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BACKGROUND: To support hospital efforts to improve co-
ordination of care, a tool is needed to evaluate care coordi-
nation from the perspective of inpatient healthcare profes-
sionals.

OBJECTIVES: To develop a concise tool for assessing care 
coordination in hospital units from the perspective of health-
care professionals, and to assess the performance of the 
tool in measuring dimensions of care coordination in 2 hos-
pitals after implementation of a care coordination initiative.

METHODS: We developed a survey consisting of 12 spe-
cific items and 1 global item to measure provider percep-
tions of care coordination across a variety of domains, in-
cluding teamwork and communication, handoffs, transitions, 
and patient engagement. The questionnaire was distributed 
online between October 2015 and January 2016 to nurses, 

physicians, social workers, case managers, and other pro-
fessionals in 2 tertiary care hospitals.

RESULTS: A total of 841 inpatient care professionals completed 
the survey (response rate = 56.6%). Among respondents, 590 
(75%) were nurses and 37 (4.7%) were physicians. Exploratory 
factor analysis revealed 4 subscales: (1) Teamwork, (2) Patient 
Engagement, (3) Handoffs, and (4) Transitions (Cronbach’s al-
pha 0.84-0.90). Scores were fairly consistent for 3 subscales 
but were lower for patient engagement. There were minor dif-
ferences in scores by profession, department, and hospital.

CONCLUSION: The new tool measures 4 important aspects of in-
patient care coordination with evidence for internal consistency and 
construct validity, indicating that the tool can be used in monitor-
ing, evaluating, and planning care coordination activities in hospital 
settings. Journal of Hospital Medicine 2017;12:811-817. Published 
online first August 23, 2017. © 2017 Society of Hospital Medicine

Care Coordination has been defined as “…the deliberate or-
ganization of patient care activities between two or more par-
ticipants (including the patient) involved in a patient’s care 
to facilitate the appropriate delivery of healthcare services.”1 
The Institute of Medicine identified care coordination as a 
key strategy to improve the American healthcare system,2 
and evidence has been building that well-coordinated care 
improves patient outcomes and reduces healthcare costs as-
sociated with chronic conditions.3-5 In 2012, Johns Hopkins 
Medicine was awarded a Healthcare Innovation Award by 
the Centers for Medicare & Medicaid Services to improve 
coordination of care across the continuum of care for adult 
patients admitted to Johns Hopkins Hospital (JHH) and 

Johns Hopkins Bayview Medical Center (JHBMC), and for 
high-risk low-income Medicare and Medicaid beneficiaries 
receiving ambulatory care in targeted zip codes. The pur-
pose of this project, known as the Johns Hopkins Commu-
nity Health Partnership (J-CHiP), was to improve health 
and healthcare and to reduce healthcare costs. The acute 
care component of the program consisted of a bundle of in-
terventions focused on improving coordination of care for 
all patients, including a “bridge to home” discharge process, 
as they transitioned back to the community from inpatient 
admission. The bundle included the following: early screen-
ing for discharge planning to predict needed postdischarge 
services; discussion in daily multidisciplinary rounds about 
goals and priorities of the hospitalization and potential post-
discharge needs; patient and family self-care management; 
education enhanced medication management, including the 
option of “medications in hand” at the time of discharge; 
postdischarge telephone follow-up by nurses; and, for pa-
tients identified as high-risk, a “transition guide” (a nurse 
who works with the patient via home visits and by phone to 
optimize compliance with care for 30 days postdischarge).6 
While the primary endpoints of the J-CHiP program were 
to improve clinical outcomes and reduce healthcare costs, 
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we were also interested in the impact of the program on 
care coordination processes in the acute care setting. This 
created the need for an instrument to measure healthcare 
professionals’ views of care coordination in their immediate 
work environments. 

