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Abstract

Background: For older adults, a good transition from hospital to the primary or long-term care setting can
decrease readmissions. This paper presents the 6-month post-discharge healthcare utilization of older adults and
describes the numbers of readmissions and deaths for the most frequently occurring aftercare arrangements as a
starting point in optimizing the post-discharge healthcare organization.

Methods: This cross-sectional study included older adults insured with the largest Dutch insurance company. We
described the utilization of healthcare within 180 days after discharge from their first hospital admission of 2015
and the most frequently occurring combinations of aftercare in the form of geriatric rehabilitation, community
nursing, long-term care, and short stay during the first 90 days after discharge. We calculated the proportion of
older adults that was readmitted or had died in the 90–180 days after discharge for the six most frequent
combinations. We performed all analyses in the total group of older adults and in a sub-group of older
adults who had been hospitalized due to a hip fracture.

Results: A total of 31.7% of all older adults and 11.4% of the older adults with a hip fracture did not receive
aftercare. Almost half of all older adults received care of a community nurse, whereas less than 5% received
long-term home care. Up to 18% received care in a nursing home during the 6 months after discharge. Readmissions
were lowest for older adults with a short stay and highest in the group geriatric rehabilitation + community nursing.
Mortality was lowest in the total group of older aldults and subgroup with hip fracture without aftercare.

Conclusions: The organization of post-discharge healthcare for older adults may not be organized sufficiently to
guarantee appropriate care to restore functional activity. Although receiving aftercare is not a clear predictor of
readmissions in our study, the results do seem to indicate that older adults receiving community nursing in the
first 90 days less often die compared to older adults with other types of aftercare or no aftercare. Future research
is necessary to examine predictors of readmissions and mortality in both older adult patients discharged from
hospital.
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Hospital/ambulatory care, Long-term care, Hip fracture, Quantitative research methods
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Background
Approximately 18% of people over 75 years old are
newly admitted to the hospital annually [1]. These hospi-
talizations bring substantial risks,. Among older adults
who are clinically admitted, irreversible loss of function
can arise (this number varies between 30 to 60%) [2].
These older adult patients are especially at risk of be-
coming frail. Frail older adult patients are less capable to
live independently at home, leading to a greater depend-
ency in daily life, the loss of the ability to care for one-
self, an increased mortality risk [3, 4] and an increased
healthcare utilization in different care settings [5]. One
study reported that a third of frail older adults die within
100 days after discharge from hospital [6].
Research shows that a good transition from hospital to

the primary or long-term care setting can decrease re-
admission rates [7]. However, we currently lack insight
in the type and intensity of care that most older adult
patients actually receive after a clinical admission and
whether this is optimally organized in order to prevent
adverse outcomes. Insight into the healthcare utilization
of a patient group forms the first crucial step toward
improving their healthcare, and is a tool for the identifica-
tion of potential areas for improvement. This paper there-
fore aims to present the 6-month post-discharge healthcare
utilization of older adult patients and describe the numbers
of readmissions and deaths for the most frequently occur-
ring aftercare arrangements as a starting point in optimiz-
ing the post-discharge healthcare organization.
We hypothesize that older adults with any type of

intensive aftercare would have lower mortality and re-
admission rates than chronically ill older adult patients
who are discharged otherwise.

Methods
Design
The design of this study is an observational cross-
sectional study using health insurance claims data in the
period of January 2015–July 2016. Quantitative measures
were used in order to gain insight into the healthcare
utilization of older adults after their hospital admission
and describe the numbers of readmissions and deaths.

Population
We included subjects insured by the largest Dutch insur-
ance company (30% market share) with at least one
claimed hospital admission in 2015. We selected all
patients who were living in one of the company’s care-
office regions in 2015. Hence, we were able to analyze
the full chain of healthcare, including hospital care, gen-
eral practitioners care, community nursing, medications,
and long-term care. We attempted to define frail older
adult patients from our dataset as they are most at risk
for adverse events.

