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Abstract

Health care systems and nursing leaders aim to make evidence-based nurse staffing decisions. 

Understanding how nurses use and perceive available data to support safe staffing can strengthen 
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learning health care systems and support evidence-based practice, particularly given emerging 

data availability and specific nursing challenges in data usability. However, current literature 

offers sparse insight into the nature of data use and challenges in the inpatient nurse staffing 

management context. We aimed to investigate how nurse leaders experience using data to guide 

their inpatient staffing management decisions in the Veterans Health Administration, the largest 

integrated health care system in the United States. We conducted semi-structured interviews 

with 27 Veterans Health Administration nurse leaders across five management levels, using a 

constant comparative approach for analysis. Participants primarily reported using data for quality 

improvement, organizational learning, and organizational monitoring and support. Challenges 

included data fragmentation, unavailability and unsuitability to user need, lack of knowledge 

about available data, and untimely reporting. Our findings suggest prioritizing end-user experience 

and needs is necessary to better govern evidence-based data tools for improving nursing care. 

Continuous nurse leader involvement in data governance is integral to ensuring high-quality data 

for end-user nurses to guide their decisions impacting patient care.
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Introduction

Health care systems and nursing leaders aim to make evidence-based nurse staffing 

decisions, as inappropriately staffed nursing units can have detrimental effects on patient 

care, nurse well-being, and operational budgets.1-6 In learning health care systems, 

organizations use data generated as part of routine care for monitoring, coordination, 

reflection, and practice improvement.7-10 Understanding how nurses use and perceive 

available data and data tools to support safe staffing can strengthen learning health care 

systems and support evidence-based practice, particularly given emerging data availability 

and specific nursing challenges in data usability.11-13

Background

The Veterans Health Administration (VA) is the largest integrated health care system in the 

United States and was an early adopter of information systems and data utilization in health 

care.14 As of 2016, VA data systems housed more than 1.5 petabytes of data.15

For 20 years, VA has developed tools to support staff utilization of data to improve nursing 

care, including the national VA Nursing Outcomes Database (VANOD) in 2002, the near 

real-time, aggregated bed tracking and information system known as Bed Management 

Solutions (BMS) in 2008, and the 2010 Staffing Methodology Directive standardizing data-

driven nurse staffing models.16 Recently, VA nursing informatics developed and embedded 

over 1400 standardized nursing health factors, or nursing assessment data elements, into 

the current VA electronic health record (EHR) known as the Computerized Patient Record 

System (CPRS).17, 18
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Health care systems gather large amounts of structured data elements to support operations 

and care delivery; however, nursing is among several clinical professions whose provision 

of care generates overwhelming amounts of unstructured data through the electronic health 

record, handwritten notes, and other data collection means that ultimately require extensive 

cleaning, integration, and transformation to be rendered usable. Additional challenges such 

as lack of standardization in nursing terminologies and data standards, fragmentation, and 

lack of interoperability can arise in making data accessible, usable, relevant, and reliable to 

nurse end-users.19, 20 If not addressed, these challenges can affect the extent to which nurse 

leaders can make informed decisions to best achieve or sustain adequate, safe staffing levels, 

which may subsequently impact patient care and outcomes. Globally, professional nursing 

organizations recommend that optimal staffing decisions rely on professional judgment by 

nursing leaders focused on patient safety and equipped with real-time data.21 However, 

there is wide variation in organizational approaches to making data available that would 

allow for making informed nurse staffing decisions backed by evidence.22 Given inevitable 

increases in data applications and specific nursing challenges prevalent across the United 

States health care system, understanding how currently available data are used can help 

optimize health information systems for a learning health care system.19, 23, 24 To our 

knowledge, data challenges experienced in the health care system and particularly in nursing 

are well recognized in current literature, but assessments of individual nurse experiences 

with data use in the context of inpatient nurse staffing are sparse.25 We sought to fill this gap 

and build on existing literature by conducting one-on-one qualitative interviews to gather a 

range of VA nurse leader experiences and challenges of working with data that we could 

learn from in preparation for developing a prototype dashboard tailored to nurse staffing 

decision-making. Specifically, we investigated two research questions:

1. How do VA nurse leaders currently use data to guide inpatient staffing 

management decisions?

