
156          Journal of Hospital Medicine®    Vol 16  |  No 3  |  March 2021� An Official Publication of the Society of Hospital Medicine

ORIGINAL RESEARCH

Implementing a Telehospitalist Program Between Veterans Health Administration 
Hospitals: Outcomes, Acceptance, and Barriers to Implementation 

Jeydith Gutierrez, MD, MPH1,2*, Jane Moeckli, PhD1,3, Andrea Holcombe, PhD3, Amy MJ O’Shea, PhD1,2,3, George Bailey, BS3, 
Kelby Rewerts3, Mariko Hagiwara, MD2, Steven Sullivan, APNP, MSN4, Melissa Simon, DO4, Peter Kaboli, MD, MS1,2,3

1VA Office of Rural Health (ORH), Veterans Rural Health Resource Center – Iowa City, Iowa City VA Healthcare System, Iowa City, Iowa; 2Department 
of Internal Medicine, University of Iowa Carver College of Medicine, Iowa City, Iowa; 3The Center for Access and Delivery Research and Evaluation 
(CADRE) at the Iowa City VA Healthcare System, Iowa City, Iowa; 4Acute Care Services, Tomah VA Medical Center, Tomah, Wisconsin.

Healthcare in rural areas faces increasing challenges 
due to community hospital closures, physician short-
ages, and a more concentrated population of older 
adults with higher rates of comorbid conditions than 

their urban counterparts.1-3 Critical access hospitals (CAHs), 
which primarily serve rural areas, have fewer clinical capabil-
ities, worse process-of-care measures, and higher mortality 
rates for some conditions when compared to non-CAHs.4 As 
such, CAHs are closing at record numbers across the United 
States,5 resulting in loss of available hospital beds and patient 
access to timely emergency services,6 which can worsen out-
comes, further widening the rural-urban healthcare gap.7,8 Fur-

thermore, this strain on an overwhelmed health system in the 
most vulnerable areas restricts the ability to respond to health-
care crises like the coronavirus disease 2019  pandemic.9 

Providing adequate staff for currently available hospital 
beds is also a problem in rural areas. Studies demonstrating 
improved outcomes, decreased length of stay (LOS), and in-
creased quality with hospitalist services have resulted in a high 
demand for hospitalists nationwide.10-12 Recruiting hospitalists 
to work in rural areas, however, has become increasingly chal-
lenging due to low-patient volumes, financial viability of hos-
pitalist-model adoption, and provider shortages.13,14 Recent-
ly, the Veterans Health Administration (VHA) reported a 28% 
nationwide shortage of hospitalists,15 which disproportionally 
affects rural VHA hospitals. Staffing difficulties and reliance on 
intermittent providers were reported by more than 80% of rural 
and low-complexity VHA facilities.16

Telehospitalist services (THS) can help deliver high-quality 
care to rural residents locally, decrease travel expenses, sup-
port hospital volume, and increase healthcare capacity in re-
sponse to a pandemic.14,17,18 Only a few studies have described 
THS (mostly with overnight or cross-coverage models directed 
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BACKGROUND: Telehospitalist services are an innovative 
alternative approach to address staffing issues in rural and 
small hospitals. 

OBJECTIVE: To determine clinical outcomes and staff and 
patient satisfaction with a novel telehospitalist program 
among Veterans Health Administration (VHA) hospitals. 

DESIGN, SETTING, AND PARTICIPANTS: We conducted 
a mixed-methods evaluation of a quality improvement 
program with pre- and postimplementation measures. The 
hub site was a tertiary (high-complexity) VHA hospital, and 
the spoke site was a 10-bed inpatient medical unit at a 
rural (low-complexity) VHA hospital. All patients admitted 
during the study period were assigned to the spoke site. 

INTERVENTION: Real-time videoconferencing was used 
to connect a remote hospitalist physician with an on-site 
advanced practice provider and patients. Encounters were 
documented in the electronic health record. 

MAIN OUTCOMES: Process measures included workload, 
patient encounters, and daily census. Outcome measures 
included length of stay (LOS), readmission rate, mortality, 

and satisfaction of providers, staff, and patients. Surveys 
measured satisfaction. Qualitative analysis included 
unstructured and semi-structured interviews with spoke-
site staff.