We began our search for existing measures by reviewing 
the Coordination Measures Atlas published in 2014.7 Al-
though this report evaluates over 80 different measures of 
care coordination, most of them focus on the perspective of 
the patient and/or family members, on specific conditions, 
and on primary care or outpatient settings.7,8 We were un-
able to identify an existing measure from the provider per-
spective, designed for the inpatient setting, that was both 
brief but comprehensive enough to cover a range of care 
coordination domains.8

Consequently, our first aim was to develop a brief, compre-
hensive tool to measure care coordination from the perspec-
tive of hospital inpatient staff that could be used to compare 
different units or types of providers, or to conduct longitudi-
nal assessment. The second aim was to conduct a preliminary 
evaluation of the tool in our healthcare setting, including to 
assess its psychometric properties, to describe provider per-
ceptions of care coordination after the implementation of 
J-CHiP, and to explore potential differences among depart-
ments, types of professionals, and between the 2 hospitals.

METHODS
Development of the Care Coordination Questionnaire 
The survey was developed in collaboration with leaders of 
the J-CHiP Acute Care Team. We met at the outset and 
on multiple subsequent occasions to align survey domains 
with the main components of the J-CHiP acute care inter-
vention and to assure that the survey would be relevant and 
understandable to a variety of multidisciplinary profession-
als, including physicians, nurses, social workers, physical 
therapists, and other health professionals. Care was taken 
to avoid redundancy with existing evaluation efforts and to 
minimize respondent burden. This process helped to ensure 
the content validity of the items, the usefulness of the re-
sults, and the future usability of the tool. 

We modeled the Care Coordination Questionnaire 
(CCQ) after the Safety Attitudes Questionnaire (SAQ),9 a 
widely used survey that is deployed approximately annually 
at JHH and JHBMC. While the SAQ focuses on health-
care provider attitudes about issues relevant to patient safety 
(often referred to as safety climate or safety culture), this 
new tool was designed to focus on healthcare professionals’ 
attitudes about care coordination. Similar to the way that 
the SAQ “elicits a snapshot of the safety climate through 
surveys of frontline worker perceptions,” we sought to elicit 
a picture of our care coordination climate through a survey 
of frontline hospital staff.

The CCQ was built upon the domains and approaches to 
care coordination described in the Agency for Healthcare 
Research and Quality Care Coordination Atlas.3 This re-
port identifies 9 mechanisms for achieving care coordina-

tion, including the following: Establish Accountability or 
Negotiate Responsibility; Communicate; Facilitate Tran-
sitions; Assess Needs and Goals; Create a Proactive Plan 
of Care; Monitor, Follow Up, and Respond to Change; 
Support Self-Management Goals; Link to Community Re-
sources; and Align Resources with Patient and Population 
Needs; as well as 5 broad approaches commonly used to im-
prove the delivery of healthcare, including Teamwork Fo-
cused on Coordination, Healthcare Home, Care Manage-
ment, Medication Management, and Health IT-Enabled 
Coordination.7 We generated at least 1 item to represent 8 
of the 9 domains, as well as the broad approach described 
as Teamwork Focused on Coordination. After developing 
an initial set of items, we sought input from 3 senior leaders 
of the J-CHiP Acute Care Team to determine if the items 
covered the care coordination domains of interest, and to 
provide feedback on content validity. To test the interpret-
ability of survey items and consistency across professional 
groups, we sent an initial version of the survey questions 
to at least 1 person from each of the following profession-
al groups: hospitalist, social worker, case manager, clinical 
pharmacist, and nurse. We asked them to review all of our 
survey questions and to provide us with feedback on all 
aspects of the questions, such as whether they believed the 
questions were relevant and understandable to the mem-
bers of their professional discipline, the appropriateness of 
the wording of the questions, and other comments. Mod-
ifications were made to the content and wording of the 
questions based on the feedback received. The final draft 
of the questionnaire was reviewed by the leadership team 
of the J-CHiP Acute Care Team to ensure its usefulness in 
providing actionable information.

