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Abstract

OBJECTIVE.—To identify differences in organizational culture and better understand motivators
to implementation of abundle intervention to control Klebsiella pneumoniae carbapenemase—
producing Enterobacteriaceae (KPC).

DESIGN.—Mixed-methods study.
SETTING.—Four long-term acute care hospitals (LTACHS) in Chicago.

PARTICIPANTS.—LTACH staff across 3 strata of employees (administration, midlevel
management, and frontline clinical workers).

METHODS.—Quialitative interviews or focus groups and completion of a quantitative
questionnaire.

RESULTS.—Eighty employees (frontline, 72.5%; midlevel, 17.5%; administration, 10%)
completed surveys and participated in qualitative discussions in August 2012. Although 82.3%

of respondents felt that quality improvement was a priority at their LTACH, there were statistically
significant differences in organizational culture between staff strata, with administrative-level
having higher organizational culture scores (ie, more favorable responses) than midlevel or
frontline staff. When asked to rank the success of the KPC control program, mean response was
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8.0 (95% confidence interval, 7.6-8.5), indicating a high level of agreement with the perception
that the program was a success. Patient safety and personal safety were reported most often as
personal motivators for intervention adherence. The most convergent theme related to prevention
across groups was that proper hand hygiene is vital to prevention of KPC transmission.

CONCLUSIONS.—Despite differences in organizational culture across 3 strata of LTACH
employees, the high degree of convergence in motivation, understanding, and beliefs related to
implementation of a KPC control bundle suggests that all levels of staff may be able to align
perspectives when faced with a key infection control problem and quality improvement initiative.

Klebsiella pneumoniae carbapenemase—producing Enterobacteriaceae (KPC) can spread
rapidly within healthcare facilities.1® Infections due to these pathogens are associated with
high attributable mortality.8 Control of KPC is a public health priority.”

In the United States, long-term acute care hospitals (LTACHS) are an important reservoir
of patients colonized with KPC.8 LTACH patient characteristics (ie, multiple complex
medical problems, high rates of invasive medical device use, frequent transfers to and
from other acute and long-term care facilities) and exposure to numerous courses of
antibiotics contribute to high rates of colonization and infection with multidrug-resistant
organisms (MDROs) such as KPC. In Chicago, the prevalence of KPC-positive patients is
approximately 30.4% in LTACHSs.?

Control of KPC in LTACHSs has usually relied on implementation of different infection
control interventions introduced as a bundle.10-11 Examples of interventions include
improvement in healthcare personnel hand hygiene adherence, enhanced environmental
cleaning efforts, and establishment of KPC-positive patient cohorts.1%11 Most of the
interventions require high levels of healthcare worker cooperation for success.12-1° Hospital
organizational culture has been shown to influence attitudes and practices during quality
improvement initiatives aimed at control of other MDROs, such as methicillin-resistant
Staphylococcus aureus.2921 Organizational culture is defined as the assumptions, values,
norms, and behaviors that can help or hinder an organization’s ability to achieve goals
and to implement sustainable quality improvement efforts.29-25 To our knowledge, the
organizational culture of LTACHSs has not been studied.

An infection control bundle was introduced to 4 freestanding LTACHSs in Chicago with the
goal of reducing KPC colonization and infection. Bundled interventions included patient
rectal swab cultures to screen for KPC carriage on admission and biweekly, geographic
separation of KPC-positive and KPC-negative patients; increased monitoring of employee
hand hygiene and personal protective equipment use; and daily skin cleansing of all patients
with 2% chlorhexidine gluconate—impregnated cloths (Sage).

As LTACHSs began introducing the infection control bundle, it became apparent that

each facility and its staff members had a distinct organizational culture. We conducted a
mixed-methods evaluation to identify differences in organizational culture among facilities
and across staff strata in each of the 4 LTACHSs and to better understand motivators to
implementation of the KPC bundle.
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Staff across 3 strata of employees (frontline staff, midlevel management, and high-level
administration) from 4 LTACHSs that had introduced the bundled interventions were invited
to participate in interviews or focus group discussions, using a previously evaluated mixed-
methods framework.21:26 The administrative group consisted of the chief executive officer
and chief clinical officer. The midlevel management group consisted of nurse managers

and the facility infection preventionist. Frontline staff included those employees who
provide direct patient care, such as registered nurses, certified nursing assistants, respiratory
therapists, and physical therapists.