RESULTS: Telehospitalist program implementation led 
to a significant reduction in LOS (3.0 [SD, 0.7] days vs 2.3 
[SD, 0.3] days). The readmission rate was slightly higher in 
the telehospitalist group, with no change in mortality rate. 
Satisfaction among teleproviders was very high. Hub staff 
perceived the service as valuable, though satisfaction with 
the program was mixed. Technology and communication 
challenges were identified, but patient satisfaction 
remained mostly unchanged. 

CONCLUSION: Telehospitalist programs are a feasible 
and safe way to provide inpatient coverage and address 
rural hospital staffing needs. Ensuring adequate 
technological quality and addressing staff concerns in a 
timely manner can enhance program performance. Journal 
of Hospital Medicine 2021;16:156-163. © 2021 Society of 
Hospital Medicine
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to CAHs), and clinical outcomes have been inconsistently re-
ported.17,19-21 Furthermore, no program has been conducted 
within an integrated health system akin to the VHA. The pri-
mary objective of this quality improvement (QI) initiative was 
to perform a mixed-methods evaluation of THS between VHA 
hospitals to compare clinical outcomes and patient and staff 
satisfaction. Secondary outcomes included description of the 
implementation process, unexpected challenges, and subse-
quent QI initiatives. These results will expand the knowledge 
on feasibility of THS and provide implementation guidance. 

METHODS
A mixed-methods approach was used to evaluate outcomes 
of this QI project. Reporting follows the revised Standards for 
Quality Improvement Reporting Excellence (SQUIRE 2.0).22 

Context
The VHA is the largest integrated healthcare system in the 
United States, with more than 8 million veterans enrolled, 
more than 30% of whom reside in a rural area. The VHA com-
prises more than 1,000 outpatient clinics and 170 acute care 
VA Medical Centers,23,24 including more than 35 rural and low- 
complexity hospitals.25 Low-complexity hospitals are those 
with the lowest volume and levels of patient complexity and 
minimal or no teaching programs, research, intensive care unit 
(ICU) beds, and subspecialists. Lack of reimbursement and in-
terstate licensing, often cited as barriers to telemedicine, do 
not apply to the VHA. The hub site was a large tertiary care 
(high-complexity) VHA hospital located in Iowa City, Iowa. The 
spoke site was a low-complexity (10-bed acute inpatient unit 
with no ICU) rural VA hospital located in Tomah, Wisconsin.

Study Population
The preimplementation cohort for comparison included all pa-
tients admitted between January 1, 2018, and January 6, 2019. 
The postimplementation study cohort included all observation 
and acute care admissions during the pilot phase (January 7 
to May 3, 2019) and sustainability phase (July 15 to December 
31, 2019). The postimplementation analysis excluded the time 
period of May 4 to July 14, 2019, due to an interruption (gap) in 
THS. The gap period allowed for preliminary data analysis, op-
timization of the telecommunication system, and the recruit-
ment and training of additional providers who could provide 
long-term staffing to the service. 

Intervention
Preimplementation
Prior to THS implementation, Tomah’s inpatient ward was 
staffed by one physician per shift, who could be a hospitalist, 
medical officer of the day (MOD), or an intermittent provider 
(locum tenens). Hospitalists covering the acute inpatient ward 
prior to the THS transitioned to cover weekends, nights, and 
urgent care service shifts. 

We visited the spoke site and held information-sharing ses-
sions with key stakeholders (administrators, clinician leaders, 
nurses, and ancillary staff) prior to kick-off. Recurrent phone 

meetings addressed anticipated and emerging challenges. 
Telehospitalist and local providers underwent technology and 
service training. 

Technology and Connectivity
A low-cost technology system using tablet computers provid-
ed Health Insurance Portability and Accountability Act–com-
pliant videoconferencing with a telehospitalist at the hub site. 
An Eko-Core digital stethoscope® with a web-based audio 
stream was available. Telehospitalists conducted encounters 
from a private office space with telehealth capabilities. A total 
of $9,000 was spent on equipment at both sites. Due to con-
nectivity problems and data limits, the tablets were switched to 
mobile computer-on-wheels workstations and hospital-based 
Wi-Fi for the sustainability phase. 