The resulting 12-item questionnaire used a 5-point Likert 
response scale ranging from 1 = “disagree strongly” to 5 = 
“agree strongly,” and an additional option of “not applicable 
(N/A).” To help assess construct validity, a global question 
was added at the end of the questionnaire asking, “Overall, 
how would you rate the care coordination at the hospital of 
your primary work setting?” The response was measured on 
a 10-point Likert-type scale ranging from 1 = “totally un-
coordinated care” to 10 = “perfectly coordinated care” (see 
Appendix). In addition, the questionnaire requested infor-
mation about the respondents’ gender, position, and their 
primary unit, department, and hospital affiliation.

Data Collection Procedures
An invitation to complete an anonymous questionnaire was 
sent to the following inpatient care professionals: all nursing 
staff working on care coordination units in the departments 
of medicine, surgery, and neurology/neurosurgery, as well 
as physicians, pharmacists, acute care therapists (eg, occu-
pational and physical therapists), and other frontline staff. 
All healthcare staff fitting these criteria was sent an e-mail 
with a request to fill out the survey online using    Qual-
tricsTM (Qualtrics Labs Inc., Provo, UT), as well as multiple 
follow-up reminders. The participants worked either at the 
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JHH (a 1194-bed tertiary academic medical center in Balti-
more, MD) or the JHBMC (a 440-bed academic community 
hospital located nearby). Data were collected from October 
2015 through January 2016.

Analysis
Means and standard deviations were calculated by treating 
the responses as continuous variables. We tried 3 different 
methods to handle missing data: (1) without imputation, (2) 
imputing the mean value of each item, and (3) substituting 
a neutral score. Because all 3 methods produced very similar 
results, we treated the N/A responses as missing values with-
out imputation for simplicity of analysis. We used STATA 
13.1 (Stata Corporation, College Station, Texas) to analyze 
the data.

To identify subscales, we performed exploratory factor 
analysis on responses to the 12 specific items. Promax ro-
tation was selected based on the simple structure. Subscale 
scores for each respondent were generated by computing 
the mean of responses to the items in the subscale. Inter-
nal consistency reliability of the subscales was estimated 
using Cronbach’s alpha. We calculated Pearson correlation 
coefficients for the items in each subscale, and examined 
Cronbach’s alpha deleting each item in turn. For each of the 
subscales identified and the global scale, we calculated the 
mean, standard deviation, median and interquartile range. 
Although distributions of scores tended to be non-normal, 
this was done to increase interpretability. We also calculated 
percent scoring at the ceiling (highest possible score).

We analyzed the data with 3 research questions in mind: 
Was there a difference in perceptions of care coordination be-
tween (1) staff affiliated with the 2 different hospitals, (2) staff 
affiliated with different clinical departments, or (3) staff with 
different professional roles? For comparisons based on hospital 
and department, and type of professional, nonparametric tests 
(Wilcoxon rank-sum and Kruskal-Wallis test) were used with 
a level of statistical significance set at 0.05. The comparison 
between hospitals and departments was made only among 
nurses to minimize the confounding effect of different distri-
bution of professionals. We tested the distribution of “years in 
specialty” between hospitals and departments for this compar-
ison using Pearson’s χ2 test. The difference was not statistically 
significant (P = 0.167 for hospitals, and P = 0.518 for depart-
ments), so we assumed that the potential confounding effect 
of this variable was negligible in this analysis. The comparison 
of scores within each professional group used the Friedman 
test. Pearson’s χ2 test was used to compare the baseline char-
acteristics between 2 hospitals.

RESULTS
Among the 1486 acute care professionals asked to partic-
ipate in the survey, 841 completed the questionnaire (re-
sponse rate 56.6%). Table 1 shows the characteristics of the 
participants from each hospital. Table 2 summarizes the item 
response rates, proportion scoring at the ceiling, and weight-
ing from the factor analysis. All items had completion rates 

of 99.2% or higher, with N/A responses ranging from 0% 
(item 2) to 3.1% (item 7). The percent scoring at the ceiling 
was 1.7% for the global item and ranged from 18.3% up to 
63.3% for other individual items.

