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Abstract

Incident reports, as well as surveys, indicate that there is a risk of healthcare injuries when
psychiatric patients are discharged from the hospital, with continued treatment as an outpatient.
In this study, we are ultimately interested in the resilience of psychiatric care in this risky
discharge, i.e. how the system adapts to cope with the risks. We understand that there are
margins of maneuver in everyday psychiatric work, with several strategies potentially leading
to acceptable performance and we seek to map the performance variability of such strategies.
The aim of this study is to visualize retrospective discharge and compare findings of variability
within the Stockholm Center of Dependency Disorder different wards. To understand what is
"normal" from an organizational point of view, the study will analyze patterns from clinic visits
where patients had been discharged with a follow-up visit between 2009 and 2018. This is a
retrospective longitudinal correlation study with a strategic selection. Data consist of 71 125
anonymous quantified patients, who have been hospitalized and who, at the time with
discharge, have been booked to a revisit as an outpatient. Results are compared between 81
different wards in Stockholm County. Results show that a significant amount (42%) of the
patients do not visit the outward as planned by health care, but instead seek help from the
emergency ward. Further, a variance in cancellation of the follow-up visit appear as an outcome
for the data. Retrospective analysis of quantified data seems to be a valuable tool for widening
the understanding of performance variability and could help healthcare management understand
where resources should be prioritized. The results also show how patients themselves have, and
use, adaptive capacities in order to navigate the system, and that this has consequences at higher
system levels.
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1. INTRODUCTION

In safety research, resilience is often defined as a capacity to adapt to risky and complex
environments [1]. To understand resilience is to understand performance variability and
pressure [2], [3]. This means that there are degrees of freedom in the strategies used to
achieve acceptable outcomes of work. In this paper, a method to capture such strategies, or
patterns, in psychiatric health care is presented. The method aims at visualizing a system’s (a
psychiatric clinic) way of absorbing and adapting to pressure; i.e. its resilience. In Swedish
health care, incident reporting is a common starting point for patient safety strategies, but it
only captures a small fraction of occurred events [4]. However, an organization with low
reporting rates are more likely to suffer from fatal accidents, and vice versa [5]. A large
number of incident reports are often interpreted as something positive but the amount of data
can also foster an illusion of a healthy patient safety culture as the organization has numbers
to lean against [6]. Incident reporting is not likely a productive way to understand
organizational performance and visualize where capacity stressors occur. Often the response
to an adverse event in health care is to try to standardize processes, eliminate contributory
factors and improve barriers, [7]; i.e. limit performance variability. The pressure for increased
efficiency in modern healthcare has resulted in more control systems and less flexibility in
daily work [8]. The idea that this would lead to a safe system seems to be based on the
impression that our systems are already safe but needs to be protected against irrational,
unreliable and erratic people who deviate from the procedures and routines of (safe) work [9].
In this study we focused on system resilience connected to a specific risk of healthcare
injuries when patients are discharged from the hospital, with continued treatment as an
outpatient. This risk is highlighted by the Stockholm Center of Dependency Disorder incident
reports as well as in surveysl conducted by Stockholm Health Care Services, where the staff
is asked about what they consider to be the most significant patient safety risk in psychiatry.
In resilient health care research, a micro-level approach and qualitative research design are
frequently used. However, to study resilience as a complex adaptive system [10] suggest data
collection on meso and macro level to increase the understanding of organizational context
dependency, and strengthen the understanding of resilient health care. Furthermore, from a
complexity perspective; considering dimensions of time and space becomes highly important
for the configuration of work [11], and studying resilience at a meso-level trough new
methodological tools can benefit the understanding of organizational strain through time and
space [12]. Consequently, the aim of this study is to visualize retrospective discharge and
compare findings of variability within the Stockholm Center of Dependency Disorder’s
different wards. To understand what is "normal" from an organizational point of view, the
study has analyzed patterns from clinic visits in different locations throughout the Stockholm
County and where patients had been discharged and received a follow-up visit between 2009
and 2018.

2. STUDY METHODOLOGY

The analysis was made possible by using a model of time-lapse of patient visits. The
stakeholders can thereby in a matter of seconds get an estimate of how performance
variability (within a well-functioning clinic) looks across 93 units. Some units share the same
address and some has changed name during the years. Today Stockholm Center of
Dependency Disorder has 81 units within the clinic. The model facilitates the monitoring of
ordinary meso-level patient follow-up through a new system feedback tool. The ability to
anticipate organizational challenges could thereby be strengthened.
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2.1. Context

Stockholm Center for Dependency Disorders is part of the specialized psychiatry in
Stockholm County. The clinic is organized within Stockholm County Councils and provides
outpatient and inpatient health care, as well as emergency care for patients with addiction
problems. The studied clinic is the largest psychiatric clinic in Stockholm, with no financial
deficit in the last five years. The main patient groups are people with a dependence on
alcohol, illegal drugs or pharmaceuticals. The clinic is located in 81 different locations across
the county. The lead author is employed within the studied clinic which has favored the
ability to extract statistics. The capability of extracting patterns from patient visits was made
possible through the authors’ preunderstanding of the organization, and the employees’
perception of how patient suffer from avoidable harm.