THS Description
An experienced hub hospitalist, together with an advanced 
practice provider (APP; nurse practitioner [NP] or physician 
assistant [PA]), cared for all patients admitted to the 10-bed 
inpatient unit at the spoke site, Monday through Friday from 
8:00 am to 4:30 pm. The APP had limited or no prior experi-
ence in acute inpatient medicine. The telehospitalist worked 
as a team with the APP. The APP was the main point of con-
tact for nurses, performed physical examinations, and directed 
patient care to their level of comfort (in a similar manner as a 
teaching team). The telehospitalist conducted bedside patient 
rounds, participated in multidisciplinary huddles, and shared 
clinical documentation and administrative duties with the APP. 
The telehospitalist was the primary staff for admitted patients 
and had full access to the electronic health record (EHR). The 
THS was staffed by 10 hospitalists during the study period. 
Overnight and weekend cross-coverage and admissions were 
performed by MODs, who also covered the urgent care and 
cross-covered other nonmedical units. 

Quantitative Evaluation Methods
Workload and Clinical Outcomes
An EHR query identified all patients admitted during the pre- 
and postimplementation periods. Demographic data, clinical 
Nosos risk scores,26,27 and top admission diagnoses were re-
ported. Workload was evaluated using the average number 
of encounters per day and self-reported telehospitalist work-
sheets, which were cross-referenced with EHR data. Clinical 
outcomes included LOS, 30-day hospital readmission rate, 30-
day standardized mortality (SMR30), in-hospital mortality, and 
VHA-specific inpatient quality metrics. Independent sample t 
tests for continuous variables and chi-square tests or Fisher’s 
exact test (for patient class) for categorical variables were used 
to compare pre- and postimplementation groups. Statistical 
process control (SPC) charts evaluated changes over time. All 
analyses were conducted using Microsoft Excel and R.28

Provider Satisfaction
Anonymous surveys were distributed to spoke-site inpatient 
and administrative staff at 1 month and 12 months postim-
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plementation, assessing satisfaction, technology/connec-
tivity, communication, and challenges (Appendix Figure 
1). Satisfaction of the telehospitalist physicians at the hub 
site was measured 12 months postimplementation by a 26- 
question survey assessing the same domains, plus quality of care  
(Appendix Figure 2). 

Patient Satisfaction
The VHA Survey of Healthcare Experiences of Patients (SHEP), 
a version of the Hospital Consumer Assessment of Healthcare 
Providers and Systems Survey,29,30 was mailed to all patients af-
ter discharge. Survey responses concerning inpatient provider 
care (eg, care coordination, communication, hospital rating, 
willingness to recommend the hospital) during the pre- and 
postimplementation phases were compared using a two-sam-
ple test of independent proportions. Responses obtained 
during May and June 2019 were excluded. 

Qualitative Evaluation Methods 
The qualitative researcher observed information-sharing meet-
ings and facilitated unstructured interviews with clinical and 
administrative staff during site visits preimplementation and 
3 months after implementation. Interviews with administrators 
and clinical staff addressed their experiences with the THS, 
staff’s perception of patient and family response to THS imple-

mentation, administrative impacts, challenges, and strengths. 
All interviews and meetings were documented with hand-
written notes and audio recordings. Interview summary notes 
were typed into a Microsoft Word document, verified by the 
physician-investigator, and synthesized by inductive themes 
into site-visit reports. Audio recordings were uploaded to a 
secure computer, transcribed, and reviewed for accuracy. The 
qualitative researcher also identified emerging themes from 
open-ended survey responses. Process evaluation findings 
were shared with administration at the spoke site. 

The authors had full access to, and took full responsibility for, 
the integrity of the data. The project was evaluated by the Uni-
versity of Iowa Institutional Review Board and the Iowa City VA 
Research and Development Committee and was determined 
to be a non–human-subjects QI project. 

