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Abstract
Objective Frequent workflow interruptions jeopardise clini-
cians’ efficiency and quality of clinical care. We sought to
determine the effect of a documentation-assistant intervention.
Our hypothesis was that the expected decrease of workflow
interruptions enhances paediatricians’ performance and simul-
taneously improves patients’ perceived quality of care.
Methods This was a controlled intervention study with data
collected before and after the intervention at a University
Children’s Hospital. For the intervention, a documentation
assistant was assigned to an inpatient ward. Themain outcome
measures were workflow interruptions, paediatricians’ perfor-
mance, as well as patients’ perceived quality of care.
Workflow interruptions were assessed via standardised expert
observations. Paediatricians’ evaluated their performance in
terms of productivity, quality, and efficiency. Additionally,
standardised patients’ reports on perceived quality of care
were collected.
Results For paediatricians in the intervention ward, workflow
interruptions decreased significantly from 5.2 to 3.1 disruption
events per working hour (decrease in the control unit was from

3.8 to 3.1). Furthermore, paediatricians reported at follow-up
significantly enhanced productivity, quality, and efficiency.
Similarly, patients’ ratings of care quality improved signifi-
cantly over time. In multivariate analyses, we found substan-
tial changes attributable to the intervention: for all three out-
comes, we found a significant interaction effect of the inter-
vention over study time.
Conclusions The intervention streamlined paediatricians’
workflow, improved day-to-day functioning of the ward, and
enhanced organisational efficiency and delivery of paediatric
care. Future studies should investigate potential influences
between the reduction of workflow interruptions, paediatri-
cians’ perceived performance, and patient-related outcomes in
quality and efficiency of paediatric care.

Keywords Paediatric hospital . Healthcare quality . Quality
improvement . Task performance

Introduction

Quality of paediatric care is inextricably linked to the nature of
the paediatricians’ working environment in the hospital. Clin-
ical environments with elevated levels of workflow interrup-
tions are suspected to jeopardise clinical performance and,
potentially, negatively affect the quality of patient care [27].
Specifically, workflow interruptions are conducive to detri-
mental safety and quality practices in healthcare delivery [7,
10, 20]. Workflow interruptions are a particularly prevalent
and detrimental stressor of medical professionals’ working
environment [4, 6, 18]. Workflow interruptions in clinical care
are linked to higher mental workload, aggravated work stress,
and suboptimal clinical performance [5, 11, 13, 23, 28]. Fur-
thermore, frequent workflow interruptions act as potential root
cause for suboptimal staff communication, unfocused diag-
nostic procedures, deficient handovers, and/or medication
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errors during drug administration [1, 7, 18, 27]. Also in
paediatric care, studies on workflow interruptions have shown
that clinicians frequently face fragmented workflow and that
the quality of patient care is closely related to the nature of
paediatricians’ immediate work organisation [8, 16].

To address the complex socio-technical nature of workflow
interruptions one adequate approach is to re-organise clini-
cians work organisation in the hospital environment [5, 16,
20]. However, the evidence base for interventions aiming to
improve paediatricians’workflow is limited. Specifically, lim-
ited knowledge on potential effects and outcomes arises in two
directions: in terms of improved and smooth workflow (indi-
cated by a low level of workflow interruptions), as well as in
regard to paediatricians’ performance, and most importantly,
in regard to patients’ perceptions of care quality.

Effective interventions to reduce physicians’
workflow interruptions should be specific to clinical
context as well as sensitive to potential beneficial and
harmful consequences [5, 12]. Sensitivity to the specific
needs of health care delivery is particularly important
since workflow interruptions can serve also in a positive
way (e.g. stopping someone from making an error or
alerts on patient’s critical condition) and are occasional-
ly essential means to transfer important information
among healthcare professionals [12, 20]. Additionally,
the translation and external validity of study findings
is enhanced if the investigation is conducted in real
hospital environments.

