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Catheterization Collaboration Group

ABSTRACT

Objective To evaluate changes in staff perspectives
towards indwelling urinary catheter (IUC) use after
implementation of a 1-year quality improvement project.
Design Repeated cross-sectional survey at baseline
(October 2016) and 12-month follow-up (October 2017).
Setting Seven acute care hospitals in Switzerland.
Participants The survey was targeted at all nursing

and medical staff members working at the participating
hospitals at the time of survey distribution. A total of 1579
staff members participated in the baseline survey (T)
(49% response rate) and 1527 participated in the follow-
up survey (T,) (47% response rate).

Intervention A multimodal intervention bundle, consisting
of an evidence-based indication list, daily re-evaluation of
ongoing catheter need and staff training, was implemented
over the course of 9 months.

Main outcome measures Staff knowledge (15 items),
perception of current practices and culture (scale 1-7),
self-reported responsibilities (multiple-response question)
and determinants of behaviour (scale 1-7) before and after
implementation of the intervention bundle.

Results The mean number of correctly answered
knowledge questions increased significantly between the
two survey periods (T: 10.4,T,: 11.0; p<0.001). Self-
reported responsibilities with regard to IUC management
by nurses and physicians changed only slightly over time.
Perception of current practices and culture in regard

to safe urinary catheter use increased significantly (T
5.3,T,:5.5; p<0.001). Significant changes were also
observed for determinants of behaviour (T : 5.3, T,: 5.6;
p<0.001).

Conclusion We found small but significant changes in
staff perceptions after implementation of an evidence-
based intervention bundle. Efforts now need to be targeted
at sustaining and reinforcing these changes, so that
restrictive use of IUCs becomes an integral part of the
hospital culture.

,! Stephanie Ziillig," Jonas Marschal
.5 Stefan P Kuster,>®
,"" on behalf of the progress! Safe Urinary

|’2,3

Strengths and limitations of this study

» The repeated survey design allowed us to assess
changes in staff perspectives after implementation
of a quality improvement intervention; sustainabil-
ity of the effects over time, however, could not be
evaluated.

» By using self-generated identification codes to
match respondents in the two surveys, it was possi-
ble to evaluate if results obtained at the group level
(two cross-sections) represent results at the individ-
ual participant level (longitudinal).

» No control group was included in the study design.

» |t is possible that other trends or measures within
the hospitals may have affected the outcomes.

INTRODUCTION
Although indwelling urinary catheters (IUCs)
are commonly used in acute care hospitals,
an appropriate medical indication is often
missing.! > TUCs are associated with urinary
tract infections and non-infectious complica-
tions such as haematuria and urethral injury.
The reduction of IUC use is therefore a key
measure to increase patient safety.?’_7

Several quality improvement (QI) studies
have shown that avoiding inappropriate
IUC use prevents urinary catheter harm.*"!
Common to these studies is the implemen-
tation of a multimodal intervention bundle
focusing on the reduction of unnecessary
catheter use, proper insertion techniques
and safe catheter maintenance. Successful
bundles consist of catheter restriction proto-
cols providing appropriate indications for
catheter use and suggesting alternative
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urine collection methods, evaluation strategies such as
reminders and/or stop orders to assess ongoing cath-
eter need and prompt removal of unnecessary catheters,
as well as educational interventions to increase aware-
ness among healthcare workers and ensure safe catheter
handling."

In addition to best practices, changes in behaviour
and culture—the so-called socioadaptive component—
are considered a core element of QI efforts.”> '* The
organisational culture, which may be described as ‘the
way we do things around here’,” is known to have a
favourable influence on patient safety, although the
evidence for a direct causative effect on patient outcome
is weak.'®'” Several studies suggest that changes in staff
knowledge and attitudes are needed to improve practice
in regard to appropriate catheter utilisation and preven-
tion of catheter-associated infections.'®? However, to
our knowledge, only few studies**® have reported the
effects of a multimodal intervention bundle on staff
knowledge and socioadaptive components, such as
perceptions and beliefs, but none of them addressed all
these factors together.

To promote safe urinary catheter use in Swiss hospitals,
a national QI project was developed and conducted by
the Swiss Patient Safety Foundation in partnership with
Swissnoso, the National Center for Infection Control.
The QI project was modelled after other successful QI
initiatives in the USA.®? The overall project goal was to
reduce IUC use and to promote safe catheter insertion
and maintenance by implementing an evidence-based
intervention bundle in seven Swiss acute care hospitals.