RESULTS
Quantitative Workload and Clinical Outcomes
There were 822 admissions during the preimplementation pe-
riod and 550 admissions during the postimplementation peri-
od (253 during the pilot and 297 during sustainability phase). 
Patient characteristics pre- and postimplementation were not 
significantly different (Table 1). The median patient age was 
65 years; 96% of patients were male, and 83% were rural resi-
dents. The most common admission diagnosis was alcohol-re-

TABLE 1. Descriptive Characteristics of Patients Pre- and Postimplementation of Telehospitalist Service

Preimplementation 
(N = 822 admissions)

Postimplementation 
(N = 550 admissions) P value

Age, mean (SD), y 65.7 (12.9) 64.6 (13.5) .129

Male, No. (%) 797 (97.0) 524 (95.3) .106

Patient class, No. (%)

   Inpatient

   Observation/other

586 (71.3)

236 (28.7)

390 (70.9)

160 (29.1)

.879

Rurality, No. (%)

   Rural 

   Urban

683 (83.1)

139 (16.9)

459 (83.5)

91 (16.5)

.859

Severity of illness score, concurrent Nosos risk score, mean (SD) 6.88 (4.3) 6.7 (4.3) .448

Top four admission diagnoses, No. (%)

   Alcohol

   Pneumonia

   Cellulitis

   Heart failure

309 (37.6)

32 (3.9)

34 (4.1)

33 (4.0)

198 (36.0)

26 (4.7)

23 (4.2)

18 (3.3)

.555

.452

.967

.477

Disposition, No. (%)

   Home

   Nursing home

   Funeral home/death

   Transfer to another hospital

   Irregular/AMA discharges

658 (80.1)

38 (4.6)

0 (0.0)

98 (11.9)

28 (3.4)

412 (76.2)

28 (5.2)

3 (0.6)

79 (14.6)

19 (3.5)

.135a

Abbreviation: AMA, against medical advice. 
aFisher’s exact test was used in analysis.
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lated (36%); regarding patient disposition, 78% of admissions 
were discharged home. 

Workload
There were 502 patient encounters staffed by the telehospital-
ist in the pilot phase, with an average of 6.25 encounters per 
day, and a telehospitalist-reported workload of 7 hours per 
day. There were 538 patient encounters, with an average of 
4.67 encounters per day and a workload of 5.6 hours per day in 
the sustainability phase. The average daily census decreased 
from 5.0 (SD, 1.1) patients per day during preimplementation 
to 3.1 (SD, 0.5) patients per day during postimplementation  
(Table 2). In some of the months during the study period, 
admissions decreased below the lower SPC limit, suggest-
ing a significant change (Figure). Adjusted LOS was signifi-
cantly lower, with 3.0 (SD, 0.7) days vs 2.3 (SD, 0.3) days in 
the pre- and postimplementation periods, respectively. Bed 
occupancy rates were significantly lower in the sustainabili-
ty phase compared with the pilot phase and the preimple-
mentation period. Readmission rates varied, ranging from 
<10% to >30%, not significantly different but slightly high-
er in the postimplementation period. Readmission rates 
for heart failure, chronic obstructive pulmonary disease, 
and pneumonia remained unchanged; other medical read-
missions (mostly alcohol-related) were slightly higher in the  
postimplementation period. 

In-hospital mortality and SMR30 did not change significantly, 
but there was improvement in the 12-month rolling average of 
the observed/expected SMR30 from 1.40 to 1.08. Additional 
VHA-specific quality metrics were monitored and showed ei-
ther small improvements or no change (data not shown). 

Satisfaction at Hub and Spoke Sites 
After sending two reminder communications via email, the 
telehospitalist satisfaction survey had a total response rate 
of 90% (9/10). Telehospitalists were satisfied or very satisfied 
(89%) with the program and the local providers (88.9%), rating 
their experience as good or excellent (100%) (Table 3). Com-
munication with patients, families, and local staff was noted as 
being “positive” or “mostly positive.” Telehospitalists report-
ed confidence in the accuracy of their diagnoses and rated the 

quality of care as being equal to that of a face-to-face encoun-
ter. Connectivity problems were prevalent, although most pro-
viders were able to resort to a back-up plan. Other challenges 
included differences in culture and concerns about liability. We 
received 27 responses from the spoke-site satisfaction survey; 
the response rate could not be determined because the survey 
was distributed by the spoke site for anonymity. Of the respon-
dents, 37% identified as nurses, 25.9% as healthcare providers 
(APPs or physicians), and 33.3% as other staff (eg, social work-
er, nutritionist, physical therapist, utilization management, ad-
ministrators); 3.7% did not respond. Among the participants, 
88% had personally interacted with the THS. Most providers 
and other staff perceived THS as valuable (57.1% and 77.8%, 
respectively) and were satisfied or highly satisfied with THS 
(57.1% and 55.6%, respectively). On average, nurses provided 
lower ratings across all survey items than providers and other 
staff. Challenges noted by all staff included issues with com-
munication, workflow, and technology/connectivity. 

