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Abstract

Background: Delayed discharge for non-clinical reasons is related to a failure to plan
for discharge and a lack of availability of intermediate care resources as an alternative
to acute hospitalisation. The literature concerning the relationship with pneumonia is
scarce. At present, the coronavirus pandemic is a new cause of complicated pneumo-
nias that can further affect the functionality of the most fragile patients.

Objective: The aim of this study was to understand what characteristics are typical
of patients affected by pneumonia, compared with other cases of delayed discharge.
Methods: A cross-sectional study was conducted. All cases of delayed discharge
were studied at the hospitalisation units of a general university hospital in Northern
Spain from 2007 to 2015. In order to compare the differential characteristics of the
groups of patients with pneumonia with the total Student's T-test and Pearson's chi-
square test (y?) were used.

Results: 170 patients were identified with a diagnosis of pneumonia and delayed dis-
charge for non-clinical reasons during the study period. These cases accumulated a
total of 4790 days of total stay, of which 1294 days corresponded to the prolonged
stay. The mean age of the patients was 80.23 years. The mean DRG weight was 2.28
[SD 0.579], and 14.12% of patients with pneumonia and delayed discharge died. So,
patients with pneumonia were older (P = .001), less complex (P = .001) and suffered
greater deaths compared with the remaining patients (P = .001).

Conclusions: The sum of these factors has to do with comorbidities and complica-
tions associated with ageing and the characteristics of conditions such as aspiration

pneumonia.
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1 | BACKGROUND

The phenomenon of delayed discharge for non-clinical reasons,
popularly known in the literature as bed-blocking, is defined as “the
period of continued hospital stay after a patient is deemed medically fit
to leave hospital but is un-able to do so for non-medical reasons”} The
studies consulted reveal significant variations in prevalence depend-
ing on the context, ranging from 1.6% to 91.3%, with an average of
22.8%.2 The UK is the country that has accumulated the most re-
search on this problem since the 1970s, related to the phenomenon
of population ageing and the need to suitably attend to patients with
varying care requirements.® In the UK, delayed discharge is continu-
ously monitored and is considered an important indicator of qual-
ity, where the number of stays affected by delayed discharge in the
2018/2019 period was 8.5%, revealing an increasing trend compared
with the previous period.* However, in Spain, despite the impact of
population ageing and concerns regarding the average length of stay
as a hospital efficiency indicator,” there is no such monitoring and
there are few studies published on delayed discharge for non-clinical
reasons. These studies reveal variations according to the study pop-
ulation, from 0.93% of delayed discharges for non-clinical reasons to
the total patients discharged from a hospital of high complexity over
a period of nine years, or up to 3.5% of cases in the case of internal
medicine hospitalisation units.”

Certain patient characteristics have been related to a higher
probability of suffering a delayed discharge for non-clinical reasons.

810 humerous studies

8,9,11-19

Although the role of gender is inconclusive,
agree that delayed discharge is more common in older people

and is associated with pathologies of greater clinical complexity,®?

to those involving loss of functional capacity,S"”’u'lS'“*20

or pathol-
ogies with added social risk such as those with cognitive impair-
ment. 1215161820 £rom the point of view of the process of care, it
seems that a delayed discharge for non-clinical reasons is more likely
in the case of urgent admissions'® and in therapeutic procedures
involving surgery.®*? Moreover, several studies have reported the
negative effect of discontinuity on patient foIIow-up12 in hospitals
that treat more complex cases,'® when there is a need for functional
recovery and rehabilitation after acute hospitalisation'??° and if the
patient is transferred directly from the hospital to a nursing home
for dependent people.}'21 At the family level, influential factors
include the lack of a primary caregiver or the inability of the primary
caregiver to assume care after discharge,?°?? living alone or having a
weak social support network.1%?