With the present study, we aimed to assess the changes
in staff perspectives in the participating hospitals using
survey data collected before and after implementation
of the intervention bundle. We hypothesised that the
intervention bundle may affect staff members differently
depending on their tasks, responsibilities and famil-
iarity with catheterisation. We therefore stratified results
according to professional group, managerial function (a
proxy for hierarchical status and clinical proximity) and
frequency of catheter use in order to explore changes
within these groups over time. In before/after study
designs, data from two (or more) cross-sectional survey
waves are commonly analysed at the group level to eval-
uate short-term effects of an intervention.>” However,
given the high staff turnover in hospitals and self-se-
lection of participants, it is possible that survey partici-
pants are not identical at the different measurement
points. Thus, documented changes in staff perspectives
between two time points may merely be due to a different
composition of participant groups. We therefore used
the self-generated identification (ID) code technique®
to anonymously match respondents in the two surveys.
This allowed us to compare the effects observed in the
overall sample with the effects observed in a subsample of
matched participants, for whom we can assume that they
had been working at the hospitals for the entire duration
of the project.

METHODS

Setting

The QI project consisted of two parts, a campaign to
raise awareness among healthcare workers and an inter-
vention that was implemented in seven pilot hospitals.
For the campaign, recommendations on safe IUC use in
acute care hospitals’ were developed and disseminated
to all acute care hospitals (including pilot hospitals) in
Switzerland after collection of baseline data in the pilot
hospitals (November 2016). The intervention focused
on the implementation of an evidence-based interven-
tion bundle in seven pilot hospitals over the course of
9 months (February-October 2017). The participating
hospitals contractually committed to implement the three
main components of the bundle: an evidence-based indi-
cation list for urinary catheterisation (online supplemen-
tary appendix 1), a process to evaluate and document the
continued need for catheterisation on a daily basis, and
staff education on proper catheter insertion and mainte-
nance. For the latter, hospitals were required to provide
theoretical trainings on safe urinary catheter utilisation
and catheter-associated complications to all nursing and
medical staff members working on the pilot units. They
were also encouraged to offer practical training sessions
for catheter insertion. Local project teams received
templates for training materials from the programme
team, but they were free to design and organise the train-
ings according to their local structure and processes. In
theoretical trainings, information on risk factors for and
prevention of catheter-associated complications, correct
indications for urinary catheters, and proper catheter
insertion techniques was conveyed either by means of
presentations at staff events and/or through completion
of an e-learning tool. In most hospitals, theoretical train-
ings were mandatory for nursing and medical staff. In two
hospitals, theoretical inputs were immediately followed by
practical training sessions for catheter insertion; in four
hospitals, practical trainings were offered on separate
occasions and attendance was voluntary. One hospital did
not offer practical training sessions. No exact data could
be elicited in regard to the percentage of staff members
from the pilot units that actually completed theoretical
and/or practical trainings. Strategies to implement the
intervention bundle in pilot hospitals included desig-
nated champions, internal newsletters, posters and screen
savers with key project messages.

The hospitals (one small local hospital, four mid-sized
regional hospitals and two university hospitals) were
recruited to represent different organisational types and
geographical regions. Each hospital could decide which
wards participated in the project; however, the participa-
tion of the emergency department was mandatory. Partici-
pating wards included internal medicine, general surgery
and neurosurgery, and gynaecology/obstetrics. At each
site, interdisciplinary project teams, generally consisting
of physicians, nurses and representatives from quality
management and the infection prevention unit, were
responsible for implementing the intervention bundle
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in the participating organisational units. To encourage
knowledge exchange between the local project teams,
two full-day workshops were organised at the beginning
and at the end of the intervention phase. The interven-
tion was accompanied by a before/after surveillance and
a before/after staff survey. The results of the before/
after surveillance, which measured urinary catheter util-
isation ratio and catheter-associated complications, will
be reported elsewhere. Our publication will focus on the
results from the staff surveys and their changes over time.