Regarding patient satisfaction, the SHEP survey showed a 
significant improvement in care coordination (18%; P = .02) 
and a nonsignificant improvement in communications about 
medications (5%; P =.054). The remaining items in the survey, 
including overall hospital rating and willingness to recommend 
the hospital, were unchanged (Appendix Table).

Qualitative Strengths
Our process evaluation identified high quality of care and 
teamwork as contributors to the success of the program. Over-
all, staff credited perceived improvements in quality of care to 
the quality of providers staffing the THS, including the local 
APPs. Noting the telehospitalists’ knowledge base and level of 
engagement as key attributes, one staff member commented: 
“I prefer a telehospitalist that really care[s] about patients than 
some provider that is physically here but does not engage.” 
Staff perceived improvements in the continuity of care, as well 
as care processes such as handoffs and transitions of care. 

Improvements in teamwork were perceived compared with 
the previous model of care. Telehospitalists were lauded for 
their professionalism and communication skills. Overall, nurses 
felt providers in the THS listened more to their views. In addi-
tion, nurse respondents felt they could learn from several pro-

TABLE 2. Comparison of Clinical Outcomes and Balance Metrics Pre- and Postimplementation of Telehospitalist Service 

Preimplementation

Postimplementation

Total Pilot phase Sustainability phase 

Daily census, mean (SD) 5.0 (1.1) 3.1 (0.5) 3.4 (0.6) 2.8 (0.2)

Bed occupancy rate, mean (SD), % 66.7 (2.0) 66.0 (6.0) 70.7 (1.1) 60.7 (3.1)

Admissions/mo, mean (SD) 68.8 (7.4) 57.9 (10.7) 65.0 (13.6) 54.3 (8.8)

LOS, mean (SD), d 3.0 (0.7) 2.3 (0.3) 2.4 (0.2) 2.3 (0.3)

Readmission rate, mean (SD), % 18.0 (6.7) 20.3 (8.4) 21.2 (12.0) 19.8 (7.4)

Abbreviation: LOS, length of stay
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viders and said they enjoyed the telehospitalists’ disposition to 
teach and discuss patient care. The responsiveness of the THS 
staff was instrumental in building teamwork and acceptance. 
A bedside interdisciplinary protocol was established for ap-
propriate patients. Local staff felt this was crucial for teamwork 
and patient satisfaction. Telehospitalists reported high-value in 
interdisciplinary rounds, facilitating interaction with nurses and 
ancillary staff. Handoff problems were identified, leading to QI 
initiatives to mitigate those issues.

Challenges
The survey identified administrative barriers, technical difficul-
ties, workflow constraints, and clinical concerns. The creden-
tialing process was complicated, delaying the onboarding of 
telehospitalists. Internet connectivity was inconsistent, leading 
to disruption in video communications; however, during the 
sustainability phase, updated technology improved commu-
nications. The communication workflow was resisted by some 
nurses, who wanted to phone the telehospitalist directly rather 
than having the local APP as the first contact. Secure messag-

ing was enabled to allow nurses direct contact during the sus-
tainability phase. 

Workload was a concern among telehospitalists and local staff. 
Telehospitalists perceived the documentation requirements and 
administrative workload to be two to three times higher than 
at other hospitals—despite the lower number of encounters. 
Finally, clinical concerns from spoke-site clinicians included a 
perceived rise in the acuity of patients (which was not evident by 
the Nosos score) and delayed decisions to transfer-out patients. 
These concerns were addressed with educational sessions for 
telehospitalists during the sustainability phase. 