It is well known that, in general terms, delayed discharge for
non-clinical reasons is related to a failure to plan for discharge and
a lack of availability of intermediate care resources as an alternative
to acute hospitalisation.”” The lengthening of the stay is related to
problems that imply a dependency for self-care as a consequence
of illness or injury that makes the patient require the support of a
third person, making it difficult for the patient to be discharged to
their usual environment. In the studies consulted on delayed dis-
charge for non-clinical reasons, the most common categories that

0

appear are those of the nervous system,?° musculoskeletal, primarily

What'’s already known about this topic?

e Delayed discharge for non-clinical reasons is related to
a failure to plan for discharge and a lack of availability of
intermediate care resources as an alternative to acute
hospitalisation.

e The literature concerning the relationship with pneumo-
nia is scarce.

e At present, the coronavirus pandemic is a new cause
of complicated pneumonias that can further affect the

functionality of the most fragile patients.

What does this article add?

e To understand what characteristics are typical of pa-
tients affected by pneumonia, compared with other
cases of delayed discharge.

e Patients with pneumonia were older, less complex, and
suffered greater deaths compared with the remaining

patients.

traumatic®®® and circulatory.'® There is a clear relationship with pa-
thologies that lead to an acute loss of functional capacity in elderly
patients, such as stroke or hip fracture.?'32022 However, the litera-
ture on this topic is scarce. Therefore, the study of delayed discharge
for non-clinical reasons in pneumonia, which has also been related to
a functional worsening in our context, especially in older patients, is
a novel line of study.?®

At present, the coronavirus pandemic is a new cause of compli-
cated pneumonias that can further affect the functionality of the
most fragile patients. In addition, the risk of exposure because of
hospitalisation is more evident, even more so if the stay is extended
because of factors that are external to the clinical process.?* In this
context, it is interesting to understand what characteristics are typ-
ical of patients affected by pneumonia, compared with other cases
of delayed discharge.

Therefore, the aims of this study were to describe the character-
istics of patients diagnosed with pneumonia and delayed discharge
for non-clinical reasons and to compare the group of patients with
pneumonia with the total patient population in terms of differences
in length of stay, patient characteristics and factors specific to the
care setting.

2 | MATERIALS AND METHODS

A descriptive, observational, cross-sectional study was conducted,
based on the period from 1 January 2007 to 31 December 2015. The
study setting was the “Marqués de Valdecilla” University Hospital
(HUMV), in the north of Spain. This is a publicly owned hospital with
teaching accreditation, which had 903 hospitalisation beds at the

end of the study period?® and which directly served a population of
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319 751 users, as well as being a national reference for certain highly
qualified care and technological services.?®

The study population was the total number of cases with delayed
discharge for non-clinical reasons during the 2007-2015 period. This
study included all patients identified as being ready for discharge
by the hospital's admissions department, yet whose discharge was
delayed by more than 24 hours. Patients discharged to other hospi-
tals or in the care of the hospital's own home hospitalisation service
were excluded.

The research protocol was approved by the Cantabria Clinical
Research Ethics Committee and the relevant institutional permits
were obtained from the hospital management. The data were ano-
nymised and treated confidentially according to the Regulation (EU)
2016/679 and the Organic Law 3/2018 of 5 December on Personal
Data Protection and guarantee of digital rights.?”28

The study data was collected from information provided by the
hospital's Admission Services and Analytical Accounting (AC). The
information was based on the Minimum Basic Data Set at Hospital
Discharge (MBDSHD) of the cases. Of the total number of cases of
delayed discharge for non-clinical reasons, the patients affected by
pneumonia were identified and compared with the total. The DRGs
included in the group with pneumonia were: DRG 79 (respiratory
infections and inflammations except simple pneumonia, >17 years
old with complications), DRG 80 (respiratory infections and inflam-
mations except simple pneumonia, >17 years old without complica-
tions), DRG 89 (simple pneumonia and pleurisy, >17 years old with
complications) DRG 90 (simple pneumonia and pleurisy, >17 years
old without complications), DRG 540 (respiratory infections and
inflammations except simple pneumonia with major complications)
and DRG 541 (simple pneumonia and other respiratory disorders ex-
cept bronchitis and asthma, with major complications). The coding of
the DRGs was version 25.0, in force at the end of the study period.?’

