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A recent survey by the American Hospital Association found 
that small, rural, and critical access hospitals (CAHs) had 
consistently lower levels of rates of adoption of electronic 

health records (EHRs) as compared with their large or urban counter-
parts.1 The major models of information technology (IT) use indicate 
that perceptions of the impact on work and outcomes are significant 
determinants of technology use and adoption.2 Research has shown 
that users’ attitudes regarding risks to service quality and disruptions 
in work flow play a large role in the use of health information technol-
ogy (HIT).3-5 Research on the evaluation of IT systems in healthcare 
organizations is quite limited, with the available studies differing in 
organizational settings, IT approach, and evaluation techniques.6 In 
addition, there is a shortage of studies on measurement tools for IT 
evaluation.7-9 

Research on the effect of IT implementation in small, rural, and 
CAHs is limited and needed in order to explore the healthcare users’ 
role and viewpoint related to the lagging EHR adoption in these hos-
pitals. For small hospitals, IT implementation represents a significant 
investment and hence evaluation is critical to guarantee its success. 
This study examines staff perception in 7 CAHs of patient care quality 
and the processes before and after implementation of a comprehensive 
clinical information system (CIS). It follows Kaplan and Shaw’s recom-
mendations for IT evaluation and examines how well a system works 
with affected users in a particular setting.10 

METHODS
Study Hospitals 

Mercy Health Network—North Iowa consists of Mercy Medical Cen-
ter—North Iowa (MMC-NI), 9 CAHs, and a primary physician network. 
MMC-NI is a rural referral hospital owned by Trinity Health in Novi, 
Michigan, and it in turn owns 1 of the CAHs and manages the others. 
Seven of the 9 network CAHs collaborated in a comprehensive EHR 
and computerized provider order entry (CPOE) system implementation 
(termed the EHR10 project) as part of Trinity Health’s extensive CIS 
initiative.11 As shown in Table 
1, the 7 study CAHs have 25 or 
fewer acute care beds (1 includes 
a 10-bed psychiatric unit) and 2 
have attached nursing homes.12 
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Objectives: This study examines staff perceptions 
of patient care quality and the processes before 
and after implementation of a comprehensive 
clinical information system (CIS) in critical access 
hospitals (CAHs). 

Study Design: A prospective, nonexperimental 
design, evaluation study. 

Methods: A modified version of the Information 
Systems Expectations and Experiences (I-SEE) 
survey instrument was administered to staff in 
7 CAHs annually over 3 years to capture baseline, 
readiness, and postimplementation perceptions. 

Results: Descriptive analyses examined 840 
survey responses across 3 survey administra-
tions and job categories (registered nurses [RNs], 
providers, and other clinical staff). Analysis of 
variance compared responses for main effects 
(ie, administration, staff position, hospital, and 
cohort) and interactions between groups over 
time. Correlations examined the relationships 
between variables. In general, the responses 
indicate a high level of positive perceptions re-
garding the processes and quality of care in these 
hospitals. For most of the items, responses were 
quite consistent across the 3 survey administra-
tions. Significant changes occurred for 5 items; 
4 reflecting information flow and increased 
communication, and 1 reflecting a decrease in 
improved patient care. Overall, providers had 
lower mean responses compared with nurses 
and other clinical staff. Significant interactions 
between administrations and job categories were 
found for 4 items. 

Conclusions: Even though staff had overwhelm-
ingly positive perceptions of patient care quality 
and processes, significant differences between 
providers, RNs, and other clinical staff were 
observed. Variability was also found across CAHs. 
Research on CIS implementation in small hospi-
tals is rare and needed to guide the identification 
of factors and strategies related to success. 
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Full-time inpatient personnel range from 
75 to 180 employees; all perform surgi-
cal services, and all but 2 offer obstetrics 
services. 

CIS Implementation and  
Survey Timing 

The EHR10 implementation process 
extended over several years of planning 
and execution.11 A well-formulated readiness process docu-
mented the progress through project milestones. The CAHs, 
along with MMC-NI, worked together to define the structure 
for communication and the decision making that would enable 
effective change management across the 7 CAHs. To meet the 
implementation goals, the CAHs worked collaboratively to 
create standardized processes and system designs. Major activi-
ties involved setting the stage for network collaboration, which 
included identifying both local and network-wide structures 
for communication and decision making. CAH staff, identified 
to fill key project roles, were freed from their regular duties and 
educated as to the use of the readiness plan and project tools. 
Electronic communication was ongoing and included monthly 
in-person meetings of each task-defined affinity group and the 
overall leadership team. 