Study design

To collect data on staff perspectives regarding IUC use,
we conducted a written survey during two time periods.
The baseline survey (T,) took place in October 2016, 4
months before the participating hospitals started to imple-
ment the intervention bundle. The follow-up survey (T,)
took place 1 year later in October 2017. At that point, all
hospitals had implemented the intervention bundle and
had been working with the new processes for 6-8 months.
The target population consisted of surgical positioning
specialists, nurses (healthcare assistants, registered nurses
and nursing managers) and physicians (residents, senior
and chief physicians) working on the participating units
in one of the seven pilot hospitals at the time of the
survey. Staff members not involved in direct patient care,
healthcare workers in education and affiliated physicians
were excluded.

Questionnaire

The 55-item standardised questionnaire was developed
specifically for this study by the authors based on prior
survey research conducted during a similar improvement
project” * and a review of existing surveys reported in
the literature'®* (online supplementary appendix 2).
The German version of the questionnaire was pretested
among 42 physicians and nurses from three hospitals not
participating in the project. Based on their feedback,
minor modifications were made to increase validity. The
final version was translated into French and Italian by
professional translators. Translations were reviewed by
four native speakers per language.

The questionnaire consisted of four thematic sections.
The first section entailed a 15-item knowledge test on
prevalence, risk factors and prevention of catheter-asso-
ciated complications, as well as appropriate reasons for
catheter placement. The second section included 13
items assessing respondents’ perception regarding good
practices and cultural factors for safe IUC use within the
organisation. Items were rated on a 7-point Likert scale
from ‘strongly disagree’ (1) to ‘strongly agree’ (7). Two
items were negatively worded and were reverse-coded
for data analysis. The content of the first two sections of
the questionnaire was in line with the above-mentioned
recommendations for safe catheter use.”’ The third
section examined self-perceived responsibilities in regard
to catheter prescription, placement and care by means
of one multiple-response question. The fourth section

assessed determinants of personal behaviour in regard
to the reduction of urinary catheters. Items for this
section were developed based on the theory of planned
behaviour.”® This theory states that an individual’s inten-
tion to perform a behaviour is largely determined by three
factors, namely a favourable or unfavourable evaluation
of the behaviour (attitudes), the perceived social expec-
tations to perform or not perform the behaviour (subjec-
tive norms), and the perceived capability to perform the
behaviour (perceived behavioural control).** ¥ In our
questionnaire, the three constructs (attitudes, subjec-
tive norms and perceived behavioural control) were
measured with five items each. All 15 items were rated
on a 7-point Likert scale from ‘strongly disagree’ (1) to
‘strongly agree’ (7). Two items were negatively worded
and were reverse-coded for analysis.

The questionnaire also included a section on demo-
graphics and experience with placing urinary cathe-
ters. On the first page of the questionnaire, participants
were asked to generate an eight-digit code consisting of
three elements. To do this, respondents were asked to
link the following three elements into a string of letters
and numbers: the mother’s initials (maiden name),
the father’s initials and the mother’s birth year (for an
example see online supplementary appendix 2). These
three elements were selected because they do not change
over time and refer to personal information usually
known by the respondent.”® With this technique, it is
possible to clearly identify data from the same subject
and, at the same time, ensure anonymity. We used the
same questionnaire at both time points. For the follow-up
survey, we included four additional questions that specif-
ically referred to the intervention bundle. All other items
remained unaltered.

Data collection

Each local project team was required to identify all
eligible staff members from the target population, inform
and invite them to participate in the survey, and distribute
and collect the print version of the questionnaire. In some
sites, questionnaires were handed out during shift reports
or other staff events; in others they were distributed to
internal mail boxes. In one hospital, questionnaires were
sent to private home addresses. Participation in the survey
was voluntary and anonymous. The returning of the ques-
tionnaire was considered informed consent.

Data analysis

Descriptive statistics were calculated for each item. Missing
values were excluded from analysis (pairwise exclusion).
A large proportion of subjects participating in the base-
line survey did not participate in the follow-up survey.
Thus, responses to both surveys cannot be assumed to
stem from the same sample. Therefore, tests for unpaired
samples were used for the main analyses comparing results
between time points (see below for analyses of matched
individuals). % tests were used to determine differences in
sample composition. A ‘knowledge score’ was generated
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consisting of the number of correctly answered questions
out of 15. Cronbach’s alpha was calculated to determine
internal consistency of the 13-item perception scale and
the 15-item behaviour scale. For both scales mean scale
score and 95% CI were computed. Knowledge score
and mean scale scores were computed for the overall
sample and stratified by professional group (nurses/
physicians), managerial function (with/without) and
frequency of catheter placement (frequent/infrequent
user). Frequent users were defined as healthcare workers
placing a catheter a few times a month or more often,
and infrequent users as placing a catheter a few times a
year or less often. Frequency was determined based on
the self-reported frequency of placing a catheter in the
current work position. Changes between time points were
determined for the overall sample and each subgroup by
means of t-tests for independent samples.