Factor analysis yielded 3 factors comprising 6, 3, and 2 
items, respectively. Item 7 did not load on any of the 3 fac-
tors, but was retained as a subscale because it represented 
a distinct domain related to care coordination. To describe 
these domains, factor 1 was named the “Teamwork” subscale; 
factor 2, “Patient Engagement”; factor 3, “Transitions”; and 
item 7, “Handoffs.” Subscale scores were calculated as the 
mean of item response scale scores. An overall scale score 
was also calculated as the mean of all 12 items. Average 
inter-item correlations ranged from 0.417 to 0.778, and 
Cronbach alpha was greater than 0.84 for the 3 multi-item 
subscales (Table 2). The pairwise correlation coefficients be-
tween the four subscales ranged from 0.368 (Teamwork and 
Handoffs) to 0.581 (Teamwork and Transitions). The cor-
relation coefficient with the global item was 0.714 for Team-
work, 0.329 for Handoffs, 0.561 for Patient Engagement, 
0.617 for Transitions, and 0.743 for overall scale. The per-
cent scoring at the ceiling was 10.4% to 34.0% for subscales.

We used the new subscales to explore the perception of 
inpatient care coordination among healthcare professionals 
that were involved in the J-CHiP initiative (n = 646). Ta-
ble 3 shows scores for respondents in different disciplines, 
comparing nurses, physicians and others. For all disciplines, 
participants reported lower levels of coordination on Pa-
tient Engagement compared to other subscales (P < 0.001 
for nurses and others, P = 0.0011 for physicians). The mean 
global rating for care coordination was 6.79 on the 1 to 10 
scale. There were no significant differences by profession on 
the subscales and global rating.

Comparison by hospital and primary department was car-
ried out for nurses who comprised the largest proportion of 
respondents (Figure). The difference between hospitals on 
the transitions subscale was of borderline significance (4.24 
vs 4.05; P = 0.051), and was significant in comparing depart-
ments to one another (4.10, 4.35, and 4.12, respectively for 
medicine, surgery, and others; P = 0.002).

We also examined differences in perceptions of care coor-
dination among nursing units to illustrate the tool’s ability 
to detect variation in Patient Engagement subscale scores for 
JHH nurses (see Appendix).

DISCUSSION
This study resulted in one of the first measurement tools to 
succinctly measure multiple aspects of care coordination in 
the hospital from the perspective of healthcare professionals. 
Given the hectic work environment of healthcare profes-
sionals, and the increasing emphasis on collecting data for 
evaluation and improvement, it is important to minimize re-
spondent burden. This effort was catalyzed by a multifaceted 
initiative to redesign acute care delivery and promote seam-
less transitions of care, supported by the Center for Medicare 
& Medicaid Innovation. In initial testing, this questionnaire 
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has evidence for reliability and validity. It was encouraging 
to find that the preliminary psychometric performance of 
the measure was very similar in 2 different settings of a ter-
tiary academic hospital and a community hospital.

Our analysis of the survey data explored potential dif-
ferences between the 2 hospitals, among different types of 
healthcare professionals and across different departments. 
Although we expected differences, we had no specific hy-
potheses about what those differences might be, and, in fact, 
did not observe any substantial differences. This could be 
taken to indicate that the intervention was uniformly and 
successfully implemented in both hospitals, and engaged 
various professionals in different departments. The ability to 
detect differences in care coordination at the nursing unit 
level could also prove to be beneficial for more precisely tar-
geting where process improvement is needed. Further data 
collection and analyses should be conducted to more sys-
tematically compare units and to help identify those where 
practice is most advanced and those where improvements 
may be needed. It would also be informative to link differ-
ences in care coordination scores with patient outcomes. In 
addition, differences identified on specific domains between 
professional groups could be helpful to identify where great-

er efforts are needed to improve interdisciplinary practice. 
Sampling strategies stratified by provider type would need to 
be targeted to make this kind of analysis informative.

The consistently lower scores observed for patient en-
gagement, from the perspective of care professionals in all 
groups, suggest that this is an area where improvement is 
needed. These findings are consistent with published reports 
on the common failure by hospitals to include patients as a 
member of their own care team. In addition to measuring 
care processes from the perspective of frontline healthcare 
workers, future evaluations within the healthcare system 
would also benefit from including data collected from the 
perspective of the patient and family.