The study survey was administered 3 times at annual inter-
vals. The first survey (administration 1) was timed to precede 
major changes related to the EHR implementation and cap-
tured the steady state baseline (March 2007). 

The second survey (administration 2) occurred a year later 
(March 2008) after phase 1 of readiness had occurred. At 
this point, CAH personnel had become used to the read-only 
electronic capacity (eg, online laboratory reports), work flow 
processes had been redesigned, hardware had been acquired 
and tested, and “super users”—staff who had earlier and more 
hours of training and practice—were being trained. The ad-
ministration 2 survey was distributed a few months before the 
“Go-Live” date of phase 2—the specific date when the EHR/
CPOE system was activated. At this point most of the CAH 
personnel had not yet undergone training for full EHR/CPOE 
implementation, but were generally aware of the planned 
changes in work flow, communication, and care processes. 

The CAHs followed the Trinity Health readiness process, 
which pays particular attention to end-user training.11 Train-
ing was conducted for all employees who would use the sys-
tem over a 3-month period immediately preceding Go-Live. 
Each CAH identified trainers and super users.13 The CAHs 
varied somewhat in how they managed work schedules dur-
ing training; most used the weekly 4-hour formal training 
sessions with ongoing practice sessions. For implementation 
purposes the 7 CAHs were divided into 2 cohorts; the first 

activated Go-Live in July 2008, and the second in Septem-
ber 2008. 

The third survey (administration 3) occurred 1 year lat-
er (March 2009). Administration 3 surveys occurred 6 to 8 
months after Go-Live and just after the automated medicine 
dispensing cabinet installation and bar-code medication ad-
ministration were implemented.

Survey Design and Administration 
A previously validated version of the instrument (the 

Information Systems Expectations and Experiences [I-SEE] 
survey) was designed to assess expectations and experiences 
regarding the impact that CISs have on work processes and 
outcomes.13,14 For the previous version, the instructions asked 
respondents to indicate how each item would change (or 
had changed) as a result of the new CIS, with response op-
tions ranging from “much worse” to “no change” to “much 
improved.” 

As HIT is implemented within the context of specific clini-
cal and administrative work processes, the resulting informa-
tion flow and work flow become much more closely bundled 
and integrated and the research focus shifts to how communi-
cations and work processes are changed. Thus, for the current 
study, the I-SEE survey item content was retained, but the in-
structions were modified to remove reference to the CIS, thus 
creating a “current perception” survey focused on patient care 
quality and processes. In this way the focus shifted to being able 
to assess perceptions of the underlying care processes regardless 
of the presence or stage of an HIT implementation. This modi-
fication also facilitated direct comparison of perceptions across 
3 survey administrations each conducted 1 year apart. Specifi-
cally, respondents were asked to indicate the degree to which 
they agreed with statements related to work flow, information 
flow, and selected care processes in their hospital at a given 
point in time. The survey items were measured on a 6-point 
Likert scale (ie, strongly disagree, moderately disagree, mildly 
disagree, mildly agree, moderately agree, or strongly agree) 
with an option to indicate “don’t know” or “not applicable.”

Approximately 700 surveys were mailed each year. The 
Institutional Review Board–approved survey packets were 
mailed to the Human Resources director at each CAH who 

Take-Away Points
The study results indicate that even though overall responses show a high level of posi-
tive perceptions of the processes and quality of care in these hospitals, significant vari-
ability across job positions and critical access hospitals is observed. 

n	 Hospital employees’ perceptions of how new information technology will affect their 
work flow and the actual quality of care they deliver is very important. 

n	 Our study stands apart because there is so little research focused on information sys-
tems in small hospitals, and with the move to meaningful use requirements in all hospi-
tals, research is sorely needed to guide the implementation efforts.
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sequent analyses. Of the 840 surveys, 48 (5.7%) were com-
pleted by providers, 341 (40.6%) by RNs, and 451 (53.7%) 
by other clinical personnel. We do not have specific counts 
of the personnel who actually received the surveys, but of the 
221 RNs at these 7 CAHs,12 135 (62% response rate) com-
pleted the first survey, 106 (48% response rate) completed 
the second survey, and 96 (43% response rate) completed the 
third survey. Of the 46 physicians and 25 mid-level provid-
ers affiliated with these hospitals, 48 surveys were completed 
across the 3 administrations for an estimated response rate of 
26% among providers. 