To analyse the subsample of matched participants,
self-generated IDs were matched based on the eight-digit
code and hospital affiliation. For these subanalyses, cases
with identical codes or missing data were dropped. For
matched participants, knowledge score and mean scale
scores were computed. To determine changes between
time points in this subsample of matched participants,
we used paired analysis. Changes between time points
were determined by means of t-test for paired samples.
Mixed analysis of variance was conducted to determine
if participation in theoretical and practical training had
an effect on knowledge scores over time. In addition, we
performed difference-in-difference analyses to compare
results for group-level data (cross-sectional data of two
unmatched groups) and individual-level data (longitu-
dinal data of matched participants). For each of the main
outcomes, we compared the average change over time
among matched participants with the average change
over time among unmatched participants.

All tests were two-sided and a p value <0.05 was consid-
ered statistically significant. Cohen’s d was calculated as
a measure of effect size. For paired samples, the formula
t. as described in Dunlap et al® was used to calculate d.
As an orientation for interpreting the importance of
the effect, we used the following classification: 0.2=small
effect, 0.5=medium effect and 0.8=large effect.”” All anal-
yses were performed with Stata V.14.1.

Patient and public involvement
Patients or the public were not involved in the design or
planning of this study.

RESULTS

Response rate and study sample

Out of 3245 invited staff members, 1579 participated in
the baseline survey (48.7% response rate), and 1527 out
of 3235 invited staff members participated in the follow-up
survey (47.2% response rate). The proportion of ques-
tionnaires received from each hospital in the total sample
was similar in both waves (p=0.39). The characteristics of

the study samples at T, and T, are provided in table 1.
Sample composition differed slightly in regard to age
(p=0.03), profession (p=0.04) and work unit between the
two time points (p=0.02).

Almost all of the 3106 participants in both survey
periods generated an eight-digit ID. At baseline, 35
respondents (2.2%) had missing values on each of the
three code elements and the sample contained three
sets of identical IDs. At follow-up, 51 respondents (3.3%)
did not provide an eight-digit ID and two sets of iden-
tical IDs were found. For 420 respondents, we were able
to successfully match the eight-digit ID code and hospital
affiliation. This represents 27.5% of the 1527 potential
matches. There were 1118 IDs only presentat T and 1052
IDs only presentat T|.

Knowledge

For the overall study sample, the mean number of
correctly answered knowledge items increased signifi-
cantly between T and T, (p<0.001) (table 2). Subgroup
analysis indicates that knowledge scores increased in
particular for nurses, staff members without managerial
function and staff members frequently placing catheters.
Effect sizes for the changes between the time points were
small to moderate. Percentages of correct answers for
each of the 15 items are provided in online supplemen-
tary appendix 3.

We used the subsample of matched participants to
examine the effect of training on the change in knowl-
edge score over time. Among all matched respondents,
102 (25.3%) indicated having participated in both theo-
retical and practical training; 130 (32.2%) respondents
had participated in either theoretical or practical training;
and 172 (42.6%) respondents did not participate in any
training (missing values n=16). Results from the mixed
analysis of variance showed that there was no signifi-
cant interaction effect between time and training (F,
=1.05, p=0.35). In other words, knowledge scores between
participants with practical and/or theoretical training did
not change differently over time as compared with partic-
ipants without training.

Perception of practices and culture

The mean scale score for perception of current practices
and culture increased significantly within the overall
sample and within all subgroups between the two time
points (p<0.001) (table 3). Generally, agreement to the
statements was moderate at baseline and strengthened
over time. Yet agreement remained moderately strong,
with no group reaching a mean scale score above 6 even
after implementation of the intervention bundle. The
mean scores for each item are provided in online supple-
mentary appendix 4.