2. What challenges do VA nurse leaders encounter in using data to guide inpatient 

staffing management decisions?

Methods

Research Design

This study is part of a project aimed at developing a model to improve VA performance 

measurement. We employed a qualitative descriptive design to gather nurse leader 

perceptions about data guiding their inpatient staffing management decisions, and what data 

they need to improve evidence-based nursing care.26 We used the Consolidated Criteria for 

Reporting Qualitative Research (COREQ) to guide the development of this manuscript.27

Participants and Recruitment

To enhance the rigor of our study and because staffing responsibilities and data needs 

may differ by leadership level, facility or network location, or inpatient unit type, we 

sought to obtain perspectives with comparable representation from each level of VA nursing 

leadership. Thus, we purposively sampled five to seven study participants from each of five 

organizational levels in the VA health care system (Figure 1).
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Facilities were selected from different regional networks and complexity levels. The VA 

health care system currently comprises 18 regional networks, otherwise known as Veterans 

Integrated Service Networks (VISNs), defined by geographic region and ranging in size 

from 5 to 11 hospitals per network.28 Complexity levels are the clinical complexity of 

a VA hospital based on the hospital’s patient population, clinical services complexity, 

administrative complexity, and research and education.29 Each hospital is categorized into 

one of five complexity levels.29 For each selected facility, we targeted at least 1 facility-, 1 

service-, and 1 unit-level interviewee based on their role’s relevance to inpatient nursing. In 

consultation with a study co-investigator ([LD]) who manages nursing patient care services 

at a large VA facility, we selected network- and national-level candidates based on the same 

criteria in addition to their professional connection with the co-investigator. Participants had 

knowledge neither of referral by the co-investigator nor of the co-investigator’s role on our 

research team and likewise, the specific participants included in the study were not disclosed 

to the co-investigator.

We e-mailed prospective subjects a study description and participation information. 

Respondents were verified through an e-mail questionnaire as study eligible if they worked 

at VA for greater than one year and held a role related to inpatient nursing.

Recruitment of interview participants took place from March 2020 through March 2021, 

coinciding with surges of COVID-19 hospitalizations across the United States. Our team 

was cognizant of the challenges faced by nurse leaders during this time, and while the 

topic of nurse staffing was especially salient, some hospitals and prospective participants 

understandably declined participation due to the urgent demands of the pandemic. Despite 

these challenges, we were able to meet our recruitment targets for all but one category 

(service-level) of nurse leaders.

Data Collection

Two research assistants ([JW] and [CY]) conducted 27 one-on-one, semi-structured 

interviews lasting 15 to 48 minutes. Ms. [CY] holds a Master of Science in Public Health 

(MSPH) and Ms. [JW] holds a Master of Public Health (MPH), with seven and three 

years of research experience, respectively. Participants answered questions in four areas 

(see Supplement 1 for IRB-approved interview guides): VA experience and current role, VA 

data use, how their experiences with VA data relate to inpatient staffing responsibilities and 

recent decisions, and preferences for a dashboard tailored to their role. We asked at least one 

question from each area, plus follow-ups as needed. Each participant was interviewed once. 

Interviews were conducted and audio-recorded using Skype for Business and Microsoft 

Teams.

Data Analysis

We adopted a constant comparative method approach for coding30 using Atlas.ti 8 (Atlas.ti 

GmbH, Berlin, Germany). Interview recordings were transcribed, with all personal- or 

location-identifying information redacted from final transcripts. One interviewer and one 

research coordinator ([JW] and [RS]), open coded one transcript from each organizational 

level to develop a codebook (Supplement 2). The grounded nature of the themes we found 
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made it difficult to achieve a reasonable interrater reliability, which would have allowed one 

coder per transcript after initial double-coding for 20% of transcripts. Thus, we modified 

our initial plan and all interviews were coded twice then reviewed by both coders for 

agreement. Disagreements on codes were resolved through discussion and code resolutions 

were reflected in a final coded transcript. Once final coded transcripts were generated for 

all interviews, the most frequently mentioned codes across all interviews and organizational 

levels were grouped into larger themes based on the content and context of quotes associated 

with each code.