Analyses were conducted using SAS version 9.1 (SAS Insti-
tute Inc, Cary, North Carolina). Analysis of variance compared 
responses for main effects (ie, administration, staff position, 
hospital, and cohort) and interactions between groups over 
time with post-hoc t tests used to examine significant findings. 
Correlations examined relationships between variables.

RESULTS
Mean Item Responses

The mean response was calculated for each survey item at 
each administration by averaging responses across all 3 staff 

distributed to all hospital personnel except facility support 
employees and service support employees who had no inter-
action with the CIS. No identifying information was collec
ted except for hospital name, years of healthcare experience, 
and the work position category. For each administration, a 
follow-up survey was distributed to increase the response rate.

Data Processing and Statistical Analysis 
Surveys were entered by 2 individuals independently into 

a Microsoft Access template, data sets were compared, dis-
crepancies were corrected, and a final data set was created. 
Out of the 1201 surveys returned, 37 lacked hospital identifi-
cation, 16 lacked an identifiable work position, and 14 survey 
respondents were facility/service support employees. These 
surveys were deleted, leaving 1132 usable surveys.

To facilitate comparison of responses according to staff 
positions, the 15 position options on the survey were com-
bined into 4 groups: providers (physicians and mid-levels), 
registered nurses (RNs), other-clinical, and nonclinical. “Not 
applicable” responses were relatively common among the 
nonclinical group (more than 11% overall and 55% for some 
items), reflecting employees that did not have clinical duties. 
This group was deleted, leaving 840 relevant surveys for sub-

n Table 1. Characteristics of Study Hospitals and Survey Respondents

Hospital Characteristics12

Hospital EMH FGH HCMH KRMC MCRHC MMC-NH PACHS Total

Acute care bedsa (N) 35 25 25 22 25 18 25

Full-time personnela (N) 180 92 75 140 107 81 131

Annual admissionsa (N) 1795 394 350 841 688 489 651

Annual outpatient visitsa (N) 56,344 16,073 16,565 26,625 60,622 19,272 22,069

Hospital ownership City County County County County Church County

Survey respondents N (%) N (%) N (%) N (%) N (%) N (%) N (%) N (%)

Survey administration 

1 – Baseline 44 (34.6) 37 (35.6) 43 (45.2) 68 (43.8) 48 (40.7) 36 (37.1) 66 (45.8) 342 (40.7)

2 – Preimplementation 42 (33.1) 35 (33.6) 31 (32.6) 44 (28.4) 44 (37.2) 34 (35.1) 35 (24.3) 265 (31.5)

3 – Postimplementation 41 (32.2) 32 (30.7) 21 (22.1) 43 (27.7) 26 (22.0) 27 (27.8) 43 (29.8) 233 (27.7)

Staff categories

RNs 55 (43.3) 43 (41.3) 29 (30.5) 74 (47.7) 36 (30.5) 45 (46.4) 59 (40.8) 341 (40.6)

Providersb 12 (9.4) 7 (6.7)   3 (3.2) 11 (7.1)  2 (1.69)   1 (1.0) 12 (8.3)   48  (5.7)

Clinical personnelc 60 (47.2) 54 (51.9) 63 (66.3) 70 (45.1) 80 (67.8) 51 (52.6) 73 (50.7) 451 (53.7)

Total surveys 127 104 95 155 118 97 144 840

EMH indicates Ellsworth Municipal Hospital; FGH, Franklin General Hospital; HCMH, Hancock County Memorial Hospital; KRMC, Kossuth Regional 
Medical Center; MCRHC, Mitchell County Regional Health Center; MMC-NH, Mercy Medical Center-New Hampton; PACHS, Palo Alto County Health 
System; RN, registered nurse. 
aSignificantly different.  
bPhysicians and mid-level providers (midwives, nurse practitioners, physician assistants, certified registered nurse anesthetists, clinical nurse special-
ists). 
cTechnical employees (eg, licensed practical nurse, medical assistant, respiratory technician), professional employees (eg, pharmacist, medical tech-
nologist, physical therapist), patient support employees (eg, nurse assistant transport/orderly, rehabilitation technician), and management employees 
(functional manager).
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n Table 2. Descriptives and ANOVA for Items Across Survey Administrations 

 Survey Administration

 1 2 3 Significant 
 ItemsSurvey items Mean (SD) Mean (SD) Mean (SD)

Information flow and communication

   1.  Access to information to make good patient care decisions is available. 5.1 (1.0) 5.1 (0.9) 5.1 (1.0)  
   3. I can quickly access information that I need to share with patients and families. 4.3 (1.2) 4.4 (1.1) 4.8 (1.1) a