Responsibilities

Self-reported responsibilities concerning IUC manage-
ment by nurses and physicians changed only slightly
over time (figure 1). At baseline and at follow-up,
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T, T, P value*
n=1579 n=1527

Hospital A (approximately 900 221 (14.0) 223 (14.6)

beds)

Hospital C (approximately 500 138 (8.7) 127 (8.3)
beds)

Hospital E (approximately 400 347 (22.0) 342 (22.4)
beds)

Hospital G (approximately 100 73 (4.6) 90 (5.9)
beds)

Age in years, mean (SD) 36.8 (10.5) 35.9 (10.5) 0.0255

Nurse 1050 (69.1) 1084 (72.8)

Other 120 (7.9) 117 (7.9)

Years working in this hospital, n (%) 0.849

1ybuAdoo

20 <5 385 (25.0) 357 (23.9)

10 to <20 307 (20.0) 297 (19.9)

Work unit in the past 3 months, n (%) 0.020

Emergency department 248 (16.0) 190 (12.6)

Operating room 146 (9.4) 141 (9.4)

Overall experience with catheter placement throughout 0.300
career, n (%)

1-5 times 169 (11.0) 171 (11.4)

>20 times 1002 (65.2) 931 (62.0)

Frequent user 690 (44.2) 618 (41.1)

Due to rounding percentages may not always add up to 100%.

T,: baseline survey; T.: follow-up survey.

Frequent user: places a catheter a few times a month or more often; infrequent user: places a catheter a few times a year or less often.
*P values for changes between the two time periods.

TIn the larger hospitals, not all of the departments participated in the project.

(3]
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Table 2 Mean number of correct answers provided for 15 knowledge items

Mean_, (95% ClI) n, Mean_, (95% CI) n, P value Effect size

Overall sample 10.4 (10.3 to 10.5) 1579 11.0 (10.9 to 11.1) 1527 <0.001 0.29
Professional group

Nurses 10.2 (10.1 to 10.4) 1050 10.9 (10.8 to 11.0) 1084 <0.001 0.35

Physicians 11.1 (11.0 to 11.3) 350 11.4 (11.2 to 11.6) 288 0.047 0.16
Managerial function

With 11.3 (11.1 to 11.5) 232 11.6 (11.4to 11.9) 193 0.058 0.19

Without 10.3 (10.1 to 10.4) 1187 10.9 (10.8 to 11.0) 1199 <0.001 0.33
Frequency of catheter placement

Frequent user 10.0 (9.8 to 10.1) 690 10.7 (10.6 to 10.9) 618 <0.001 0.40

Infrequent user 10.8 (10.7 to 10.9) 871 11.2 (11.1 to 11.3) 885 <0.001 0.22

Matched identification 10.4 (10.3 to 10.6) 420 11.3 (11.1 to 11.5) 420 <0.001 0.49

Unmatched 10.5 (10.3 to 10.6) 1118 11.0 (10.9 to 11.1) 1052 <0.001 0.31

identification

T,: baseline survey; T,: follow-up survey.

Frequent user: places a catheter a few times a month or more often; infrequent user: places a catheter a few times a year or less often.

nurses mainly felt responsible for placing, maintaining
and removing an IUC. However, at T, fewer nurses felt
responsible for prescribing catheter placement (p<0.001)
as compared with T, and a higher percentage felt respon-
sible for assessing the need for continued catheterisation
(p=0.002). Physicians perceived themselves to be mainly
responsible for ordering catheter placement and removal
at both time points. At T, fewer of them felt responsible
for placing or assisting with placing an IUC as compared
with T, but differences were not statistically significant.

Determinants of behaviour
The mean score for the scale assessing the determinants
of behaviour increased significantly between baseline

and follow-up (p<0.001). Positive changes in mean scores
were observed for all three constructs (attitudes, subjec-
tive norms and perceived behavioural control). They were
particularly strong for items assessing perceived social
expectations to use catheters restrictively (see online
supplementary appendix 5). The positive trends could also
be observed for professional group, managerial function
and frequency of catheter placement (table 4). Medium
effect sizes indicate practical relevance of these changes.