Ethical Considerations

This study was approved by the Baylor College of Medicine Institutional Review Board 

(protocol H-38405). Prior to interview, participants were made aware that their participation 

was confidential and completely voluntary with the option to freely withdraw if desired 

at any time during the study. Each participant provided verbal informed consent for 

participation and recording.

Results

We contacted 43 candidates and included a final sample of 27 participants in the study 

(Table 1). Of 12 facilities contacted, 5 participated; 5 declined, and 1 did not respond. One 

facility agreed to participate but we could not find an eligible participant at the necessary 

organizational level.

Supplement 3 includes participant role details. Though we were unable to recruit our target 

number of service-level participants after several attempts, we resolved not to pursue this 

issue extensively given the challenging conditions of the COVID-19 pandemic and since we 

had reached data saturation after 26 participant interviews.

Research Question 1: How Do VHA Nurse Leaders Currently Use Data to Guide Inpatient 
Staffing Management Decisions?

Quality Improvement—Participants reported using data to improve care quality and 

streamline care delivery, referencing nursing-sensitive quality indicators,31 patient safety 

indicators,32 and patient satisfaction metrics as key measures they use to evaluate quality 

of care and inform decision-making. For example, one service-level participant shared 

their involvement in their facility infection control task force that works to improve 

hospital-acquired infection rates (a nursing-sensitive quality indicator) (Supplement 4, A1). 

A network-level chief nursing officer noted their use of data from the Inpatient Evaluation 

Center (IPEC), which stores inpatient process and outcome measures, to assess staffing 

practices in light of documented patient outcomes (Supplement 4, A2).

Patient-centric measures may be used to plan for resources needed for adequate care, such as 

unit staffing and supplies, which a nurse manager noted when asked about preferences for an 

ideal dashboard (Supplement 4, A3).

Participants reported employing data for process improvement efforts including audits of 

nurse-sensitive patient safety and outcome indicators, establishment of staffing float pools, 
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and evaluation of staffing adequacy as part of patient safety incident root cause analyses 

(RCAs). Participants at all levels, but most frequently national-level nurse leaders, discussed 

using data for process improvement.

Organizational Learning—Generally, interview responses related to the organizational 

learning theme reflected intra-organizational information exchange, application of evidence-

based practice, and comparisons of data.

Intra-Organizational Information Exchange.: Information exchange within and among 

VA facilities was the most prominent subcategory for the organizational learning theme. 

At one service-level participant’s facility, sharing data and best practices relating to care 

quality occurs frequently within their service, between services, and among facility nursing 

leadership (Supplement 4, A4). Nurse leaders may seek out best practices from facilities 

performing well on certain metrics (e.g., patient experience – Supplement 4, A5) to guide 

performance improvement at their own facility.

Finally, facilities may receive information directly from network- and national-level nurses, 

especially for issues influencing direct patient care. One network-level participant engaged 

in this practice as part of their role in patient safety oversight; specifically, talking about 

working with their RCA teams to pull and manipulate relevant within-facility- to national-

level VA data, as well as non-VA data, in investigating patient safety incidents that 

automatically require an RCA (Supplement 4, A6).

Applications of Evidence-Based Practice.: Participants noted that utilizing available data, 

generating data through research initiatives, and keeping abreast of external research data 

were integral to adopting evidence-based practices for effective staff management and care 

delivery, including maintenance of continuing staff education and employment of evidence-

based practice for quality improvement. A facility-level participant emphasized how 

evidence-based practice is essential to a broader care model at their facility (Supplement 

4, A7).

Data Comparisons.: Many VA data tools allow employees to view data for any VA facility 

or network. Participants reported using data comparisons for benchmarking, planning, or 

decision-making. A network-level participant shared that they compared nursing quality 

indicators across facilities statewide and academic teaching facilities nationally, to evaluate 

staffing impacts on patient outcomes in their network (Supplement 4, A8).

In contrast, a facility-level participant noted that comparative data for other emergency 

departments across the country would help inform staffing processes for their own facility’s 

emergency department; to their knowledge such data are unavailable (Supplement 4, A9).