Although several measures to reduce interruptions in
healthcare settings were undertaken, questions concerning
their effectiveness remain [5, 20, 25]. Most common ap-
proaches are isolation-type concepts similar to the sterile
cockpit environment in aviation (i.e., ‘no interruption zones’
for preparing medication or use of ‘do-not-disturb vests’).
Recently, a study in hospital physicians used a participatory
approach to re-design physicians’ internal organisation and
nurse-physician coordination [22]. Overall, in regard to the
short- and long term values and effectiveness of those mea-
sures, a void of controlled studies remains [25]. Thus, robust
controlled designs with reliable pre- and post-evaluations
enhance the validity of the intervention effects; particularly
to investigate the character and impact of clinicians’workflow
interruptions [14, 19].

In Germany, the assignment of documentation assistants to
ward physicians is a widely requested proposition to stream-
line workflow and enhance patient care. Assistants are
assigned to ward physicians and perform documentation and
administrative functions. Documentation assistants are ex-
pected to relieve paediatricians from documentation and ad-
ministrative workload, support non-clinical duties, as well as
to enhance the internal organisation of the inpatient ward by
coordinating and responding to certain patient-related requests
from internal and external professions [16]. Concurrently, the

assignment of a documentation assistant is expected to reduce
paediatricians’ workflow interruptions by streamlining paedi-
atricians’workflow and patient care activities. As an example,
by coordinating patient-related requests from nursing staff,
documentation assistants’ activities target one of the main
causes of hospital doctors’ workflow interruptions [24].

Our primary objective was to determine the effect of
a documentation assistant intervention for reducing hos-
pital paediatricians’ workflow interruptions and its im-
pact on paediatricians’ performance, indicated by self-
reported productivity, quality, and efficiency of work.
Our secondary objective was to determine whether the
intervention improved the patients’ perceived quality of
care. We hypothesised that the intervention on limiting
workflow interruptions would enhance physicians’ per-
formance and lead to an improved quality of care per-
ceived by the patients and patients’ relatives.

Subjects and method

Study design and setting

The study was a prospective unit-based intervention-control
design with a baseline and follow-up assessment. It was
conducted at Dr. von Hauner University Children’s Hospital,
which is affiliated with the Munich University Hospital, Ger-
many. The children’s hospital is a well-renowned university
paediatric clinic with 150 patient beds and 10 medical spe-
cialty units.

The study was conducted within two paediatric inpatient
wards that are similar in terms of specialty (internal medicine),
case load and mix, diagnoses, staffing, size, and internal
organisation. The intervention took place in the 16-bed inter-
vention ward, which is regularly staffed with three paediatri-
cians during the day, four nurses, and one to two healthcare
assistants. All ward physicians are supervised by rotating
senior physicians, who are usually present at the unit for ward
rounds (in the morning) and occasionally for chart reviews (in
the afternoon). The control ward encompasses 10 to a maxi-
mum of 12 beds and is staffed with two paediatricians during
the day, two nurses, and one to two assistants. The routine
work organisation was similar to the intervention ward. In
both inpatient wards, children are treated for all areas of
internal paediatric diseases with main focus on gastrointesti-
nal, renal, infectious, and metabolic diseases. Usually two
thirds of the patients are accompanied by parents or guardians
during the hospital stay.

The study was approved by the Ethics Committee of the
Medical Faculty of Munich University (no. 124-07). All eli-
gible paediatricians and patients were provided written in-
formed consent before inclusion into the study.
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Intervention

The intervention was based on an assignment of a documen-
tation assistant to the ward paediatricians of the intervention
unit. Their primary function is to perform documentation and
administrative tasks in patient care on ward. Their primary
role is to support ward physicians in documentation, i.e.
completion of patient charts, filing of medical reports,
checking for missing patient documents, preparation of re-
quirements, handling of mailings, and packaging of packages
and lab specimens. Additionally, documentation assistants
perform coordination functions, especially with the nursing
staff, e.g. handing out patient documents or monitoring dis-
charge documents. Within the ward team the assistant collab-
orates thus with ward physicians and nursing staff. In addition,
interaction with hospital staff from other departments occurs,
i.e. radiography, MRI. In some instances, mainly to facilitate
timely performance of procedures on inpatient ward patients,
collaboration with other subspecialties was carried out. In our
specific case, the documentation assistant was installed to
address problems in the hospital, such as complaints due
physicians’ work overload, especially due to overtaxing ad-
ministrative burden for paediatricians, overload through doc-
umentation, and large amount of non-clinical duties. This
resulted frequently in delayed procedures and insufficient
patient care. The documentation assistant was hired through
newspaper advertisement. Key job requirement was education
as medical record assistant. No specific training was conduct-
ed on site prior to start of the intervention.