Difference-in-difference analyses of group-level and
individual-level data

Knowledge scores increased slightly more among partic-
ipants with a matched ID compared with unmatched

Table 3 Perception: mean scale score

Mean, (95% CI) n, Mean_, (95% CI) n, P value Effect size

Overall sample 5.3 (5.3t05.3) 1568 5.5 (5.5t05.6) 1521 <0.001 0.31
Professional group

Nurses 5.4 (5.3t05.4) 1044 5.6 (5.6t05.7) 1082  <0.001 0.33

Physicians 5.1 (5.0to 5.1) 347 5.3 (5.2t05.4) 286  <0.001 0.29
Managerial function

With 5.2 (5.1 t05.3) 230 5.6(5.5t05.7) 191 <0.001 0.52

Without 5.3 (56.3t0 5.4) 1180 5.6 (6.51t05.6) 1197  <0.001 0.29
Frequency of catheter placement

Frequent user 5.2 (5.1 t0 5.3) 690 5.4 (5.3105.5) 618  <0.001 0.22

Infrequent user 5.4 (5.3t05.4) 861 5.7 (5.61t05.7) 880 <0.001 0.37
Matched identification 5.4 (5.3 t0 5.4) 416 5.6 (5.51t05.7) 416  <0.001 0.32
Unmatched identification 5.3 (5.2 t0 5.3) 1108 5.5 (5.5 10 5.6) 1049 <0.001 0.31

Scale consisted of 13 items. Items were answered on a scale from 1 (strongly disagree) to 7 (strongly agree). Cronbach’s alpha for the scale:

T,0=0.79 and T, 0,=0.80.
T, baseline survey; T,: follow-up survey.

Frequent user: places a catheter a few times a month or more often; infrequent user: places a catheter a few times a year or less often.
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Figure 1
at p<0.05.

participants (p=0.047). The mean scale scores for percep-
tion of current practices and culture increased for both
matched and unmatched participants to a similar extent
(p=0.894). The mean scale scores for determinants of
behaviour increased slightly more for participants with
a matched ID compared with unmatched participants
(p=0.033).

% respondents

|:| Follow-up

DISCUSSION

We observed positive changes in staff knowledge, percep-
tions and attitudes regarding IUC use following the
implementation of a multimodal intervention bundle in
seven hospitals. Observed effects were small to moderate,
requiring a closer look at the challenges of implementing

Table 4 Determinants of behaviour: mean scale score

Mean, (95% CI) n, Mean_, (95% CI) n, P value Effect size

Overall sample 5.3 (5.3t05.3) 1539 5.6 (5.6 to 5.6) 1502  <0.001 0.43
Professional group

Nurses 5.3 (5.2t05.3) 1046 5.6 (5.6 t0 5.7) 1083  <0.001 0.56

Physicians 5.4 (5.3 t0 5.5) 349 5.6 (5.5t05.6) 287 0.005 0.23
Managerial function

With 5.6 (6.51t05.7) 230 5.8(5.7t05.9) 192  <0.001 0.38

Without 5.2 (5.2 t0 5.3) 1184 5.6 (6.5105.6) 1198  <0.001 0.50
Frequency of catheter placement

Frequent user 5.2 (5.2t05.3) 675 5.6 (5.5 t0 5.6) 615 <0.001 0.46

Infrequent user 5.3(5.3t05.4) 847 5.6 (5.61t05.7) 884 <0.001 0.41
Matched identification 5.3 (5.3t05.4) 405 5.7 (5.6t05.8) 405  <0.001 0.58
Unmatched identification 5.3 (5.3 t0 5.3) 1090 5.6 (5.5t0 5.6) 1038 <0.001 0.37

Scale consisted of 15 items. ltems were answered on a scale from 1 (strongly disagree) to 7 (strongly agree). Cronbach’s alpha for scale: T,

0=0.72 and T, 0=0.74.
T, baseline survey; T,: follow-up survey.

Frequent user: places a catheter a few times a month or more often; infrequent user: places a catheter a few times a year or less often.
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and evaluating a multifaceted intervention bundle in a
large-scale, national programme. We found that in two
of the thematic sections—knowledge and determinants
of behaviour—the scores for matched participants
increased slightly more than for unmatched participants.
This seems plausible as the unmatched group includes
participants of various levels of programme exposition.
It suggests that data analysed at the group level (two
unmatched cross-sections) to evaluate short-term effects
of an intervention can to some extent, but not fully repre-
sent longitudinal effects at the individual participant
level.