Organizational Monitoring and Support—Another overarching theme reflected 

organizational monitoring and support, or the ways in which the VA’s organizational 

structure is utilized to monitor and assist facilities, leaders, and staff, with subthemes of 

organizational support, accountability, and advocacy.
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Organizational Support.: Participants at all levels reported providing resources or direct 

assistance to subordinates or to more local organizational levels, though the participants 

who discussed using data to do so tended to be supervisory-level participants from facility- 

to national-level management. National-level leaders were most likely to discuss providing 

organizational support, and mainly provided educational support in the use and access of 

data for decision-making, as well as support in addressing process issues and developing 

tools for local nurse leaders. One national-level participant explained the various data 

elements, not limited to nurse hours per patient day, skill mix, and vacancy rate, that 

they discussed with a facility in reviewing its staffing methodology (Supplement 4, A10). 

Facility- to national-level participants discussed using data to support staffing adequacy.

Despite widespread discussion of providing support to subordinates, no participants 

mentioned receiving support from superiors.

Accountability.: Participants at all levels—except national—noted the importance of data 

for accountability to superiors or monitoring agencies. Unit-level participants discussed 

accountability to service and facility leaders. Only service-level participants discussed 

accountability to outside organizations such as The Joint Commission.

Advocacy.: One participant each at the network, service, and unit level discussed advocating 

for staff and serving as a liaison between subordinates and higher-level leadership. This 

advocacy often involved ensuring subordinates had “what they actually need” by speaking 

directly to leadership on their behalf (Supplement 4, A11), but advocacy could also occur 

through serving on committees (Supplement 4, A12). A network-level participant mentioned 

ensuring adequate staffing for the hospitals in their network, using available data to monitor 

staffing levels for each facility, in relation to observed patient outcomes, and working with 

facility executives to address issues and needs (Supplement 4, A11). As with organizational 

support, participants did not discuss instances in which superiors advocated on their behalf, 

they only discussed their role in advocating for subordinates.

Research Question 2: What Challenges Do VHA Nurse Leaders Encounter in Using Data to 
Guide Their Inpatient Staffing Management Decisions?

Fragmentation—Data fragmentation was cited frequently as an organizational challenge. 

A network-level participant reported that facilities even within the same network have 

adopted nurse staffing software from different vendors, which can pose challenges to real-

time staffing monitoring (Supplement 4, C1). Also, since related data may be accessible 

only via disparate data tools, some participants expended unnecessary effort to locate then 

aggregate data to meet their needs. A facility-level participant expressed their concern about 

this in relation to correlating staffing levels with other metrics such as care quality and staff 

engagement (Supplement 4, C2).

Participants noted collection and reporting inconsistencies between data tools. Similar data 

may be presented differently between sources because of differing data definitions and 

interface configurations intended for specific user populations. The result is perceived 

inconsistency in reported values by end-users, who may question the data’s underlying 

validity and spend additional time to investigate multiple versions of the desired metric 
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to make an effective decision (Supplement 4, C3). A national-level participant indicated 

their current efforts in standardizing data definitions to reduce confusion, citing retirement 

eligibility as an example staffing data element whose values differ by source (Supplement 4, 

C4).

Data Are Unavailable or Unsuitable to User Need—The interviews revealed data 

inaccessibility can result in knowledge gaps. For some, the challenge was not that certain 

data were unavailable; rather, the available data present insufficient information or are not 

aggregated appropriately to meet user needs. Several participants resorted to manual data 

collection, and as a national-level participant pointed out, relying on manual data capture 

for fluid processes such as float management can prove needlessly inconvenient, especially 

during times of crisis such as a pandemic (Supplement 4, C5).

Lack of Knowledge About Available Data—VHA data structure does not appear to 

be user-intuitive and lacks adequate user guidance. At least one participant from each role 

level, except national, commented on their lack of knowledge about available data. One 

service-level participant reasoned there must be existing data tools with their desired metrics 

but did not know how to access them (Supplement 4, C6). Another participant, at the 

unit-level, recalled challenges in familiarizing themselves with VA data when first starting 

their role (Supplement 4, C7). Both participants expressed their desire for a VA “data for 

dummies” type of book.

Lack of Timely Reporting—Participants valued real-time or future-forecasted data. 