The intervention took place right after completion of the
baseline assessment. Time lag between baseline and follow-up
assessment was on average four months. Neither group re-
ceived feedback on study results before the end of the follow-
up assessment. The paediatricians were aware of the study’s
aims but were blinded from the specific hypotheses and out-
come criteria. The patients and their relatives were blinded to
the group assignment.

Recruitment process and study sample

All N =8 paediatricians of the intervention and control ward
were informed about the study. Inclusion criteria were work-
ing full-time on the respective wards. Exclusion criteria were
working on ward less than four months, working without
patient contact, or working half time. No paediatricians met
exclusion criteria. The majority of paediatricians and nurses
remained on their respective wards during the study period,
however, three junior physicians changed because of their
rotation schedules and specialty training.

Eligible patients and parents had to be inpatients in one of
the two wards within the respective study period. Overall, 161
eligible patients, parents, or guardians were provided with oral
and written information about the objectives of the study.

Exclusion criteria included ambulatory care as well as dura-
tion of stay less than 2 days. No patients met exclusion criteria.
With regard to patient characteristics, the general medical
ward census for the baseline period was similar to that for
the follow-up assessment.

Measures and data collection

Paediatricians’ workflow interruptions

Paediatricians’ workflow interruptions are defined as an in-
trusion of an unplanned event, that requires clinician’s atten-
tion, causing a discontinuation of tasks, a noticeable break, or
task switch behaviour, e.g. a beeper call interrupts clinician
while talking to a patient, urges him to call back, and to
postpone the patient communication for two minutes [15,
24]. Expert observation using standardised methods has
shown to be valid and reliable for healthcare services with
particular application to the investigation of workflow inter-
ruptions [16, 20, 24, 26, 29]. Full-day shift observations serve
as a meaningful way to investigate extended periods of pae-
diatricians’ workflow and, therefore, enhance the validity of
the observational results [16, 24].

In this study, we applied a well-established tool to observe
hospital physicians’ workflow interruptions based on expert
observation [24]. It enables reliable assessment of interruption
events that occur in hospital clinicians’ work [22–24]. As in
detail described elsewhere, the participant observer codes
various sources of workflow interruptions that cause observ-
able task switch behaviour or noticeable breaks from the
primary task [22–24]. An experienced and well-trained expert
with a medical background conducted the full-day observa-
tions and was familiarised with the study site prior to the study
start. The observer shadowed the paediatricians throughout
the entire day shift and consistently coded workflow interrup-
tions [24]. To minimise observational effects, the observers
kept an appropriate distance and were instructed not to inter-
rupt doctors or co-working staff (e.g. not to start a conversa-
tion). All observation dates were selected randomly.

To ensure tool’s reliability for observation of workflow
interruptions several measures were undertaken before com-
mencement of the main study. First, pilot observations were
conducted on study site prior to the baseline assessment, i.e. to
become familiar with the hospital environment and to discuss
potential problems in detecting interruption events. Secondly,
we tested tool’s reliability in terms of inter-observer agreement
in four observations: four hospital doctors were simultaneous-
ly observed by an experienced observer (author Matthias
Weigl) and newly trained observer (author Nina Barth (NB))
simultaneously (range, 37.18–64.5 min; sum, 204.01 min).
Sixty-six workflow interruptions were observed and the
resulting Kappa coefficient was 0.63. This indicates substan-
tial inter-rater agreement and supports the tool’s previous
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reliability tests [23, 24]. All observations during the main
study were conducted by NB.

Paediatricians reported productivity, quality, and efficiency

Paediatricians reported on three essential facets of their clin-
ical performance during the observations based on three items
of an established scale to measure performance [9]. During the
observations the paediatricians reported twice on their perfor-
mance: during halftime and at the end of the observed shift.
The three items refer to perceived productivity (‘How produc-
tive were you at your work?’; Scale range: 0=very unproduc-
tive, 10=very productive), quality (‘How do you rate the
quality of your work?’; 0=very low quality, 10=very high
quality), and perceived efficiency of work (‘How efficient
were you at your work’; 0=very inefficient, 10=very effi-
cient). All three items used a visual response scale. Addition-
ally, an aggregated score for the three items, indicating the
overall self-perceived performance, was computed. The
scale’s reliability in terms of internal consistency was good:
Cronbach’s Alpha=0.77.