Among the variables compared, a distinction was made between
those related to periods of stay, patient variables and those related
to care process. Regarding the hospitalisation period, the duration in
days of what was considered an appropriate length of stay (between
date of admission and medical discharge), extended stay (between
date of medical discharge and effective discharge) and total stay
(sum of the above) was counted. The patient-related variables were
age, gender and relative weight of the DRG were evaluated to deter-
mine the complexity of the process. Regarding the care process, the
following were recorded: type of admission (urgent or programmed),
place of residence (urban for residents in the region of Santander
and rural for the remaining regions of Cantabria), year of medical
discharge and destination at discharge. The possible destinations
for discharge were classified as: long-term care centre, home, death
during a long stay, and a nursing home for dependent persons.

The difference between the total stay of the cases found and
what would have corresponded for the same DRG and year of dis-
charge was estimated according to data provided by the hospital.

All data were analysed using R 3.6.0 for Windows. In the de-
scriptive analysis, proportions with their corresponding 95% confi-

dence intervals (95% Cl) were estimated for the discrete variables.
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For continuous variables, means were estimated with their standard
deviation (SD). In order to compare the differential characteristics
of the groups of patients with pneumonia with the total number of
cases of delayed discharge for non-clinical reasons, in the case of
continuous quantitative variables, we compared these by means of
the Student's T-test and Pearson's chi-square test (y?) for categorical
variables. An adjustment was made for multiple comparisons apply-
ing Bonferroni's correction, considering a p value less than or equal
to 0.0015 to be significant.

3 | RESULTS

In total, 170 patients were identified with a diagnosis of pneumonia
and delayed discharge for non-clinical reasons (bed-blocking) during
the study period. The characteristics of these cases are shown in
Table 1.

The appropriate length of stay (between the date of admission
and medical discharge), extended stay (between the date of medical
discharge and effective discharge) and total stay (sum of the above)
was counted.

These cases accumulated a total of 4790 days of total stay (num-
ber of days between the date of admission and effective discharge),
of which 1294 days corresponded to the prolonged stay (hnumber of
days between the date of medical discharge and effective discharge).
The mean length of the total stay was 28.17 days [SD 21.08]. The
mean length of appropriate stay (number of days between the date
of admission and medical discharge) was 20.56 days [SD 13.88] and
the mean length of prolonged stay was 7.61 days [SD 13.04].

The mean length of stay that would have corresponded to the
same DRG and year of discharge for each case if there had been
no delay was 11.58 days [SD 2.27]. Comparing the total length of
stay in these cases with the length of stay that would have corre-
sponded, the mean difference was 16.58 [SD 20.80] additional days
of stay.

The proportion of women was 44.12% (95%Cl 36.52; 51.92). The
mean age of the patients was 80.23 years [SD 9905], ranging from
44 to 98 years. The mean DRG weight was 2.28 [SD 0.579], ranging
from 0.80 to 3.62. Up to 80.59% (95%Cl 73.83; 86.25) lived in an
urban area coinciding with the region where the hospital is located.
98.23% (95%Cl 94.93; 99.63) were admitted as emergencies. 72.94%
(95%Cl 65.60; 79.46) were discharged to a long-term care centre for
functional recovery. The year 2008 had the highest number of cases
(20.59%, 1C95% 14.78; 27.45) after which a decreasing trend was
observed.