Administration and infection preventionists were interviewed individually except at 1
LTACH, where the chief executive officer and chief clinical officer were interviewed
together. Because of the number of nurse managers and frontline staff at each facility,

focus group discussions were more feasible than individual interviews. A convenience
sample of nurse managers and frontline staff participated in separate focus groups with

no more than 10 participants in each group. The moderator (R.D.L.) conducted each
interview and led each focus group discussion using the same structured, 10-question

script with an assistant (S.B.W.) who took notes. Interviews and focus group discussions
lasted approximately 30 minutes and were audio recorded and transcribed upon completion.
Participants were advised that they were being audio recorded but that their identities would
remain confidential. In order to encourage participation, frontline staff who participated in
focus groups were provided breakfast or refreshments; participation was voluntary, and no
participant received monetary compensation.

Participants also completed a 2-part quantitative questionnaire immediately prior to their
interview or focus group discussion. Part 1 consisted of 14 items on a 5-point Likert

scale (1, strongly disagree; 5, strongly agree) that measured attitudes and beliefs about the
KPC control program and quality improvement at the facility. There was also a question
about the success of implementation of the KPC project at the facility that was scored

on a 10-point scale (1, not at all successful; 10, very successful). Part 2 asked questions
related to organizational culture and was adapted from a validated questionnaire.20.21.25 The
organizational culture scale consisted of 18 questions on the 5-point Likert scale described
above. A total organizational culture score was created by summing an individual’s
responses to all organizational culture questions, yielding a possible score range of 18-90.
A higher total organizational culture score indicates a better, more positive organizational
culture.

We analyzed participant qualitative responses from the individual interviews and focus
groups, using an immersion and crystallization technique.?’ Individual responses were
coded into themes for each question and aggregated on an interview/group level per
question. An Excel database (Microsoft) was developed that listed thematic responses from
the interviews and focus group discussions as well as direct quotes that supported each
theme. After all themes were identified, major themes for each question were tallied overall
and then by employee strata. Convergence and divergence across qualitative groups (ie,
results of individual interviews and focus groups) and strata were examined for trends.
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Responses for the quantitative questionnaire were analyzed using SPSS 18.0 to calculate
univariate statistics, 1-way ANOVA, and Bonferroni pairwise comparisons.

RESULTS

Participants

A total of 80 staff completed the quantitative survey and participated in 32 qualitative groups
—either one-on-one interviews (12) or focus groups (20)—in August 2012. Depending on
the LTACH, assessments were conducted between 2 and 10 months after introduction of

the KPC bundle intervention. Frontline staff comprised 72.5% of participants, followed

by midlevel management (17.5%) and administration (10%). Frontline staff included 14
nurses, 17 certified nursing assistants, 13 respiratory therapists, and 14 physical therapists.
Midlevel management consisted of 14 nurse managers and the infection preventionist from
each facility. All administrative personnel (chief executive officer, chief clinical officer) from
each LTACH participated. Median length of employment for participants was 6.8 (range,
0.8-23) years. Frontline staff participants had worked at each specific LTACH for a median
of 6.3 (range, 0.1-21) years, midlevel management for a median of 12.0 (range, 1-23) years,
and administration for a median of 3.3 (range, 0.5-10) years. Midlevel management were
employed significantly longer than administration (P = .048); frontline staff were employed
longer than the administration and shorter than midlevel management, but these differences
were not statistically significant (P= .55 and .18, respectively).

Participants’ Perceptions of Quality Improvement and Organizational Culture

Overall, 82.3% of respondents felt that quality improvement was a priority at their

LTACH, with 90% of respondents feeling that their work had an impact on quality
improvement (Table 1). Frontline staff viewed quality improvement differently than did
other staff, believing less strongly than either the administration or midlevel staff that
quality improvement was a priority and that their work affected quality improvement. The
administration agreed more strongly than frontline staff that quality improvement goals were
set at the senior level. Frontline and midlevel staff were each significantly less satisfied with
their jobs than was administration; frontline and midlevel staff did not differ significantly
from each other (Table 1).