2.2. Description of research design

The study was conducted as a retrospective longitudinal correlation study with a strategic
selection. The research design originated from the idea that quantitative data was lacking
when studying resilient health care [10]. New sources were needed to support decision makers
and to understand performance variability at a meso-level. The data consist of anonymous
quantified patients who have been hospitalized within the Stockholm Center for Dependency
Disorders and who, at the time of discharge, have received a follow-up visit as an outpatient.
The analysis involves visualizing the day-to-day discharge process and its variability. The
focus for the developed method has been to support the quality improvement of system
performance measurement.

2.3. Data extraction

To understand performance variability, the study used quantitative data to visualize patterns
over time. Data was obtained by designing a data extraction code that meets the requirements
of the study. The code was developed in the autumn of 2018 by analyzing IRS-reports and the
result from SLSO’s surveys of patient safety culture. The code was written by IT technician at
SLSO Psychiatric division. The code was then used in the existing patient file system and a
master copy of quantities could be transferred to Excel. The selection contained 19 857
patient distributed on 71 126 patient visits. Every patient has been discharged from inpatient
care and received a return visit (follow-up) as an outpatient. Only those who were resident in
Stockholm were included and only bookings within the Stockholm center of Dependency
disorders were included. Discharges that were followed by re-hospitalization or readmissions
without a follow-up in between were excluded. Similarly, the discharges that did not have had
a subsequent follow-up in outpatient care were excluded.
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Figure 1: Shows the selection process with inclusion and exclusion criteria.

Microsoft SQL Server Management Studio (SSMS) was used for extraction of the data. The
program organizes a large amount of data in a hierarchical system. By using this system, data
extraction through a specific code can generate data linkage that helps visualizes patterns over
time.

2.4. Data analysis method

The aim of the analysis was to illustrate system variability and to synthesize tendencies. In
phase one every patient was given a unique number starting with 1, 2, 3..., etc. up to a total of
19 857. By listing the patient numbers we could sort out how many times a specific patient
(number) had received a follow-up visit as an out-patient. Each number was listed in
individual lines with data under each category (see Figure 2). The name of the ward was used
as a control instrument for the data. If abnormalities arose we could locate from which ward
the discharge took place and further investigate the deviance. No deviances occurred from the
data sample, and later on, the result did not take into account witch ward was responsible for
the discharge.

Data assessment table

Categories used to analyse the sampled data
Patient Registered Enrolled as Discharged Ward of  Booked as  Visit type Booked Number of days

1D resident inpatient discharge out- outward  between discharge
number patient unit and booked return
visit
N=19857 County Date Date Name of Date 21 Address Number
ward different
visit types

Figure 2: Shows the categories for the data assessment table which consisted of 71 126 lines
in Excel

In the second phase, the address of the booked outward unit was listed on a map and
visualized through a space-time continuum by each patient visit types (see Figure 3). The
study did not evaluate the quality of care, nor assess the outcome of a received treatment. The
purpose of the visualization was to get a deeper understanding of inconstancies within the
follow-up care. Further, the visualization helps to understand where the organizational
stressors occur.

In phase three simulations were conducted and visualized through 3D-maps in Excel. By
using this instrument we could speed-up patient visit, intercept, zoom-in and out on different
wards and analyze patterns on different levels in the organization. Tendencies were disclosed
on each individual out-ward unit and the author could get a sense of organizational
performance variability.
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3. INITIAL FINDINGS

The simulation and 3D map visualizes the patients’ paths through psychiatric healthcare.
Figure 3 below illustrate outward units within the Stockholm Center for Dependency Disorder
distributed across Stockholm County. In a simulation, the bars grow over time and you can
zoom-in and pinpoint each individual ward unit and find out statistics on different patient
visits. The different colors represent different types of visit. The model illustrates how normal
health care outward transfer occurs. The median of the number of days for the patient, from
inpatient care to a visit as an outpatient was six days. At first glance, the wards seem to have a
similar distribution of visit-types across the county, however, the simulation shows a
discrepancy in most of the visit types. Canceled visits fluctuate in different outward units
whereas the availability for specific health care most likely affects the patient motivation to
show up. This is most likely because some units, for example, are specialized in drug-assisted
treatment with methadone, which favors follow-up treatment for heroin dependency. A
particularly interesting pattern which became visible in the analysis was when a certain
patient visited the emergency ward instead of the pre-booked outward visit; i.e. when the
patient had a reserved time for the outward visit but within the timeframe between inpatient
care and the outpatient visit (median six days) patients revisit the emergency ward instead of
the outpatient visit. This pattern was seen in 42 percent of the pre-booked outward visits.
Further, by analyzing the statistics, a patient with multiple visits could be identified. 85
patients have visited the emergency ward 50 times or more under the ten year time period, 15
patients more than 100 times and two has done this more than 200 times.