Table 1 also displays the differential characteristics of those
classified with DRG codes related to pneumonia compared with the
other cases of delayed discharge. Patients with pneumonia were
older (P =.001), less complex (P = .001) and suffered greater deaths
compared with the remaining patients (P = .001). There were no dif-
ferences in terms of length of stay, gender, mode of admission, place
of residence or years (P > .0015 by Bonferroni correction for adjust-

ment with multiple comparisons).
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4 | DISCUSSION

In our study, the days of extended stay in cases of pneumonia be-
cause of delayed discharge for non-clinical reasons represented a
quarter of the total stay, however, this figure is doubled if we con-
sider the days that would have corresponded for the same DRG and
year of discharge. The relationship between aspiration pneumonia at
advanced age and increased length of hospital stay have been dem-
onstrated.?° Our results suggest the presence of a covert delayed
discharge, given that an extended stay could be implicit in the appro-
priate stay, because of the lack of a solely clinical criterion at the time
of discharge. In Spain, the mean stay is an important data to com-
pare the efficiency between hospitals, representing one of the main
important outcome variables in the Data Envelopment Analysis, a
method used to measure the technical efficiency in hospitals (out-
put), according to its data consumption (input).31 However, improper
recording of the discharge date distorts these stay data, causing bi-
ases that make comparisons inaccurate. In contrast to what happens
in Spain, in the United Kingdom, the NHS determines clear criteria of
when the patient is considered ready to return home from an acute
or chronic hospitalisation resource dependent on this organism.
These criteria or conditions are a decision made by the clinician that
the patient is ready to return home (in acute hospitalisation), or a de-
cision made by the multidisciplinary care team (in the case of chronic
hospitalisation) and that such discharge is considered safe for the
patient. These criteria for clinical suitability for discharge depend on
whether the patient has care needs that require him or her to remain
in the same care setting, however, they do not depend on whether
the patients have any pending tests or whether they have still not
recovered their previous level of function.®? For an accurate meas-
urement of length of stay in cases of delayed discharge, a record of
the discharge date with details of the clinical criteria is important.®®

In 72.94% of our cases, the discharge destination was a long-term
care centre, a resource for functional recovery or convalescence
stays. According to other authors, the mean total stay in cases of
delayed discharge is conditioned by the subsequent destination.*® In
this context, it is likely that clinicians may wait for an available place
in the convalescent or recovery facility before declaring the patient
fit for discharge, thus lengthening the supposedly adequate stay and
skewing the duration of the prolonged stay. The lack of objective cri-
teria for medical discharge has been shown to condition the hospital
stay, as it is dependent on factors beyond the control of the hospital
itself, such as the availability of long-term stay or recovery beds.?

In our study, pneumonia affected older patients, with less com-
plex processes and who suffered from a higher proportion of deaths.
In terms of age, we found evidence that relates older age with a
higher risk of pneumonia and admission for pneumonia.®* Also other
age-related conditions are cited in the literature, such as malnutri-

)34

tion, uremia or chronic obstructive pulmonary disease (COPD)”" and

greater physical decline in terms of loss of strength with older pa-
tients, among those admitted for pneumonia.?®
The complexity of the process was measured by the weight of

the DRG, which reflects the complexity in terms of consumption of

50f7
CLINICAL PRACTICE WI LEYJ—

hospital resources for care provision, based on the average annual
cost of hospitalisation in acute care units (weight = 1).%% In the sam-
ple of patients with pneumonia, the mean weight of the DRG was
2.28 [SD 0.579], ranging from 0.80 to 3.62. According to HUMV AC
data, the mean annual complexity during the study period ranged
from 1863 to 1949. Therefore, the complexity of the cases attended
by the hospital was high, as it corresponds to a university hospital,
and according to similar studies, this complexity, reflected in the
DRG weight is related to longer periods of stay.!® In addition, the
mean weight in our cases of delayed discharge for non-clinical rea-
sons is much higher than that found by other studies measuring DRG
weight (1.97 in the study by Holmas et al, 2013)'° and also compared
with the mean of the HUMV. This weight may correspond to addi-
tional procedures and secondary diagnoses quantified in the DRG
that increase the complexity and prolong the stay.” Nonetheless,
these patients with pneumonia are less complex compared with the
total number of patients with delayed discharge, probably because
they are not surgical patients. It is worth noting, however, that at the
lower end of the range, we found cases of patients with pneumonia
with a DRG weight of less than 1. These may be apparently sim-
ple cases, although with delayed discharge, which were most likely
admitted because of the lack of a caregiver or burden on the pri-
mary caregiver, using the hospital bed resource as a transition while
waiting for a definitive care support resource. Similar results regard-
ing low complexity in terms of cost and extended stays have been
found in recent studies on cases of hospitalisation among homeless
people.3