Knowledge scores increased significantly between base-
line and follow-up, indicating that staff members in our
pilot hospitals had more factual knowledge about the
use and potential harm of urinary catheters after the
intervention. Interestingly, however, we could not verify
that participation in education and training sessions
contributed to knowledge increases. When analysing
the results in our subsample of matched participants (ie,
individuals for whom we know that they worked in the
hospital throughout the entire programme), we found
that changes in knowledge scores did not differ between
staff members with and without training. The findings
indicate that other factors, such as the dissemination of
the indication list or the presence of champions, may
have contributed to the observed effects in knowledge.
Regarding respondents’ perception of current prac-
tices and cultural factors within their organisation, we
also found a small but significant effect at the end of
the intervention. The moderate effect size suggests that
staff members indeed perceived positive changes in
IUC management and safety climate within their organ-
isation. Factors determining intentions to perform a
certain behaviour, namely personal attitudes, perceived
behavioural control and subjective norms, changed over
the course of the project too. At follow-up, staff members
generally expressed higher willingness to contribute to a
safe and restrictive use of IUCs. In particular, participants
felt higher expectations from their social environment
to reduce catheters, suggesting that a change in culture
could indeed be initiated.

Even though there was a clear positive trend, the
differences between survey periods on all three sections
of the questionnaire (knowledge, perception of prac-
tices and culture, and determinants of behaviour) were
only small to moderate. Recommended practices and
socioadaptive components were thus from the perspec-
tive of participants, not fully established even after the
intervention. These results are not surprising because
change in organisational culture is a slow process,
requiring endurance and continuous effort that could
not be provided within the short time frame of the QI
programme. Studies that have collected long-term data
on surgical checklist implementation suggest that it
takes time for cultural change to develop and for posi-
tive effects to fully become evident.”® ** For example,
an Australian study that has examined compliance with

surgical safety checklist use reports that reduction in
mortality rates reached significance only in the period of
2-3 years after implementation.” In addition, we did not
strictly define implementation strategies in order to allow
pilot hospitals to adapt the intervention bundle to their
local context. Therefore, implementation fidelity could
not systematically be assessed. Informal feedback from
local project coordinators suggests that it was not always
possible to deliver the intervention bundle as intended.
For example, even though training sessions were manda-
tory, not all staff from the target population could even-
tually be reached.

Another explanation could be high staff turnover rates.
Almost all of the respondents generated an eight-digit
code. Interestingly, however, only 28% of the IDs provided
could be matched between the two surveys. Participants
at follow-up were thus, for the most part, not the same
individuals as at baseline. This could be a sign for high
staff turnover rates during the intervention period.
However, it is also possible that unmatched participants
had been working at the hospital throughout the inter-
vention, but had been unwilling or unable to participate
in the same survey twice. Nevertheless, this finding points
to the importance of ensuring that hospitals continu-
ously offer training, education and policy reinforcement.
Continued efforts to incorporate recommended prac-
tices into routine care even after completion of the actual
project phase are needed to move the intervention from
a time-limited ‘project’ to a continuous commitment, and
ensure that motivation to reduce urinary catheters is kept
at a high level.*"*!

In our QI programme, a before/after surveillance for
catheterisation and catheter-associated complications was
conducted in the same time periods as the staff survey.
Results show a significant decrease in catheter utilisa-
tion rates in all pilot hospitals (A. Schweiger, S. Kuster,
J. Maag, et al., unpublished data, manuscript in prepa-
ration, 2019). Secondary data analysis would be needed
to examine the relationship between catheter utilisation
rates and staff perspectives. Some hypotheses can be put
forward to explain the observation that while changes in
staff perspectives were rather small, we did see a decrease
in catheter utilisation. It is possible that even small
changes in staff knowledge and perception can have a
substantial practical relevance. However, it is also possible
that the items in our questionnaire do not adequately
measure knowledge and perceptions required to reduce
IUC use (content validity). To our knowledge, no other
study has assessed the effects of an intervention bundle
on staff behaviour with similar measures; therefore, it is
not possible to relate our findings to existing research.
Wakefield and colleagues'® found that perceptions about
the behaviour of professional peers and the personal
belief that engaging in a certain behaviour will lead to
better safety outcomes are the strongest factors influ-
encing safety behaviour. The authors conclude that inter-
ventions too often rely on educational measures in order
to change behaviour and argue that using behavioural
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models to design interventions may be more effective.
Our results provide additional support for this argument.
We saw the strongest effects in perceived norms to reduce
catheter use, suggesting that efforts aimed at changing
organisational culture may be particularly effective. We
would however argue that staff education and training
can offer an important platform to disseminate and rein-
force new norms and expectations, especially if they are
used by clinical leaders to demonstrate their commitment
to the cause and to foster interprofessional collaboration.