Patients perceived quality of care

Patient Care Quality—patients reported perceived quality of
care using an established, standardised questionnaire (Munich
Patient Inventory [3]). Two major facets of paediatric care
quality were covered: (1) Goodness of paediatricians’ patient-
oriented work-organisation as an indicator of the patient cen-
teredness of paediatricians’ work schedules and routines
(three items: ‘I know the physician who is responsible for
me’, ‘During ward rounds, physicians only turn to the next
patient after completing my visit’, ‘The physicians devote
enough time to me’). (2) Quality of paediatricians’ informa-
tion to inpatients (three items: ‘Physicians inform me in a
comprehensible way about the progress of my therapy and
treatment’, ‘Physicians discuss with me in detail my further
therapy and treatment’, and ‘Physicians explain me how I
ought to cope with my disease back home’). All items and
scales had a visual response scale ranging from 1=‘not at all’
to 5=‘yes, very much’. The scales showed consistently suffi-
cient psychometric quality: (1) CA, Cronbach’s Alpha=.62;
(2) CA=.72. (3) As third quality indicator the patients reported
an overall rating of their hospital treatment in terms of a
German school grade. The question was ‘How do you rate
your hospital stay until now in total of a school grade?’ The
range was from 6 (‘insufficiently’), 5 (‘deficient’), to 2
(‘good’), and 1 (‘very good’).

The questionnaire was handed out to patients towards the
end of their hospital stay by an independent study assistant. If
inpatients were incapable reading or filling out the survey their
parents or guardians were asked to participate. Completed

questionnaires were directly returned within a sealed envelope
to the study team. No further patient data were collected.

Statistical analyses

For all time points, observational as well as paediatricians’
and patients’ data were recorded on clipboards or question-
naires, transferred via double data entry into a database, and
checked for errors and implausible values. First, we computed
interruption rates per hour for the observational data and mean
scores for paediatricians and patients self-report data. Descrip-
tive statistics included means and 95 % confidence intervals
(CI) for each group and time point. Interruption rates were
treated as Poisson random variables. Secondly, as the main
objective of the study is the change in interruption rates for the
intervention group comparedwith the control group over time,
we computed a Poisson regression model with logarithmic
link functions (generalised linear model). This included binary
covariates for intervention/control ward and baseline/follow-
up as well as their two-way interaction. Main model outcome
of interest was the (exponent of the) estimated coefficient of
the interaction term, since this indicates the percentage change
attributable to the intervention. Thirdly, a linear regression
approach was applied to paediatricians and patients reports
(with similar covariates). Again, the main outcome criterion
was a significant interaction effect between time and group.
All analyses were performed using SPSS 20.0 and for all tests,
p <.05 was considered statistically significant.

Results

Overall 28 full-shift observations were conducted; at baseline
17 (intervention ward (IW), 11; control ward (CW), 6) and at
follow-up 11 (IW, 5; CW, 6). Allocation of observations to
groups across the time points showed no significant difference
(Chi2=1.01, df =1, p =.31). The overall duration of expert
observation was 287 h, 28 min, and 35 s. The average shift
duration was 9 h, 25 min, and 32 s (standard deviation (SD)=
00:36:59) and did not differ between time points or groups
under study.

1. Rate of observed workflow interruptions
To account for the time length of the observations we

computed the average rate of workflow interruptions per
observed work hour. Overall, the observed paediatricians
were interrupted on average 4.17 times per working hour
(SD=3.35). Figure 1 reports the average number of inter-
ruption events for the intervention and control group and
across time points:

At baselinewe recorded in the interventionwardM=5.23
hourly interruptions (Standard error, SE=0.21, N=123 h of
observation, 95 % CI=4.84–5.65). In the control ward
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M=3.11 interruptions per working hour occurred (SE=0.22,
N=66, CI=2.72–3.57). During follow-up we observed M=
3.53 hourly workflow interruptions in the intervention unit
(SE=0.25, N=55, CI=3.06–4.06), whereas in the control
wardM=3.82 interruptions events were recorded (SE=0.24,
N=66, CI=3.37–4.32).