   5. I receive information about our patient care processes that allows me to 
       give better care.

4.5 (1.2) 4.5 (1.2) 4.5 (1.2)  

   6. Communication between physicians and hospital staff is adequate to meet  
        patient care needs.

4.7 (1.2) 4.7 (1.0) 4.6 (1.2)  

    7. Communication between departments is adequate to meet patient care needs. 4.3 (1.2) 4.4 (1.1) 4.4 (1.2)  
   8. Too many verbal orders are made on my unit. (This item is reverse scored) 3.5 (1.6) 3.7 (1.4) 3.2 (1.5) b

 22. Patient-related clinical data are available to decision makers in a timely manner. 4.5 (1.1) 4.4 (1.1) 4.7 (1.1) b

 26. Patient care orders are consistently legible and clear. 4.3 (1.2) 4.2 (1.1) 4.9 (1.1) a

 27. Communications ensuring high-quality and safe patient care routinely occur at  
       end of shift handoffs.

4.8 (1.1) 4.7 (1.1) 4.7 (1.1)  

 28. Communications ensuring high-quality and safe patient care routinely occur  
       when patients are transferred to different units within the hospital.

4.8 (1.1) 4.7 (1.0) 4.8 (1.0)  

 29. Communications ensuring high-quality and safe patient care routinely occur  
       when patients are transferred to other facilities.

5.1 (1.1) 5.1 (0.9) 5.1 (0.9)  

 30. Communications ensuring high-quality and safe patient care routinely occur  
       when patients are readmitted or receive follow-up outpatient care.

4.8 (1.1) 4.7 (0.9) 4.8 (1.0)  

Work flow and work life     
  9. I spend about the right amount of time documenting patient care. 4.1 (1.5) 4.1 (1.5) 4.1 (1.4)  
 10. I spend about the right amount of time recording diagnoses and symptoms. 4.2 (1.3) 4.2 (1.2) 4.2 (1.4)  
 11. I spend about the right amount of time preparing discharge documents. 4.1 (1.4) 4.1 (1.3) 4.0 (1.5)  
 18. I get a great deal of professional satisfaction from my job. 5.2 (1.0) 5.2 (1.0) 5.0 (1.2)  
 19. The work processes I commonly use are efficient. 4.9 (1.1) 4.9 (1.1) 4.7 (1.3)  
24. The hospital effectively recruits and retains high quality staff. 4.4 (1.4) 4.2 (1.4) 4.2 (1.6)  
25. I enjoy my job. 5.4 (0.8) 5.3 (0.9) 5.2 (1.0)  
Improved patient care    
 2. Patients are rarely asked the same questions by the staff. 3.1 (1.5) 2.9 (1.4) 2.9 (1.4)  
 4. I am able to routinely involve patients and families in the care planning process. 4.8 (1.2) 4.8 (1.1) 4.8 (1.1)  
12. The consistency in how patient care data are recorded is very good. 4.2 (1.3) 4.1 (1.2) 4.1 (1.3)  
13. The accuracy of recorded patient care data is very good. 4.5 (1.2) 4.4 (1.1) 4.5 (1.2)  
14. Overall patient care is safe in the areas I work. 5.3 (0.8) 5.2 (0.9) 5.2 (1.1)  
15. Staff are alerted to potential patient care errors before they occur. 4.7 (1.1) 4.5 (1.1) 4.4 (1.1) b