Promoting collaboration among nurses and physi-
cians is especially important because urinary catheter
management is a strongly interprofessional topic, and
roles and responsibilities need to be clear for all of the
involved healthcare workers. In a previous study with
data from the baseline survey, we analysed how nurses
and physicians perceived their respective responsibilities
for TUC management.* We found that physicians mainly
felt responsible for prescribing catheter placement and
removal, while nurses generally considered themselves
responsible for placing, managing and removing them.
However, both nurses and physicians felt equally respon-
sible for assessing the need for continued catheterisation.
The results from the present study show that, at the end of
the intervention, the perceived division of tasks between
the two groups remained largely the same. This could
either indicate that because of the intervention bundle
both groups were encouraged to assume responsibility in
this area and interprofessional commitment was strength-
ened. However, it could also mean that tasks especially in
regard to the re-evaluation of the need for a catheter were
not clarified over the course of the project.

Limitations

This study has several limitations. We used the theory of
planned behaviour to model intention to reduce urinary
catheter use. However, it is not possible to know if changes
observed in staff perceptions led to a true change in prac-
tice. In a future study, staff survey data should be linked
with surveillance data at the hospital level to examine if
specific changes in staff perceptions are associated with
changes in specific clinical outcomes. Direct observations
of catheter placements may be considered as another
method to gain insight into compliance with protocols
for safe catheterisation and changes in clinical prac-
tice.* This method was originally proposed to partici-
pating hospitals in our project, but was rejected due to
the additional resources required. For practical purposes,
we did not include a control group in the study design.
The single-group design does therefore not allow any
causal inferences about the contribution of the inter-
vention bundle to the observed effects. It is possible that
other secular trends or measures within the hospitals
may have affected the outcomes. A stepped wedge design
could present an alternative to this design. This design
randomises participating sites into sequential cohorts.
All cohorts eventually implement the intervention, each
providing their own control data in the mean time and

offering researchers the chance to investigate implemen-
tation challenges and make adjustments along the way.**
In addition, conducting focus groups or interviews with
staff from each site could have provided a more indepth
understanding of staff perceptions after the intervention
and the contextual factors that shape the implementation
of a complex intervention in a new setting. The before/
after study design does not allow us to evaluate sustain-
ability of the intervention over time. A further follow-up
survey or a time-series approach could have shed more
light on the long-term effects in the hospitals. We chose
to administer paper instead of electronic versions of the
survey to minimise coverage error because not all staff
members in participating hospitals had access to indi-
vidual email addresses. Furthermore, paper surveys
have been shown to generate higher response rates
than surveys administered online.*” With this method,
we were able to attain reasonable response rates at both
survey periods. Since data collection was organised by
local project teams, however, we have no information on
non-participants. It is possible that only highly motivated
staff members participated in the survey, which may result
in more positive responses. The two survey samples were
comparable with respect to participants per hospital. For
some of the sociodemographic characteristics, notably
profession and work unit, we found significant differ-
ences between the two time periods. We cannot differ-
entiate if this is due to selective non-responses or staff
fluctuation. Lastly, it is possible that only high-performing
units open to change have been chosen to participate in
the intervention project. This may limit generalisability of
our findings to other units and hospitals.

CONCLUSION

Changing staff attitudes, knowledge and behaviour are
important prerequisites for an effective reduction of
catheter use and catheter-associated complications. We
found small but significant changes in staff perceptions
after implementation of an evidence-based intervention
bundle. The positive trends were present in all subgroups,
indicating that regardless of responsibilities and practice
of catheter placement, perspectives on urinary catheter
use changed over time. Efforts now need to be targeted at
reinforcing and sustaining these changes, so that restric-
tive use of IUCs becomes an integral part of the hospital
culture.
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