Poisson regression analyses for change revealed a signif-
icant main effect for time (baseline β=.394, SE=.136,
p=.004) but no main effect for intervention/control ward
allocation (intervention ward β=.079, SE=.162, p=.24).
Primary objective was to detect change in interruption rates
for the intervention group compared with the control group.
The two-way interaction of baseline/follow-up and
intervention/control ward revealed a significant effect (base-
line/intervention ward β= −.596, SE=.213, p=.005). This
corresponds to a percentage of change in interruptions rates
attributable to the intervention of 55.1 % (CI=36.3–83.6 %).

2. Paediatricians’ reported productivity, quality, and effi-
ciency at work over time

All paediatricians completed a self-rating on their per-
formance two times during the day shift, resulting in N =
56 performance evaluations.

For all three reports of paediatricians’ performance at
work we observed a significant interaction between time
and intervention/control ward allocation, i.e. an effect over
time that can be attributed to the intervention (cf. Table 1).
For self-perceived productivity we observed in the inter-
vention ward an increase of +45.27 % over time (CW,
−25.05 %). Similarly, substantial changes that were attrib-
utable to the intervention were also observed for reported
quality (IW, +54.1 %; CW, −28.69 %) and efficiency of
paediatricians work (IW, +69.6 %; CW, −9.31 %).

3. Patients’ perceived quality of care over time
Additionally, patients and patients’ relatives were re-

quested to report on their perceived quality of care. At
baseline assessment ten selected patients refused to

Fig. 1 Paediatricians’ workflow interruptions across intervention and
control ward for baseline and follow-up
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participate (IW, 3; CW, 7), during follow-up 19 patients
did not join the survey (IW, 10; CW, 9). Most cited
reasons were limited German language skills of the pa-
tients or their relatives, no presence of relatives during
assessment, or non-scheduled, sudden discharge of pa-
tients. We found no significant difference for the drop-out
over units and time: Chi2 (df =1)=1.36, p =.24. Overall,
132 inpatients, or inpatients’ relatives or guardians filled
out the survey. Across time points and wards we found no
significant difference in survey participation: Chi2

(df =1)=.049, p =.48. Patients’ perceived quality of
care was rated as follows:

We observed a significant interaction effect between
time and intervention/control ward allocation on patient
rated goodness of paediatricians’ work-organisation. In
the intervention ward a 10.43 % increase attributable to
the intervention was observed (CW, −8.97 %). Moreover,
we also observed a significant interaction effect between
time and intervention/control ward allocation, (cf. Table 2)
that there was a relative improvement of the quality of
patient information in the intervention group comparedwith
the control group over time (cf., Table 2; IW, +11.12 %;
CW, −3.39 %). For perceived quality of care only a slight
trend for the effectiveness of the intervention was observed
(p=0.08; cf., Table 2; IW, +16.59 %; CW, −7.29 %).

Discussion

In this controlled study, the intervention was associated
with reduced workflow interruptions, increased paedia-
tricians’ performance in terms of self-rated performance,
quality, and efficiency in their daily clinical work prac-
tices. Additionally, we found effects attributable to the
intervention in regards to increased patients’ perceptions
of quality of care. Patient-related effects associated with
the intervention revealed increased paediatricians’
patient-oriented work-organisation, the quality of paedi-
atricians’ patient information, and an overall quality
rating for the hospital stay.

Increasingly, detrimental work conditions in paediatricians’
clinical work are identified as root cause of unfavourable
patient outcomes. Our study demonstrates that interruptions
occur frequently in hospital paediatricians’ work: the overall
degree of observed workflow interruptions is in line with
previous studies in hospital clinicians [24, 26]. On the one
hand, this reflects the high need of intra- and inter-professional
communication in hospital work and the inherent risk
for disruptive clinical work practices [14, 20]. On the
other hand, this may also be attributed to ‘interruptive
communication mechanisms’ and behaviours between
healthcare professionals [6]. Ta
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We sought to investigate the effect of an intervention to
reduce workflow interruptions and its impact on certain qual-
ity indicators of paediatric care—from the perspective of care
providers, i.e. the affected paediatricians, as well as the care
recipients, i.e. patients and their relatives. The paediatricians’
workflow interruptions were observed via independent, expert
observation and showed a significant reduction through the
assignment of documentation assistants who performed doc-
umentation and administrative functions. The respective out-
comes changed according to the allocation of the intervention.
First, paediatricians in the intervention unit reported a signif-
icant improvement in their daily performance—in terms of
self-perceived productivity, quality, and efficiency. Secondly,
patients’ appraisals of care quality showed similar patterns of
improvements. This is particularly of interest, as patients were
blinded to the allocation of the intervention. The intervention
caused improved goodness of paediatricians’ patient-oriented
work-organisation and quality of paediatricians’ patient infor-
mation in the intervention units. A slight effect in favour of the
intervention was additionally observed for patients’ overall
quality rating.