This study had some limitations. First, there may be more 
than 4 domains of care coordination that are important and 
can be measured in the acute care setting from provider per-
spective. However, the addition of more domains should be 
balanced against practicality and respondent burden. It may 
be possible to further clarify priority domains in hospital set-
tings as opposed to the primary care setting. Future research 
should be directed to find these areas and to develop a more 
comprehensive, yet still concise measurement instrument. 
Second, the tool was developed to measure the impact of a 

TABLE 1. Characteristics of the Respondents

Characteristics Total JHH (N = 612) JHBMC (N = 229)

Department

   Medicine

   Surgery

   Neurology/Neurosciences

   Psychiatry

   Rehabilitation

   Other

   No response

330 (39.2%)

248 (29.5%)

90 (10.7%)

21 (2.5%)

38 (4.5%)

60 (7.1%)

54 (6.4%)

234 (38.2%)

222 (36.3%)

62 (10.1%)

14 (2.3%)

30 (4.9%)

37 (6.0%)

13 (2.1%)

96 (41.9%)

26 (11.4%)

28 (12.2%)

7 (3.1%)

8 (3.5%)

20 (8.7%)

41 (17.9%)

Position

   Nurse

   Physician

   Pharmacist

   Dietitian/Nutritionist

   Physician Assistant

   Acute Care therapist

   Coordination staffa

   Other

   No response

590 (70.2%)

37 (4.4%)

16 (1.9%)

2 (0.2%)

10 (1.2%)

35 (4.2%)

71 (8.4%)

22 (2.6%)

58 (6.9%)

416 (68.0%)

23 (3.8%)

9 (1.5%)

2 (0.3%)

10 (1.6%)

35 (5.7%)

53 (8.7%)

15 (2.5%)

49 (8.0%)

174 (76.0%)

14 (6.1%)

7 (3.1%)

0

0

0

18 (17.0%)

7 (3.1%)

9 (3.9%)

Gender

   Female

   Male

   No response

702 (83.5%)

101 (12.0%)

38 (4.5%)

515 (84.2%)

75 (12.3%)

22 (3.6%)

187 (81.7%)

26 (11.4%)

16 (6.9%)

Total years in specialty

   Less than 1 year

   1 to 5 years

   6 to 10 years

   11 years or more

   No response

76 (9.0%)

353 (42.0%)

138 (16.4%)

248 (29.5%)

26 (3.1%)

55 (9.0%)

275 (44.9%)

93 (15.2%)

173 (28.3%)

16 (2.6%)

21 (9.2%)

78 (34.1%)

45 (20.0%)

75 (32.8%)

10 (4.4%)

aCoordination staff includes Case manager, Customer service representative, home care coordinator, social worker, transition guide, patient access line nurse and care coordination management staff.

NOTE: Numbers are n (%). Abbreviations: JHH; Johns Hopkins Hospital, JHBMC; Johns Hopkins Bayview Medical Center.
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large-scale intervention, and to fit into the specific context 
of 2 hospitals. Therefore, it should be tested in different set-
tings of hospital care to see how it performs. However, vir-
tually all hospitals in the United States today are adapting 
to changes in both financing and healthcare delivery. A tool 
such as the one described in this paper could be helpful to 
many organizations. Third, the scoring system for the overall 
scale score is not weighted and therefore reflects teamwork 
more than other components of care coordination, which 

are represented by fewer items. In general, we believe that 
use of the subscale scores may be more informative. Alterna-
tive scoring systems might also be proposed, including item 
weighting based on factor scores.

For the purposes of evaluation in this specific instance, we 
only collected data at a single point in time, after the interven-
tion had been deployed. Thus, we were not able to evaluate 
the effectiveness of the J-CHiP intervention. We also did not 
intend to focus too much on the differences between units, giv-

TABLE 2. Item Completion Rate and Distribution, Factor Loadings, and Reliability

Subscale Item Item Completion Rate % Ceiling Factor Loading Reliability

Teamwork  
(Eigenvalue: 5.28)

1. �Multidisciplinary rounds help to improve care 
coordination.