16. Staff rarely forget to provide needed care. 5.1 (1.1) 4.9 (1.1) 4.9 (1.2)  
17.  Patient care services are provided in a timely manner. 5.0 (1.0) 4.9 (1.0) 4.9 (1.2)  
20. Patient care orders are usually appropriate. 5.1 (1.0) 5.1 (0.9) 4.9 (1.1)  
21. Research findings are routinely implemented into our patient care practices. 4.0 (1.3) 4.1 (1.3) 4.2 (1.3)  
23. I spend an appropriate amount of time directly with patients. 4.8 (1.2) 4.8 (1.2) 4.8 (1.3)  
Patient care processes     
31a. Patient care is consistently given using the right treatment. 5.3 (0.8) 5.3 (0.8) 5. 3 (0.8)  
31b. Patient care is consistently given to the right patient. 5.5 (0.8) 5.5 (0.8) 5.5 (0.7)  
31c. Patient care is consistently given at the right time. 5.3 (0.8) 5.2 (0.9) 5.2 (0.9)  
31d. Patient care is consistently given in the right amount, dose, or intensity. 5.3 (0.8) 5.3 (0.9) 5.4 (0.8)  
31e. Patient care is consistently given in the right way. 5.4 (0.8) 5.4 (0.8) 5.4 (0.9)  
31f.  Patient care is consistently given by the right person. 5.5 (0.8) 5.4 (0.8) 5.4 (0.8)  
31g. Patient care is consistently given with the right information. 5.3 (0.9) 5.2 (0.9) 5.3 (0.9)  
31h. Patient care is consistently given in the right location. 5.5 (0.8) 5.4 (0.8) 5.4 (0.8)  
31i.  Patient care is consistently given using the right technology. 5.3 (0.9) 5.2 (0.9) 5.3 (0.9)  
ANOVA indicates analysis of variance; SD, standard deviation. 
aSignificant at <.0001. 
bSignificant at <.05.
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positions (providers, RNs, and other clinical staff). In gen-
eral, the responses indicated a high level of agreement and 
thus, a positive perception of the processes and quality of care 
in these hospitals. As shown in Table 2, the items with rat-
ings above 5 (“strongly agree”) at all administrations were 
captured as follows: “Access to information to make good 
patient care decisions is available,” “Communications ensur-
ing high-quality and safe patient care routinely occur when 
patients are transferred to other facilities,” “I get a great deal 
of professional satisfaction from my job,” “I enjoy my job,” 
“Overall patient care is safe in the areas I work,” and “Pa-
tient care is consistently given according to [the 9 Rights]”15 
(items 31a through 31i). The 2 items that received an average 
rating less than 4 indicating that the respondents disagreed 
with the statement were “Too many verbal orders are made 
on my unit” and “Patients are rarely asked the same questions 
by the staff.” Low scores (indicating disagreement) on the first 
item are obviously favorable. And given Joint Commission 
and other recommendations to confirm identity with patients, 
asking the same question of patients was also favorable in 
some situations. 

Changes Across Administrations 
Analyses of mean item responses indicated significant dif-

ferences across survey administrations for 4 information flow 
and communication items and for 1 patient care item. Sig-
nificant improvement across time was seen for 4 items: “I can 
quickly access information that I need to share with patients 
and families,” “Patient-related clinical data are available to 
decision makers in a timely manner,” “Patient care orders are 
consistently legible and clear,” and “Too many verbal orders 
are made on my unit” (this item decreased, which indicated 
improvement after implementation). One particular item, 
“Staff are alerted to potential patient care errors before they 
occur,” showed significant decreases across administrations. 
It should be noted that despite the major changes associated 
with the implementation of EHR and CPOE systems, staff 
perceptions were not adversely affected for 34 of the 39 items. 

Differences Among Staff Categories 
To explore whether the 3 staff position categories (provid-

ers, RNs, and other clinical staff) differed, analyses compared 
their mean responses, averaged across the 3 administrations. As 
shown in Table 3, significant main effects for the staff positions 
were found for 22 of the 39 items. In 15 of these, providers had 
lower responses than the other 2 staff categories. In 11 of these, 
the other clinical staff had higher responses than the other 2 
categories. Significant staff position administration interactions 
were found for items 10, 11, 19, and 26. As shown in Figure 1, 
for the work flow and work life items, RNs and other clinical 

staff showed relatively consistent responses across administra-
tions, while the provider group showed significant declines in 
their responses from administration 2 to administration 3. An 
opposite pattern was found for the fourth item, with providers 
showing greater improvement. To further explore the pattern 
across job positions, analyses compared physicians and mid-
level providers in terms of their responses (averaged across time 
because of the low total of patients). They showed significant 
differences on 9 items (3, 4, 5, 12, 14, 19, 21, 22, 27), with physi-
cians having lower overall responses than mid-level providers. 

Differences Across Hospitals 
All but 3 items (3, 9, 10) showed significant differences 

across the 7 CAHs. Significant hospital administration inter-
actions were found for all but 4 items (1, 9, 10, 23). Significant 
cohort administration interactions were found for 14 items (3, 
8, 14, 15, 17, 20, 22, 26, 27, 31b, 31c, 31d, 31e, 31f). These 
results were due to employees at 1 particular hospital showing 
significant decreases in their responses from administration 2 
to administration 3 while the other 6 hospitals showed rela-
tively consistent response patterns across time.