2018-12-31 00:00

Type of visit

[ pay care

[l Day care in group

[ Dpid not show up/cancellation TAGTL AN
M Distance contact

] Group team visit

W Group visit

[T Health care without patient contact
W Home visit

B Individual first visit

W individual return visit

D Longer treatment

B Network with patient

[ Network without patient

W Neuropsychiatric inquiry
[ Not health care (admin)
M Not health care (financial) ||
Il Prescription over phone

W Team visit

W Team visit elsewhere

W visit by relative

W visit elsewhere

; [
vagnharad l

Nyraspame

Figure 3: Show patient visits accumulated under a 10 year period. Visits to the clinics
emergency ward have been excluded in this image.
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4. DISCUSSION

The findings of this study are preliminary and raise several questions which will be addressed
in our future research. Most strikingly, the visualization shows that a large portion (42%) of
all patients that received a follow-up visit, does not complete this transition, but instead they
revisit the emergency ward, and do not receive the planned care treatment (at least not at the
planned time and place). The patients who visit the emergency ward instead of their planned
outpatient visit, do this on average within 20 days (calculated from median value). This tells
us that there is both temporal (in terms of when a patient is booked for an outward visit as
well as when the patient actually seeks care) and functional (in terms of what kind of care the
patient seeks; the emergency ward or the outward) performance variability in the process of
revisiting the health care system. The system allows for such performance variability by
offering a margin of maneuver [13] and the patients use their adaptive capacities [14]. The
variability in the patient visits shows the ordinary patient flow and illustrates the interplay
between the micro (patient) and meso (clinic) level of the system. Further, the analysis
indicates a patient demand that can be anticipated through the model and
stakeholders/managers could use compensatory strategies [15] to provide appropriate
resources to meet this performance variability.

[16] argues that the capacity to treat patients might be shattered if patients visit the emergency
ward at a rate that is higher than the rate by which they can be treated and discharged.
According to The National Board of Health and Welfares management system for systematic
quality work [17], incident reports should be accumulated to enable the healthcare provider to
see patterns or trends that indicate weaknesses in healthcare quality. As we discussed in the
introduction the incident reporting system does not allow for trustworthy patterns that reflect
everyday performance. The model in this paper is based on statistics from patient visits and
have not been rendered in its presentation.

The ability to anticipate challenges and be proactive could be characterized as an expression
of resilience [18], however, the typical means to do so might foster a different system
performance. The care provider has a legal obligation to develop methods for follow-up and
analyzing quality and safety within the management system [17]. Chapter 3 in The Swedish
Patient Safety Act [19] states that the healthcare provider must plan, manage and control the
activities in such a way to maintain the requirement for good healthcare, and that the
healthcare provider takes the necessary measures to prevent patients from healthcare injuries.
This typically promotes a bureaucratization of patient safety with increased levels of
regulation, control systems and routines [6]; i.e. a reduction in performance variability.

The results show a gap between psychiatric care as done and as imagined, and highlight
questions of whether the idea of pre-booked follow-up visits in the outward is the right way to
organize care for the patient with dependency disorder. The emergency ward needs a margin
of maneuver [13] and adaptive capacities within the unit to avoid performance breakdown [8].
By anticipating the follow-up within the emergency ward, could we give better treatment? Or,
if we anticipate a follow-up within the emergency ward, in conjunction with discharge, how
does that impact the health care planning? Within normal performance (patient) variability,
the organization could foresee the outcome of remission, and possibly plan ahead for when
patients will return to the emergency ward; which in prolongation enhance patients’ ability to
regain health during hospitalization, and further encourage a discussion of shared decision-
making [20].
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The model visualizes separate ward units and their proportion of patient visits. There is
indeed a risk that it might be used normatively, i.e. to identify "bad" units within the clinic.
However, the data does not suggest why some ward units have more canceled visits than
others, or why some units have fewer visits in total. The result does not contain contextual
factors, such as patient status or the units precondition to handle patient visits. Instead, the
study provides a methodology to generate meso-level patterns from micro-level interactions.

The findings of patients with multi-visits during the ten-year time period opens up for new
challenges for the management within the clinic. How can these patients be reached by more
profound care? Relapse of addiction outlines a normal course of the dependency disorder.
Patients recurrently seeking healthcare are not an abnormal process. However, a patient with
several visits to the emergency ward, could possibly have a larger risk for health
complications. Future research will compare the mortality rate to the number of visits and
self-rated health perception at admission and discharge from Stockholm center for
dependency disorder, perceived by patients with alcohol dependency disorder.

5. CONCLUDING REMARKS

Retrospective analysis of quantified data seems to be a valuable tool for widening the
understanding of performance variability by generating a meso-level aggregation of a vast
amount of micro-level interactions. In this study 71 126 patient visits by 19 857 patients were
aggregated in a simulation showing the patterns by which patients interact with the
psychiatric care following discharge. Our initial findings suggest that the system creates a
space of temporal as well as functional variability and that the patients themselves use their
adaptive capacities to navigate this space. Future research is needed in order to draw
normative conclusions in terms of the ‘good’ (such as the patients getting to seek follow-up
care swiftly) and ‘bad’ (such as the emergency ward going solid) consequences of this
performance variability.
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