There was a statistically significant difference in the mean total organizational culture
scores between frontline staff and the administration (Table 2). Administration had higher
organizational culture scores (P =.044), reflecting a more positive view of the facility’s
organizational culture. There were no statistically significant differences between the
administration and midlevel management (P = .55) or between midlevel management and
frontline staff (P=.63). When mean total organizational culture scores of each of the

4 LTACHSs were compared with one another, no statistically significant differences were
detected (data not shown).

Participants’ Perceptions of KPC Control Interventions

When asked to rank the overall success of implementing the KPC control program at each
facility, the mean response was 8.0 (95% confidence interval [CI], 7.6-8.5) on a scale of 1 to
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10, indicating a high level of agreement with the perception that the program was a success,
with a trend toward differences among employee strata (P = .052). Mean responses of
administrative staff were highest (9.2 [95% Cl, 8.4-10]), followed by midlevel management
(8.6 [95% CI, 7.9-9.3]) and frontline staff (7.7 [95% CI, 7.2-8.3]), but pairwise comparisons
of mean differences between employee strata were not statistically significant. When
responses to this question were compared across LTACHS, mean responses ranged from

7.1 (95% ClI, 5.9-8.2) to 8.7 (95% ClI, 8.2-9.2; £=.023), indicating small but statistically
significant differences in perception of the success of the KPC control program among the 4
facilities. No other significant differences were detected when responses to the quantitative
questionnaire were compared across the 4 LTACHS.

Overall, all levels of staff felt similarly about the KPC control interventions, with more
than 90% of participants agreeing or strongly agreeing that the KPC control interventions
were useful to their hospital, that leadership supported the hospital’s involvement with
the project (85% agreed), and that frontline staff were aware of the interventions (92.5%
agreed) and believed the interventions to be important (86.3% agreed). Differences seen
across strata of employment generally followed the pattern that administration agreed
most strongly, followed by midlevel management and then frontline staff; however, often
these differences were not statistically significant (Table 1). When asked whether they
agreed that the KPC control interventions matched the organization’s priorities, frontline
staff agreed significantly less than the administration (P=.036). Across all employee
strata in the qualitative interviews and focus groups, when asked about the mode of KPC
acquisition, primary responses were focused on contact as a cause—specifically patient
contact—and lack of hand hygiene. Another common theme was patients’ exposure to
healthcare facilities, although the type of exposure highlighted differed by employee strata.
The most common responses by employee strata in the qualitative interviews and focus
groups are shown in Table 3. There were no notable qualitative differences found among
facilities during the interviews and focus groups.

When asked what is the one most effective way to prevent the spread of KPC, all 32
qualitative groups responded that proper hand hygiene was the one most effective way to
prevent the spread of KPC; 23 groups felt that proper use of personal protective equipment
also was effective. One participant from midlevel management also focused on overuse of
antibiotics, responding, “Physicians have to pay attention and not just give antibiotics like
they’re M&Ms.”

Respondents were asked about motivators to prevent the spread of KPC, to which the

most common response across interviews and focus groups was overwhelmingly patient
safety, with personal safety as a motivator as the second most frequent response followed
by prevention. Beyond patient and personal safety, administration focused primarily on
financial impact and community awareness as motivators. When asked what motivates your
colleagues to prevent the spread of KPC, overall responses were similar to those reported
above.

When asked about positive effects of the KPC control program at the facility as well as
positive effects on other MDROs, the overall most common response was increased and
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better cohorting of patients with respect to MDROs and isolation requirements. Other less
frequent responses included decreasing the spread of KPC, reduction in other MDROs,

and increased awareness of KPC. One midlevel manager said, “It has limited the new

cases of KPC,” while a member of administration responded, “We have seen a decrease

in all MDROs [like vancomycin-resistant Enterococcus, methicillin-resistant Staphylococcus
aureus) ... everything is better.”

When asked about negative effects of the KPC control program, the most common response
across interviews and focus groups was the perception of patient or family dissatisfaction
with the chlorhexidine gluconate cloths (eg, complaints of perceived allergy or sensitivity to
the cloths, preference for soap and water bathing). Overall, there were very few perceived
negative effects from staff; however, both frontline staff and midlevel managers discussed
the difficulty in maintaining a cohort of KPC-positive patients, and frontline staff mentioned
lack of communication about patient results and data feedback from implementation of the
KPC bundle.

Respondents were asked their opinions about the long-term effect of the KPC control
program at their facility and in the Chicago area. In relation to individual facilities,
prevention and control of KPC spread was the most common response overall from
respondents. Better patient outcomes were also mentioned across all strata of participants.
Administration also reported that there would be an increase in the evidence base and a
positive financial impact. Midlevel managers reported that 1 effect of the KPC control
program would be the continuation of the actual bundle interventions. In relation to the
Chicago area, the overall most common response across interviews and focus groups was
that prevention and control of KPC would be the long-term effect. The second most common
response was an increased awareness and knowledge about KPC, followed by serving as a
model or example for control efforts within the Chicago region.

