
frequently 
used in 
psychiatric 
care 



BARRIERS TO CPG USE IN CLINICAL 
PRACTICE

• Personal Factors

• Knowledge and attitudes

• Guideline-related 
Factors

• Involved processes

• External Factors

• Organizational constraints

(Fischer, Lange, Klose, Greiner, & Kraemer, 2016)



COMPUTERIZED CLINICAL DECISION 
SUPPORT SYSTEMS (CDSS)

Design & Implementation  

• Provides relevant information

• High degree of sensitivity and specificity

• Does not disrupt clinical workflow

• Delivered at point of care

• Supports clinician decision-making

(Olakotan & Yusof, 2020)

• Dependent on design and fit in clinical 
environment 

(Brotherton et al., 2020; Eaton et al., 2018; DelMonte et al., 2012; 
Driver et al., 2019; Hinson et al., 2017; Marino et al., 2019)

Lack of application in mental health settings



PURPOSE
THE PURPOSE OF THIS PROJECT WAS TO DETERMINE IF 
EMBEDDED PROMPTS IN THE ELECTRONIC HEALTH RECORD 
ALIGNED MENTAL HEALTH CLINICIAN’S LAB 
ORDERING BEHAVIORS WITH CPG RECOMMENDATIONS



Motivation
Personal
Factors

Support
Guideline
Factors

Stimulus
External
Factors

Clinicians 
Behavior 
Change

Anderson Behavior Framework

(Shojania, 2007)



DESIGN
• Quality improvement

• Setting-Community based mental health center

• Participants- one PMHNP

• Protection of human subjects

• Wiedenbach's Prescriptive Theory
(Nursing Theories, 2012)



METHODS
• Data collection procedures & 

Instruments

• Use of agency resources

• 87 medications 

• CDSS prompt

• Convenience Sampling

• Quantitative data



Labs Not 
Recommended

8200%

Removed 
Encounters

2700%

Labs 
Recommended 

7800%
PRE-
INTERVENTIO
N

Labs Not 
Recommended

7400%

Removed 
Encounters

1700%

Labs 
Recommended 

5200% POST-
INTERVENTIO
N

DATA 
COLLECTION



PROMPT EFFECT

Labs ordered
69%

No Labs
31%

Post-Intervention

Labs ordered
26%

No Labs
74%

Pre-InterventionP < .001



PROJECT LIMITATIONS

COVID 19

• External time constraints

• Increased use of telehealth 
services

• Limited access to data sources

• Delayed implementation

• Reduced duration of study



DISCUSSION

• Functional, effective prompt design

• Influenced providers lab ordering frequency 

• Increased access to CPG recommendations at the point of care

• Designed to be sustainable 



FINANCIAL IMPACT
HEALTHCARE 

SYSTEM

• About 80% of 
expenditures led by 
clinician treatment 
decisions

• Average cost for 
readmit for mood 
disorder is $ 7,100

POPULATION

• Untreated mental 
illness costs up to 
$300 billion every 
year 

• QALY increases with 
quality of treatment 

• No cost to integrate 
prompt into 
new EHR system

• No recurring charge

• Time contributed 
from PMHNP 

• $4,146-$4,701

AGENCY



INTERPROFESSIONAL 
COLLABORATION AND

LEADERSHIP

Communicat
ion

Collaboratio
n

Patient 
Safety
Quality

Diversity 
in 
Thinking

Teamwork

DNP QI 
Project

Analysis of Evidence
Synthesis of research
QI Principles
Current Technology

Evidence 
based 
Practice

Personal Factors
Support
External Factors



CONTRIBUTION TO NURSING 
PROFESSION

• Increased current knowledge of CDSS use

• Successful demonstration of DNP scope 
of practice

• Scientific Foundation

• Quality

• Technology and Information Literacy

• Leadership



RECOMMENDATIONS

• Continued use of the prompt
• Expansion of the information provided
• Annual reassessment of effectiveness
• Increase QI initiatives  involving CDSS prompts
• Future studies analyze the effectiveness of CDSS in 

larger systems

Result

s
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