Relationship of Survey Responses to  
Subsequent CPOE Adherence

As shown in Figure 2, CPOE adherence rates increased 
over the first few months and then leveled off. Survey re-
sponses for each of the 48 providers who completed the sur-
vey at some point were correlated with CPOE adherence rates 
averaged across the first 8 months of use within each hospital 
(1 rate per hospital). This exploratory analysis suggested that 
providers with higher survey responses on 12 items (13, 14, 
17, 22, 27, 28, 31c, 31d, 31e, 31f, 31g, 31i) also had higher 
hospital-level average CPOE adherence rates. 

DISCUSSION
Perceptions of Care Processes and Quality

The need to improve clinical processes and work flow effi-
ciencies, to share patient information, and to improve health-
care quality have been identified as the primary factors driving 
the implementation of CISs.16 A systematic review6 of factors 
related to the success of inpatient CISs identified system qual-
ity, information quality, usage, user satisfaction, individual im-
pact, organizational impact, and organizational culture. The 
survey instrument used in the present study was specifically 
designed to assess these dimensions. As shown in Table 2, the 
staff of the 7 participating hospitals in the study reported con-
sistently high ratings for most items, reflecting considerable 
satisfaction both before and after EHR/CPOE implementation 
as related to the quality of patient care, clinical processes, com-
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n Table 3. Descriptives and ANOVA for Items by Position Category 
 Position Categories Significant Items
 RNs Providers Clinical

Across 
Positions

Administration  
Position 

InteractionSurvey items
Mean  
(SD)

Mean  
(SD)

Mean  
(SD)

 Information flow and communication
    1.  Access to information to make good patient care decisions is available. 5.0 (1.0) 4.9 (1.2) 5.2 (0.9) a  
    3. I can quickly access information that I need to share with patients and 
        families.

4.5 (1.1) 4.1 (1.1) 4.5 (1.2)   

    5. I receive information about our patient care processes that allows me to  
        give better care.

4.5 (1.2) 4.1 (1.3) 4.6 (1.2) a  

    6. Communication between physicians and hospital staff is adequate to  
        meet patient care needs.

4.8 (1.1) 4.5 (1.1) 4.6 (1.2) b  

    7. Communication between departments is adequate to meet patient care  
        needs.

4.4 (1.2) 4.3 (1.1) 4.4 (1.2)   

   8. Too many verbal orders are made on my unit. (This item is reverse scored) 3.7 (1.5) 2.7 (1.2) 3.3 (1.5) c  
 22. Patient-related clinical data are available to decision makers in a timely  
       manner. 

4.4 (1.1) 4.4 (1.2) 4.7 (1.1) b  

 26. Patient care orders are consistently legible and clear. 4.5 (1.1) 4.5 (1.3) 4.4 (1.2)  a

 27. Communications ensuring high-quality and safe patient care routinely  
      occur at end of shift handoffs.

4.8 (1.1) 4.6 (1.1) 4.7 (1.1)   

 28. Communications ensuring high-quality and safe patient care routinely  
       occur when patients are transferred to different units within the hospital.

4.8 (1.0) 4.9 (0.9) 4.8 (1.1)   

 29. Communications ensuring high-quality and safe patient care routinely  
       occur when patients are transferred to other facilities.

5.1 (0.9) 5.2 (0.8) 5.0 (1.0)   

 30. Communications ensuring high-quality and safe patient care routinely  
       occur when patients are readmitted or receive follow-up outpatient care.

4.8 (1.0) 4.9 (0.8) 4.8 (1.1)   

Work flow and work life      
   9. I spend about the right amount of time documenting patient care. 3.8 (1.5) 3.4 (1.4) 4.5 (1.3)   
 10. I spend about the right amount of time recording diagnoses and symptoms. 4.1 (1.3) 3.8 (1.4) 4.4 (1.3) b b

 11. I spend about the right amount of time preparing discharge documents. 4.1 (1.4) 3.5 (1.5) 4.3 (1.3) a b

18. I get a great deal of professional satisfaction from my job. 5.1 (1.2) 5.4 (0.8) 5.2 (1.0) a  
19. The work processes I commonly use are efficient. 4.7 (1.1) 4.2 (1.5) 4.9 (1.1) c b

24. The hospital effectively recruits and retains high quality staff. 4.1 (1.5) 4.4 (1.6) 4.4 (1.4) a  
25. I enjoy my job. 5.2 (0.9) 5.6 (0.6) 5.3 (0.9) a  
Improved patient care      
  2. Patients are rarely asked the same questions by the staff. 2.8 (1.4) 2.5 (1.4) 3.2 (1.4) c  
  4. I am able to routinely involve patients and families in the care planning  
      process. 