2. �Members of the healthcare team share information 
that enables timely decision-making.

3. �Our clinical leader alerts the healthcare team about 
situations that may affect patient care.

4. �Members of the healthcare team meet to reevaluate 
the patient care plan when the patient’s situation 
had changed.

5. �The healthcare team uses input from multidisci-
plinary rounds to help determine the patient’s care 
plan.

6. �The healthcare team explains information to patients 
and their families in lay terms.

99.8% 

99.7% 

99.8% 

99.7% 
 

99.4% 
 

99.7%

63.3% 

41.6% 

49.1% 

35.0% 
 

52.9% 
 

31.9%

0.708 

0.722 

0.572 

0.619 
 

0.736 
 

0.407

Average inter-item correlation: 0.476

Cronbach alpha: 0.845

Handoffs 7. �My discipline has a clear protocol for sharing infor-
mation during patient handoffs.

100% 49.7% N/A N/A

Patient Engagement 
(Eigenvalue: 0.85)

8. �The patient and/or family know who the primary 
contact is on their healthcare team.

9. �Patients are actively engaged in developing their 
plan of care.

10. �Patients are actively engaged in developing their 
discharge plans.

99.7% 

98.6% 

99.4%

19.7% 

18.3% 

22.8%

0.634 

0.864 

0.804

Average inter-item correlation: 0.657

Cronbach alpha: 0.852

Transitions  
(Eigenvalue: 0.44)

11. �Members of the healthcare team teach patients 
how to take care of themselves after they leave 
the hospital.

12. �The healthcare team gives patients the tools they 
need for a safe transition from the hospital to home, 
or the next care setting.

99.4% 
 

99.5%

39.8% 
 

39.9%

0.730 
 

0.714

Average inter-item correlation: 0.644

Cronbach alpha: 0.856

NOTE: % Ceiling for subscales; 14.7% (Teamwork), 10.4% (Patient Engagement), and 34.0% (Transitions)

TABLE 3. Subscale Scores by Respondent Profession

Scale Total (N = 646)
Profession

P value
Nurse (N = 422) Physician (N = 36) Others (N = 188)

Teamwork 4.19 ± 0.71 4.18 ± 0.71 4.25 ± 0.69 4.19 ± 0.71 .856

Patient Engagement 3.47 ± 1.02 3.40 ± 1.05 3.65 ± 0.82 3.60 ± 0.95 .694

Transitions 4.14 ± 0.87 4.19 ± 0.85 3.99 ± 0.84 4.06 ± 0.89 .073

Handoffs 4.22 ± 0.99 4.29 ± 0.92 4.03 ± 1.27 4.12 ± 1.07 .316

Overall 4.01 ± 0.69 4.00 ± 0.70 4.05 ± 0.59 4.01 ± 0.68 .967

Global 6.79 ± 1.60 6.71 ± 1.61 6.83 ± 1.67 6.96 ± 1.57 .114

NOTE: Numbers are mean ± standard deviation. The scores for subscales range from 1 to 5, and the scores for global scale range from 1 to 10. Higher scores indicate better care coordination. P values are generated from Kruskal-Wallis 
test.
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en the limited number of respondents from individual units. It 
would be useful to collect more data at future time points, both 
to test the responsiveness of the scales and to evaluate the im-
pact of future interventions at both the hospital and unit level.

The preliminary data from this study have generated in-
sights about gaps in current practice, such as in engaging 
patients in the inpatient care process. It has also increased 
awareness by hospital leaders about the need to achieve high 
reliability in the adoption of new procedures and interdis-
ciplinary practice. This tool might be used to find areas in 
need of improvement, to evaluate the effect of initiatives to 
improve care coordination, to monitor the change over time 
in the perception of care coordination among healthcare 
professionals, and to develop better intervention strategies 
for coordination activities in acute care settings. Additional 
research is needed to provide further evidence for the reli-
ability and validity of this measure in diverse settings.
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