Reporting delays limited use of data for real-time decisions and quality improvement, and 

frustrated participants at all organizational levels. Delay times vary by tool; some data may 

be months old by the time it becomes available (Supplement 4, C8). For example, one nurse 

manager described the challenge of addressing patient safety events in a timely manner 

because of the data system configuration and process at their facility (Supplement 4, C9).

Limitations

The ongoing COVID-19 pandemic affected interview responses. Many participants naturally 

discussed their pandemic experience; therefore the interview data may differ from that 

obtained under normal circumstances. A second limitation was the sample population. For 

convenience and time, we focused our contact efforts on some facilities as well as some 

network- and national-level participants based on professional connections through our 

nurse executive co-investigator. However, she was blinded to the identities of participants 

ultimately selected for the study. Additionally, all participants were internal to the VA. 

Although we believe that our participants share common experiences with those outside of 

VA, further research is necessary to ensure generalizability of the results.

Discussion

Data-driven culture was evident in the interviews as each participant shared about how they 

use data. Our results revealed that VA nurse leaders across organizational levels rely on data

—particularly real-time and future-forecasted data—to support quality improvement efforts, 
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organizational communication and accountability, and institutional learning, respective to 

inpatient staffing and care. VHA nurse leaders explore patterns and relationships in data 

for knowledge discovery, prediction, and evaluation, which corroborates existing research 

about nursing utilization of data.33, 34 Our identified data applications align with the areas of 

innovation, influence, and advocacy, which are defined as nurse leader core competencies in 

working toward the Triple Aim of improving care experience, improving population health, 

and reducing per-capita health care costs.35

All participant organizational levels depicted intra-organizational collaboration. Yet, 

participants only discussed their accountability to superiors and assisting subordinates, 

which implies that people either remain unaware of helpful resources or those resources 

lack salience when discussing data and staffing. Benefits of having abundant data were 

clear; however, the interviews also revealed facets of VA data structure that may hinder 

usability and usefulness in informing nursing decisions. Participants cited challenges of 

data unavailability and unsuitability, fragmentation, lack of user guidance, and untimely 

reporting, which strongly support the necessary pursuit of the Quadruple Aim—an extension 

of the Triple Aim that includes improving provider work life—particularly in the realm of 

data usability.33, 36 The following quote captures the essence of VA nurse leaders’ struggle 

in using available data effectively:

“ … one of the biggest challenges of this position is finding the data and then 

figuring out how to make it meaningful. … so that we can make good decisions, 

based on the data. … What is it really telling you? What was it measuring?”

-- Facility-level participant

Abundant data accompanied by poor system design, inadequate standardization, and lack of 

interoperability extends beyond the VA.11, 20 Although our study focused on the VA nursing 

experience with data, our results corroborate non-VA literature that have also explored 

data-associated challenges in health care and affirm the universal need to optimize data 

relevance and usability for nurse leaders.20, 33, 37 In a dynamic patient care environment, 

nurse leaders have no choice but to develop workarounds for information deficiencies to 

fulfill their responsibilities particularly in staffing inpatient units appropriately; therefore, 

current data infrastructure and processes must be streamlined to transform data from a 

burden into a resource. Our findings support others’ recommendations to standardize nursing 

terminologies and data standards and include nursing informatics experts in the development 

and implementation of health information technology,19 and strengthen the call to include 

nurse leaders, as end-users, in discussions revolving around data tool development. 

Perceptions obtained from VA nurse leaders build on available literature as firsthand 

accounts that can inform data infrastructure general development and process improvement 

in other large health care systems internationally, such as the United Kingdom’s National 

Health Service, whose experiences with system data infrastructure may share similarities 

with our results.38 Such improvement can ultimately lead to directly embedded, more 

nursing-relevant data science tools that enhance current software applications and support 

evidence-based decision-making. Based on the interview findings, our research team has 

prepared the following recommendations, which we plan to bring to upcoming discussions 
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with regional and national VA nursing leaders, and which have applicability well beyond the 

VA.