4.9 (1.1) 5.1 (1.1) 4.8 (1.2)   

12. The consistency in how patient care data are recorded is very good. 3.9 (1.3) 3.8 (1.3) 4.3 (1.2) b  
13. The accuracy of recorded patient care data is very good. 4.3 (1.2) 4.1 (1.3) 4.6 (1.1) b  
14. Overall patient care is safe in the areas I work. 5.2 (0.9) 5.1 (1.1) 5.3 (1.0)   
15. Staff are alerted to potential patient care errors before they occur. 4.5 (1.1) 4.2 (1.2) 4.6 (1.1) a  
16. Staff rarely forget to provide needed care. 4.9 (1.1) 4.5 (1.2) 5.0 (1.2) a  
17. Patient care services are provided in a timely manner. 5.0 (1.0) 4.6 (1.2) 5.0 (1.1) a  
20. Patient care orders are usually appropriate. 5.1 (0.9) 5.1 (0.8) 4.9 (1.1) a  
21. Research findings are routinely implemented into our patient care practices. 3.9 (1.3) 4.4 (1.3) 4.3 (1.3) b  
23. I spend an appropriate amount of time directly with patients. 4.5 (1.3) 5.1 (0.9) 5.1 (1.1) a  
Patient care processes      
31a. Patient care is consistently given using the right treatment. 5.4 (0.7) 5.3 (0.7) 5.2 (0.9)   
31b. Patient care is consistently given to the right patient. 5.6 (0.6) 5.5 (0.8) 5.5 (0.9)   
31c. Patient care is consistently given at the right time. 5.3 (0.8) 5.2 (0.9) 5.2 (0.9)   
31d. Patient care is consistently given in the right amount, dose, or intensity. 5.4 (0.7) 5.3 (0.9) 5.2 (1.0) a  
31e. Patient care is consistently given in the right way. 5.5 (0.7) 5.3 (0.9) 5.3 (0.9) a  
31f.  Patient care is consistently given by the right person. 5.5 (0.7) 5.3 (0.9) 5.4 (0.9)   
31g. Patient care is consistently given with the right information. 5.3 (0.7) 5.2 (1.1) 5.2 (1.0)   
31h. Patient care is consistently given in the right location. 5.5 (0.7) 5.4 (0.8) 5.3 (0.9)   
31i.  Patient care is consistently given using the right technology. 5.3 (0.9) 5.3 (0.9) 5.2 (1.0)   
ANOVA indicates analysis of variance; RN, registered nurse; SD, standard deviation. 
aSignificant at <.05. 
bSignificant at <.01. 
cSignificant at <.0001.
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munication, work flow efficiency, and flow of information. In 
addition, exploratory analyses suggested that survey responses 
may be related to CPOE adherence rates among providers. 

Differences Across Professions
In addition to examining changes in perceptions of care 

quality and processes over time, the current methodology per-
mitted us to explore differences among employee groups. In the 
current analyses, significant staff position survey administra-
tion interactions were found for 4 items. All 3 groups showed a 
significant increase after full implementation for “Patient care 
orders are consistently legible and clear,” with the provider 
group showing the largest increase. In contrast, the provider 
group showed significant declines in their responses after full 
implementation for “I spend about the right amount of time 
recording diagnoses and symptoms,” “I spend about the right 
amount of time preparing discharge documents,” and “The 
work processes I commonly use are efficient.” RNs and other 
clinical staff showed relatively consistent responses across the 3 
administrations. These particular items tap into the impact of 
the EHR/CPOE system on perceptions of time efficiency. Pois-
sant and colleagues17 conducted a systematic review of studies 

on this topic and found that nurses are more likely to gain time 
efficiencies through the use of CIS as compared with physi-
cians. In particular, once EHR was implemented it was found 
that nurses saved time documenting, but physicians spent more 
time after CPOE was introduced. To explain these findings, it 
was speculated that nurses and physicians engage in different 
types of documentation and work processes. Thus, the current 
findings on the differences between provider and nurse percep-
tions are consistent with the systematic review17 of actual time 
efficiencies. A qualitative study in community hospitals18 found 
that nurses perceived that EHRs helped them deliver safer pa-
tient care work through increased information access, improved 
organization and efficiency, and helpful screen alerts. However, 
those nurses also perceived that EHRs reduced the quality of 
care through decreased interdisciplinary communication, im-
paired critical thinking, and increased demands on work time.18 