This study cannot fully reveal the specific mechanisms of
the intervention that caused the observed change. However, as
it was the duty of the documentation assistant to enhance the
internal organisation of the intervention ward by coordinating
and responding to patient-related requests from internal and
external professions the reduction of interruptions by the
intervention is plausible. Moreover, as the documentation
assistant took over documentation and administrative func-
tions, we assume, that clinicians’ benefited from reduced
mental workload as well as less fragmented workflow and,
thus, more effectively managed clinical duties [8, 23]. Even-
tually, with that also the patients benefited, as paediatricians
provide better care in work environments without consistent
interruptions [20]. More specifically, as the paediatricians
were relieved from additional documentation and coordina-
tion duties in their daily practice they might be able to provide
improved and comprehensive information to the patients
about further therapy and treatment.

Interventions to reduce interruptions should be sensitive to
the complexity of healthcare, the special requirements of intra-
and inter-professional communication, as well as to the nature
and purpose of disruptive incidents in clinical care [20]. Thus,
our intervention contributes to the evidence base, as our
approach for the first time, as far as we know, specifically
addressed workflow interruptions and their impact on care-
related outcomes. Overall, this intervention demonstrates a
feasible solution to address and diminish inappropriate
workflow interruptions between healthcare professionals.
Thus, our study contributes to multifactor approaches that
are needed to mitigate adverse impact of frequent workflow
interruptions in healthcare work environments [19]. Consid-
ering the challenges of conducting and evaluating

organisational interventions in real hospital settings, the
results of our prospective-controlled design support the
external validity of our findings for work design prac-
tices in paediatric care.

We acknowledge that the intervention is associated with
substantial costs and resources. The specific costs associated
with implementing the new role were roughly 30.000€ (per
year), particularly due to the wage for the documentation
assistant. The future challenge will be to generate continuous
funding to compete for and retain personnel in this role.
Further potential downsides of the intervention may refer to
the enhanced needs for coordination between the assistant and
the ward personnel, increased needs for information transfer
(nurse- and physician-assistant interface), and retention
after labour intensive training and orientation. Consis-
tent to a somewhat similar approach in paediatric care,
local staff also reported frictions due to initial confusion
over professional roles [17].

Limitations of the study

Although our study addressed many previous limitations of
this area of research, a quasi-experimental study such as this
has certain inherent limitations: First, we only counted the
number of timely inappropriate interruptive events but did not
specify for the content or severity of observed interruptive
events. Specifically, we did not control for the nature of the
interruptive events, e.g. alert about a critical patient condition
[20]. Therefore, we cannot exclude that observed workflow
interruptions also occurred for appropriate reason, i.e. ensur-
ing a quick and effective functioning of care activities on the
wards. However, this is very unlikely due to the nature of the
intervention. The results apply to paediatricians providing
ward coverage and thus the prevalence of disruptive events
may differ in ED- or operating room environments [2, 21].
Secondly, we applied a four month time lag for the follow-up.
We cannot conclude about the temporal sustainability of the
identified effects above the observational period. Groups were
not identical over time, i.e. different physicians and patients at
baseline and after the intervention. Thirdly, we cannot exclude
the possibility of confounding observer bias, as it is possible
that the observed staff in the intervention and control unit
behaved according to the overall study objectives. Observa-
tional data was tested for inter-rater reliability prior to the
baseline assessment. Clinicians and nurses were informed
about the study objectives and were obviously aware about
the allocation of the intervention. Although we sought not to
communicate our hypothesis prior to study commencement,
we cannot exclude that staff may have inferred about our
hypothesis and thus shaped their responses accordingly. Tak-
ing potential bias due to paediatricians’ self-reports into ac-
count, we however also observed a positive intervention effect
in patients’ reports. This supports our findings because
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patients were completely blinded to the assignment of the
intervention and as such were not able to respond according
to the study objectives. However, we acknowledge that the
magnitude of change in patient ratings was comparatively
smaller than paediatricians’ reports what may indicate poten-
tial bias. Fourth, we acknowledge that the overall effective-
ness of the intervention was also attributable to differences
between the units at baseline as well as changes in the control
ward over time, i.e. inferior performance reports over time.