Lastly, it is important to note that in our study, 14.12% of pa-
tients with pneumonia and delayed discharge died (95% Cl 9.26;
20.27). This proportion is significantly higher than the total number
of cases of delayed discharge for non-clinical reasons. Also, related
to greater ageing and complexity, certain conditions are associated
with higher mortality such as dementia, liver disease or cancer,”’
increased comorbidity, malnutrition, indicators of the severity of
pneumonia®® and delayed recovery of clinical stability.>’ The triad of
advanced age, variable complexity and mortality is observed in cases
of aspiration pneumonia where an association with longer hospital
stay and comorbidity has also been demonstrated.*°

No differences were observed in the proportions of the number
of cases throughout the years of the period, although in both groups
2008 was the year with the highest number of cases and the last
years of the period were those with the lowest number of cases.
This result is consistent with the progression found by the authors
for the total sample,® and with studies demonstrating the effect of
the implementation of the system of care for dependent persons in
Spain on hospital stays.?*

Regarding the limitations of this study, the variables studied are
based on the data collected through the MBDSHD. This study col-
lected variables at hospital discharge in a systematic, homogeneous
and objective way. Demographic and clinical data (DRG) were col-
lected, as well as data on the type of care or social context that could
be related to delayed discharge for non-clinical reasons. These re-
cords, provided by the MBDSHD, ensured that data collection took
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place in a systematic way, as well as enabling the management of
a large amount of data from an extended period. However, in the
process of patient care, other variables that have been shown to
be related to the problem, such as lack of social or family support,
living alone, or an increased level of dependency for self-care, are
collected in their clinical history. These qualitative information were
not objectively reflected in the MBDSHD, and therefore certain data
may have been lost, which requires a review of the clinical history by
the professionals in order to be collected.

In terms of the knowledge of usual clinical practice, another
possible source of bias was found. The professionals responsible for
the hospital stay can process the discharge once the patient already
has a social support resource but not when the patient is clinically
stable once the acute problem underlying the need for hospitalisa-
tion has been resolved. This can distort the periods of stay, prolong-
ing the so-called adequate stay at the expense of extended stay. To
assess the possible impact of this bias found in the usual practice
in hospitalisation units, we also considered the difference between
the total stay of the cases found what would have corresponded
for the same DRG and year of discharge according to data from the
hospital itself. In addition, pneumonias that were not registered in
the DRG as a primary diagnosis, but only as a secondary complica-
tion of the primary diagnosis, such as nosocomial pneumonias, may
be lost. Finally, this study may also have lost the deaths during the
appropriate stay of cases where discharge may have been delayed
if they had not died or who die later, for example, in a long-term

stay centre.

5 | CONCLUSIONS

The length of stay of patients with pneumonia experiencing delayed
discharge for non-clinical reasons is longer than what would corre-
spond to the same DRG and year of discharge. However, the record
of this stay is most likely inaccurate because the clinical discharge
is not recorded once the patient is clinically fit, but rather when a
subsequent resource is available.

Compared with the other patients with delayed discharge for
non-clinical reasons, those affected by pneumonia are older, less
complex, and more likely to die. The sum of these factors has to do
with comorbidities and complications associated with ageing and the

characteristics of conditions such as aspiration pneumonia.
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