Additional Quality Improvement Projects 
The implementation of THS resulted in QI initiatives at the 
spoke site, including an EHR-integrated handoff tool; a docu-
mentation evaluation that led to the elimination of duplicative, 
inefficient, and error-prone templates; and a revision of the 
alcohol withdrawal treatment protocol during the sustainabil-
ity phase to reduce the use of intravenous benzodiazepines. 
A more comprehensive benzodiazepine-sparing alcohol with-

TABLE 3. Staff Satisfaction With the Telehospitalist Program at the Hub and Spoke Sites

Survey domain

Hub staff Spoke staff

Example of open-text responses
Telehospitalist  

(N = 9), %
Physician, APP  

(N = 7), %
Nurse  

(N = 10), %
Other 

(N = 9), %

Overall

   Telehospitalist provides a valuable service 

   Good/Excellent experience with program

   Spoke site APPs/nurses met expectations

   Telehospitalist addressed concerns appropriately 

100.0

100.0

88.9

-

57.1

57.1

-

71.4

40.0

30.0

-

50.0

77.8

55.6

-

77.8

“The quality of the providers has been exceptional. [They]… 
are knowledgeable, professional, and communicate clearly 
and effectively with staff and with patients.” (Other)

Communication

   It was easy to contact bedside provider/telehospitalist

   Communication with patients was good

   Communication with patients’ families was good

   Communication with local staff was good

   Positive impact in interaction with patients

   Positive impact in interaction with families

   Positive impact of interactions among staff

100.0

100.0

88.9

88.9

-

-

-

42.9

-

-

-

42.9

42.9

42.9

10.0

-

-

-

40.0

30.0

30.0

22.2

-

-

-

44.4

55.6

66.7

“We generally go thru the NP/PA on floor and they discuss 
with telehospitalist. I do not know how to get a hold of [the 
telehospitalist] other than thru the NP on floor.…” (Nurse)

Technology

   There were technology/connectivity problems

   There was a back-up plan for connectivity issues 

   Back-up plan solution was timely 

   Good technical quality always/most of the time

77.8

83.3

66.6

-

-

-

-

42.9

-

-

-

40.0

-

-

-

33.3

“Sometimes technical difficulties can be frustrating, but 
providers seem to be more than willing to make themselves 
available in other modalities if needed.” (Other)

Quality

   Confidence in diagnosis accuracy 

   Quality of care is as good as face-to-face 

100.0

100.0

-

-

-

-

-

-

“It adds outside information and can help [us] improve [our] 
overall level of care provided to patients.” (Provider)

Challenges

   Differences in culture and practice 

   I worry more about liability problems 

   Is the telehospitalist a sustainable model?

   Impact on my workflow has been positive

77.8

33.0

88.9

-

-

-

-

42.9

-

-

-

20.0

-

-

-

22.2

“… long wait times for orders for my patients” (Nurse)

Abbreviations: APP, advanced practice provider; NP, nurse practitioner; PA, physician assistant.
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drawal treatment protocol was also developed but was not im-
plemented until after the study period (January 2020). 

DISCUSSION
Our pre-post study evaluation found implementation of a 
THS to be noninferior to face-to-face care, with no significant 
change in mortality, readmission rate, or patient satisfaction. 
The significant improvement observed in LOS is consistent 
with the adoption of hospitalist models in other medical care 
settings,11 but had not been reported by previous telehospi-
talist studies. For example, in their retrospective chart review 
comparing an NP-supported telehospitalist model to locum 
tenens hospitalists, Boltz et al found no difference in LOS.31 
Moreover, as in our study, they found no differences in read-
missions, mortality, and patient satisfaction.31 Similarly, Kuper-
man et al reported unchanged daily census, LOS, and transfer 
rates from a CAH with their virtual hospitalist program, but a 
decrease in the percentage of patients transferred-out from 
the emergency department, suggesting that more patients 
were treated locally.19

Reduction in LOS is one of the primary measures of efficiency 
in hospital care31; reducing LOS while maintaining the quality 
of care lowers hospital costs. The reduction in LOS in our study 
could be attributed to greater continuity of care, engagement/
experience of the telehospitalists, or other factors. This de-
crease in LOS and slight reduction in admissions resulted in an 
overall lower daily census during the study period and impact-
ed efficiency. Our study was unable to determine the cause 
for the reduction in admissions; however, several concurrent 
events, including the expansion of community-care options for 
veterans under the MISSION ACT (Maintaining Internal Sys-
tems and Strengthening Integrated Outside Networks Act) in 
June 2019, a nationwide smoking ban at VA facilities (October 
2019), and a modification in the alcohol withdrawal treatment 
protocol might have influenced veterans’ choice of hospital. 