Recommendations

Prioritize Data Standardization, Source Interoperability, and User Education

Accessibility, interpretability, and usability are necessary for users to maximize the benefit 

of available data.37 Our findings indicate users would benefit from standardized formatting 

across data sources, convenient access to standardized user guides, and user education 

opportunities. Once information systems are established, consistent quality assurance and 

process improvement are essential, as are continued attention to user graphical literacy and 

numeracy in data display design.39

Develop a Better Understanding of Nursing Culture

Attention to unique needs and shared values of nurses at all organizational levels is essential 

for aligning data tools with nurses’ preferred ways of working. For example, staffing 

adequacy is a daily concern in nursing; however, perceptions of contributing factors may 

differ by role level. Unit- and service-level participants emphasized clinical impacts, while 

supervisory-level participants emphasized non-clinical measures such as budgeting. Previous 

research suggests that directing attention to the nursing context and culture can yield 

benefits for patient outcomes and data science;40, 41 similarly, we recommend accounting 

for nursing culture, priorities, and challenges to optimize data systems.

More Frequent Communication Between Data Users and Developers

Regular communication between nursing leadership (i.e. the end-users) and data 

administrators is critical for effective data use. Broad, complex information systems such 

as EHRs, especially require strong understanding of information technology and target user 

population to properly develop data models translatable to user-friendly products. Closer 

collaboration among clinical nursing management, nursing informatics, and information 

technology is necessary to establish user needs, define effective and feasible solutions, 

and adapt data systems with refined clinical tools to efficiently generate reliable data for 

nurses to use.33 Using existing committees where nurse leaders already serve could improve 

communication between data administrators and nursing leadership.

Conclusion

Applications of data benefit patients and providers in many areas, as demonstrated by 

the many data initiatives the VA pioneered to improve nursing practice and the numerous 

improvements non-VA institutions have incorporated into system and clinical processes.8 

Through the insights provided by representative VA nurse leaders, our study explored 

how nurse leaders use data in their work and what challenges remain in using data most 

effectively. When nurse leaders have appropriate tools to leverage data for its intended 

purpose, they can make accurate, timely, evidence-based decisions in support of a thriving 

learning health care system.24
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Implications for Nursing Practice and Policy

Our results highlight the importance of data for collaborative evidence-based nursing 

management at the VA, from nurse managers who make direct care delivery decisions on 

the unit floor to senior leadership with a broader nursing oversight across the VA system. 

However, data’s vast potential requires resolving major end-user challenges. Nurse leaders 

can play an active role in improving data governance to benefit nursing care. With end-user 

experiences and understanding of nursing culture and needs, they can provide valuable input 

to data governance committees to deploy nursing-friendly data tools. Constantly changing 

circumstances and patient needs necessitate continuous partnership between clinical nursing 

management, nursing informatics, information technology, and executive leadership to 

maintain high standards of data accessibility, usability, and overall value for end-users. 

Additionally, because data applications and challenges may differ across organizational 

levels, nurses at each organizational level must help define appropriate data priorities to 

optimize product development. High-quality data is key to providing high-quality care in 

a learning health care system.19, 23, 24 As major data stakeholders, nurse leaders should 

influence the governance of timely, nursing-relevant data to best serve their patients.
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Figure 1 –. Simplified Veterans Health Administration (VA) System Organizational Chart From 
National to Unit Level
There are 18 Veterans Integrated Service Networks (VISNs) that range in size from 5 to 

11 hospitals per network. Facilities are categorized into one of five complexity levels based 

on hospital characteristics. Services are designated by care type. Units are designated by 

specialty. The number of services and units within a facility vary by facility.
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Table 1 –
Participant Recruitment

Out of 43 candidates initially contacted, the final sample of 27 participants included in our study comprised 5 

unit-, 4 service-, 6 facility-, 6 network-, and 6 national-level nurse leaders across 5 facilities, 6 networks, and 3 

national offices.

Total Contacted (n=43) Unit Service Facility Network National

Eligible; Participated (n=27) 5 4 6 6 6

Ineligible; Did Not Participate (n=7) 1 2 0 3 1

Unavailable; Did Not Participate (n=2) 0 1 0 1 0

Not interested; Did Not Participate (n=1) 0 0 0 1 0

No response; Did Not Participate (n=6) 1 1 0 4 0
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