Finally, the reported study was a single-centre trial and may
only apply to the specific intervention that was studied.
University-based medical care, with teaching and research
obligations, may encompass different organisational and care
routines than in community hospital environments. Although
the study setting is an academic, paediatric-specific facility,
the distribution of observed workflow interruptions was sim-
ilar to that in previous studies in physicians providing ward
coverage [23, 24]. This supports the validity of our data
and suggests that our data may be generalisable to other
hospital settings.

In regard to transfer to other settings, we assume that the
intervention and its above reported advantages can be repli-
cated in other hospital settings. As many health care organi-
sations face cost constraints and manpower regulations, our
experience and the reported benefits may serve as an argument
to allocate resources to front line care in order to simulta-
neously improve physicians’ work life and patient care.

Implications of the study

This study’s results carry several implications: Clinically, the
findings demonstrate that the re-organisation of paediatri-
cians’ clinical practice to mitigate workflow interruptions
may be a promising strategy to enhance performance and
quality of paediatric care. The results support that reducing
unnecessary workflow interruptions may be conducive to
paediatricians’ work-life as well as to patients’ perceived
quality of care. Furthermore, this approach might contribute
to activities to foster clinical safety and high quality care
practices.

Our results also provide ground for future research. Spe-
cific investigations into the character and frequency of paedi-
atricians’ workflow interruptions and routines are necessary
[14]. In this study, we used a comparatively simple definition
to observe interruption events and did not take into account
entirely the complexity of the role of interruptions [5, 12, 20].
As mentioned above, interruptions in healthcare can also be
associated with potentially positive outcomes, i.e. improved
safety, accuracy, or patient’s conditions [5, 12]. Future inter-
ventions that target interruptions in clinical care should also
examine towhat extent harmful interruptions can be decreased
as well as simultaneouslymaintaining interruption events with
positive outcomes. Studies should also investigate potential

side-effects or unintended effects of interventions to reduce
workflow interruptions. Potentially, fewer interruptions may
streamline patient care as well as enhance effective and timely
communication between various professional groups, i.e. po-
tential solutions in paediatricians’ favour may pose disadvan-
tages for other professions involved in patient care. Incorpo-
rating qualitative measures to elicit the views of affected
professions, particularly the nurses, may widen the scope as
well as identify relevant process-related factors of the inter-
vention and its consequences.

In regard to policy implications, our study serves as an
example that providing additional resources (i.e. documenta-
tion assistant) to the front line of care is associated with
benefits from the perspective of patients and providers. As
many health care systems nowadays are cash-strapped and
driven by strategies to remove and limit front line resources,
our intervention serves as a feasible example that can also be
easily transferred to other health care institutions.

Conclusions

To our knowledge, no studies exist in the paediatric care
literature on workflow interruptions and its consequences for
care practices. We assume that this is the first intervention
study performed in paediatric care that determines the effect of
an intervention to re-organise and smooth paediatricians’
workflow. Moreover, we are unaware of any multi-method
study used to examine the effect of a change in paediatricians’
workflow in terms of paediatricians’ self-reported perfor-
mance as well as patients’ reports on care quality.

In combining observational and self-report data we have
shown that assigning a documentation assistant to hospital
paediatricians significantly reduced workflow interruptions
and improved paediatricians’ performance and patients’ per-
ceived quality of care. Thus, our findings strengthen the claim
that in order to reduce workflow interruptions, paediatricians’
work environments need to be well designed socio-technical
systems, balancing inter- and intra-professional interactions
and coordination in healthcare delivery.
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