When asked for 1 piece of advice regarding prevention and control of KPC at their facility,
the most common response across interviews and focus groups was that proper performance
of hand hygiene was necessary to prevent the spread of pathogens such as KPC. The
importance of increased awareness of KPC and the favorable effect of bathing patients with
chlorhexidine gluconate cloths were also mentioned by the administration. Less frequently
reported responses from midlevel managers included the need for proper environmental
cleaning, for screening and isolation of patients to identify those who are KPC positive, and
for changes in patient transporting practices. Similarly, the use of chlorhexidine gluconate
cloths and screening and isolating KPC-positive patients were advice mentioned by frontline
staff.

DISCUSSION

This mixed-methods evaluation was conducted to better understand and assess the
differences across strata of healthcare employees who were involved in implementation of

a KPC control program in 4 Chicago LTACHSs.2! Statistically significant differences were
found to the quantitative questionnaire responses primarily between the administration and
frontline staff, with lesser differences identified between midlevel management and frontline
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staff and the administration and midlevel groups. For example, it is evident that there is

a significantly different view of organizational culture between the administration and the
frontline staff. However, the concordance of responses across the strata related to the KPC
control interventions suggests that all levels of staff are in agreement when faced with what
all view as a key infection control problem and quality improvement initiative. In part, this
may reflect the tailoring of education about the interventions to specific employee types.
This tailored approach—coupled with an emphasis on strata-specific motivators—may be
useful for engaging staff in new infection control and quality improvement efforts.

In this evaluation, patient and personal safety were primary motivators reported across

all groups in the qualitative discussions. Overarching themes of hand hygiene and proper
personal protective equipment use as well as improved prevention and patient outcomes
were reiterated through all levels of employment and convergent across interviews and
focus groups. The convergence seen throughout the interviews and focus groups as well

as strata may indicate that a focused, well-messaged prevention intervention bundle may
overcome differences in organizational culture. It is, however, important to note where
there is divergence between groups and then to modify messaging on the basis of those
differences. In this study, for example, administration cited concepts integral to running a
business, such as finances and relationships with other healthcare facilities, while midlevel
managers and frontline staff emphasized a need for increased awareness of KPC and better
communication among staff to facilitate translation of knowledge into action. Defining
motivational messages for each strata could be informed by these differences that are not
unique to LTACHSs and are consistent with those found in evaluations of acute care hospitals
as well 21.26

One important concept that this study illuminated was the potential for disconnect between
knowledge, perceptions, and action. Although there were differences seen across groups and
there continues to be a need for increased education and communication, the results of this
study emphasize an overarching understanding of the importance of proper infection control
measures and general agreement that the KPC control interventions were important and
useful. These perceptions do not, however, always dictate practice. As an example, observed
hand hygiene rates in these facilities ranged from 40% to 94% over the course of the study
(data not shown), even though every interview and focus group identified hand hygiene

as the most important way to prevent transmission of KPC. Thus, while education and
comprehension are important, more is needed to translate that understanding into sustainable
changes in behavior.

This study should be interpreted in fight of its limitations. First, each participant self-
reported answers to both the qualitative and quantitative aspects of the evaluation.
Additionally, the sample of participants included was not random, since only those LTACH
staff present on the day of each focus group were eligible to participate. Furthermore,
introduction of the bundle intervention to each LTACH was staggered over time, so that
each facility had a different length of participation in the KPC control program prior

to completing this evaluation. The different lengths of exposure to the intervention may
have affected employees’ perceptions of the program and their ability to evaluate its
success and sustainability; however, we found no appreciable qualitative or quantitative
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differences between facilities. In addition, lengths of employment ranged greatly both within
employee strata and between strata. This highlights the need for continued education and
enhanced awareness at all levels to ensure that both current as well as new employees are
knowledgeable and able to contribute to infection prevention programs such as the KPC
interventions. Finally, antibiotic stewardship was not a purview of our bundle, so we did not
assess the participants’ perceptions of physician prescribing, although 1 midlevel manager
offered an opinion about profligate use of antibiotics.

In conclusion, we found differences in perceptions of organizational culture between
administration (higher organizational culture scores) and frontline staff (lower organizational
culture scores) at 4 different LTACHs. However, when practical issues related to a real and
present hazard—spread of KPC—uwere discussed, the agreement across the 3 strata of staff
about infection control approaches and effects was striking, suggesting that infection control
and quality improvement efforts can be strengthened by a focus on common threats. Going
forward, it will be important to assess whether such cooperation can be maintained by using
stratum-specific motivators.
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