Besides perceptions of time efficiencies, the current survey 
included items related more generally to the perceptions of 
healthcare quality. Previous studies have examined safety cli-
mate perceptions among staff groups and generally found that 
physicians expressed more positive perceptions of safety climate 
than nurses and other clinical personnel.19,20 These previous 

n  Figure 1. Pattern of Significant Survey Responses Across Job Categories 
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studies were generally conducted 
in large hospitals. Our findings may 
be among the first to examine this 
pattern in staff groups in CAHs. 
Compared with previous research, 
multiple items on the current per-
ception survey showed significant 
differences between job categories, 
with providers, and especially phy-
sicians, often registering the lowest 
scores and other clinical personnel 
often registering the highest. How-
ever, in the current study, few items 
showed significant differences 
across job categories in the pattern 
across time. Thus providers ex-
pressed more negative perceptions 
for most items at all administration 
times, with only a few work flow 
items sensitive to the CIS imple-
mentation. It should be noted that 
a limitation of the current study is 
that the response rate is not known 
for the other clinical personnel and 
estimated to be 48% for nurses and 26% for providers. Given 
that a small percentage of the surveys were completed by physi-
cians and mid-level providers, differences between job categories 
must be interpreted cautiously and future research is warranted 
to further explore these patterns. 

The Importance of What Did Not Change
While the current survey tool was helpful in identifying 

specific positive and negative changes, it was also very useful 
to identify things that did not change. Of necessity, hospi-
tals implementing CISs must take on the tasks of planning, 
work flow redesign, staff training, and organizational readi-
ness with existing resources. Such implementations are car-
ried out simultaneously with the ongoing provision of patient 
care services. With additional workloads, changes in work 
processes, and the stress of learning new ways of documenting 
care, the potential for major disruptions to existing care pro-
cesses, communication patterns, and staff satisfaction arises. 
The survey results strongly suggest that despite the potential 
for such disruptions, the 7 study hospitals were very success-
ful during these complex implementations in not disrupting 
care. We speculate that the comprehensive readiness, plan-
ning, and systematic implementation supported by network 
resources in these hospitals minimized disruption. Thus, the 
survey instrument is useful in identifying what improved or 
deteriorated, and also what did not change. 

Comparison of the Current Perception Survey  
With Previous Versions

The current survey was developed from a previous version 
called the I-SEE survey which was validated across samples,13 
and employee responses were shown to be correlated with 
super user availability.14 In addition, the I-SEE survey items 
showed significant changes in a group of nurses at a rural re-
ferral hospital undergoing the same CIS implementation as 
in the present study.21 The current study furthers exploration 
of the use of employee ratings of patient care quality and pro-
cesses, using a variation of the previous instrument that fo-
cuses on current perceptions. 

While the content of most survey items is similar, the cur-
rent survey and previous version differ in terms of specific 
survey item wording, instructions, response options, and re-
sponse scaling. Therefore, direct comparisons of responses to 
the 2 surveys cannot be made. However, the pattern of dif-
ferences does help to illuminate how the 2 survey versions 
differ. In particular, the sample of nurses using the previous 
version showed significant changes across administrations 
on many more items21 than in the current project. It appears 
that asking hospital employees to rate their perceptions of pa-
tient care quality and work processes yields relatively stable 
responses over time. We speculate that, in contrast, asking 
hospital employees how patient care quality and work pro-
cesses are likely to change with a major HIT implementation 

n  Figure 2. CPOE Adoption Rate During the First Year Across Hospitals
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taps into their perceptions of work flow modifications and the 
necessary adjustments needed for such a large intervention. 
Thus, both versions of the survey are useful, each serving dif-
ferent purposes. 

IMPLICATIONS
This study focused on changes in staff perceptions of patient 

care and work processes related to the implementation of a 
comprehensive CIS in 7 CAHs. A particular strength of this 
study was its longitudinal nature, which provided us with useful 
insight into changes during and after the process of CIS imple-
mentation. As we have shown here, widely held positive per-
ceptions by hospital staff are possible and can be maintained, 
even after considerable technological change. Overall, even 
though overwhelmingly positive responses occurred, significant 
variability among CAHs was observed. The CAHs collabora
ted on a shared approach to change management; however, we 
speculate that more positive responses occurred at the hospitals 
with stronger leadership involvement, provider and staff buy-
in, and financial resources. Implementation of such systems in 
small rural hospitals has been rare1,22,23 but should expand as 
hospitals strive to implement EHR/CPOE in order to achieve 
meaningful use. Thus, research on CIS implementation in all 
settings, and especially small hospitals, is needed to guide in the 
identification of factors and strategies24 necessary for success. 
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