Readmission rates were slightly higher, though nonsig-
nificant, in the postimplementation period. Alcohol-related 
readmissions accounted for most readmissions; some of the 
protocol changes, such as admitting all patients with alcohol 
withdrawal to inpatient class instead of admitting some to the 

FIG. Statistical Process Control Charts for Workload and Clinical Outcomes
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observation class, accounted for part of the increase in read-
mission rates. Readmission rates for other conditions such as 
chronic obstructive pulmonary disease, chronic heart failure, 
or pneumonia were not significantly different, suggesting that 
the reduction in LOS did not result in an unintended increased 
readmission rate for those conditions. 

Rural hospitals are struggling with staffing and finances. 
Resorting to locum tenens staffing is costly and can result in 
variable quality of care.32,33 APPs are increasingly taking on 
hospitalist positions, with 65% of adult hospitalist programs, 
including half of all VHA hospitals, employing NPs and PAs.34,35 
In response to this expanded scope of practice, hospitals em-
ploying APPs in hospitalist roles must comply with state and 
federal laws, which often require that APPs be supervised by or 
work in collaboration with an on-site or off-site physician. The 
THS is a great model to support APPs and address staffing and 
cost challenges in low-volume rural facilities, while maintaining 
quality of care. Some APP-telehospitalist programs similar to 
ours have reported cost reductions of up 58% compared to 
programs that employ locum tenens physicians.31 In our mod-
el, we assume that a single telehospitalist hub could provide 
coverage to two or three spoke sites with APP support, reduc-
ing staffing costs. 

Hub telehospitalists reported satisfaction with the program, 
and they perceived the quality of care to be comparable to face-
to-face encounters; their responses were consistent with those 
previously reported in an evaluation of telemedicine acute care 
by JaKa et al.20 Spoke-site staff, however, had a mixed level of 
satisfaction, which was different from responses reported by 
JaKa et al.20 The primary challenges encountered were techno-
logical and communication issues, differences in cultures of care 
between the hub and the spoke sites, and buy-in from frontline 
staff. Differences in expectations and unclear role definitions be-
tween the local APP and the telehospitalist were identified as 
contributors to dissatisfaction with the program by the nursing 
staff. Modifications to the communication processes between 
nurses and telehospitalists and role clarification improved the 
experience. Culture and practice differences between spoke 
physicians and the telehospitalist persisted throughout the pro-
gram implementation, and likely affected the hub providers’ 
perception of the THS. This was evidenced by reluctance from 
spoke physicians to implement warm handoffs or participate in 
THS meetings and resistance to protocol changes. Additional 
evaluations, collaborations. and interventions are required to 
improve satisfaction of spoke-site staff. 

This study has several limitations. First, the VHA is an inte-
grated health system, one that serves an older, predominantly 
male patient population. Also, the lack of reimbursement and 
interstate licensing restrictions limit generalizability of these 
results to other CAHs or healthcare systems. Furthermore, the 
intervention was limited to a single rural site; while this allowed 
for a detailed evaluation, unique barriers or facilitators might 
exist that limit its applicability. In addition, QI initiatives imple-
mented by the VHA during the project period might have con-
founded some of our results. Last, patient satisfaction survey 
data are overall limited in their ability to fully assess patient’s 

experience and satisfaction with the program. Further quali-
tative studies are needed to gain deeper insight into patient 
perspectives with the THS and whether modality of care deliv-
ery influences patients’ care decisions. Future studies should 
consider a multisite design with one or more hubs and multiple 
spoke sites. 

CONCLUSION
Telehospitalist services are a feasible and safe approach to 
provide inpatient services and address staffing needs of rural 
hospitals. To enhance program performance, it is essential to 
ensure adequate technological quality, clearly delineate and 
define roles and responsibilities of the care team, and address 
communication issues or staff concerns in a timely manner.
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