Research done by Makai et al. has shown that age, sex,
medication use, and being incontinent are predicting
variables for frailty when analyzing claims data [8]. We
therefore included patients if they were aged 75 and up,
used medications from at least two pharmacy-based cost
groups [9], which are defined by The National Health Care
Institute [10] and used incontinence materials in 2015.
Of the 375,044 insurees that were 75 years or older in

2015, 247,529 (66%) were clinically admitted to a hos-
pital. With the additional criteria, we identified 21,258
(8.7%) as likely to be frail. This is much lower than the
percentages of frailty found in the literature [11] and
underpins the belief that the best way to identify frail
older adults is by performing a comprehensive geriatric
assessment [12, 13]. Thus, in order to not confuse exist-
ing literature we abstain from using the term ‘frail’ for
our subjects and will refer to them as chronically ill
older adult patients.
We identified 21,258 hospitalized chronically ill older

adult patients. They were clinically admitted at least
once in that year to one of 96 different organizations: 87
hospitals and 9 private clinics. In order to obtain a more
homogenous group, we also conducted all analyses in a
subsample of our selection. We chose older adults clinic-
ally admitted with a hip fracture, as this is a typical acute
event requiring hospitalization and rehabilitation.

Data
The insurance company’s database contains all claims
data and underlying care provided at the level of health-
care activities and performance codes of their insurees.
The data also includes information about the healthcare
providers, as well as the 4-digit postal codes, age, sex,
and marital status of insurees.
Data on socioeconomic status (SES) of 2014 were re-

trieved from the Social and Cultural Planning Office
(SCP) and linked by four digital postal codes to the
claims data. SCP calculated social economic status
scores based on information regarding education, in-
come, and position in the labor market [14]. The scores
resemble the social status of a postal code region, rela-
tive to the other regions in the Netherlands.

Procedures and definitions
For each insuree, all claims under the healthcare law and
long-term care act were recovered. Claims under the so-
cial support act were not included (these are reimbursed
through municipalities). We identified the last day of a
patient’s first admission in 2015. These included clinical
admissions, intensive care unit (ICU), and emergency
room (ER) contacts in a hospital or independent treat-
ment centre. The claims database does not include ICD-
10 codes. In order to determine what the underlying
reason for admission was, the healthcare insurance
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company provided us with a reference table where each
diagnosis-related group (DRG) was linked to a certain
chapter of the ICD-10 codes. We selected all healthcare
activities that were registered within a 180 day period
after their discharge. As there are thousands of different
healthcare activities, we clustered the data according to
predefined meaningful categories [15] .
In order to describe the number of deaths and read-

missions for different combinations of aftercare, we la-
beled chronically ill older adult patients according to the
type(s) of care they received in the 90 days after admis-
sion: geriatric rehabilitation (GR), community nursing
(CN), a short stay in a nursing home (ST), and long-
term care (LTC). Geriatric rehabilitation (GR) is short-
term and intensive care given by a multidisciplinary
team either in a hospital ward or a nursing facility [16].
A person is eligible for GR when they can return home
after this treatment. CN is nursing care at home for
patients with an illness or disability. The aim is to ensure
that the older adults can stay at home for as long as pos-
sible. A short stay (ST) is a temporary stay in a nursing
home where people after hospitalization can stay for up
to 12 weeks. Patients are eligible for an ST if they need
more care than can be provided in the home situation
[17]. LTC is intensive care provided at home or in a fa-
cility and is only for patients that will need permanent
care 24/7. Patients with LTC pay an income-bound con-
tribution to the costs [18].
We chose these four categories, as these are the types

of usual aftercare that we believe might ward off read-
missions. It was possible for each chronically ill older
adult patient to be labeled with more than one category,
resulting in multiple combinations of aftercare. For the
six most frequently occurring combinations of aftercare,
the group without any of these four types and the
remaining patients (others) we identified subject charac-
teristics and the readmission and mortality rates in the
90 days and 90–180 days after admission.

Analyses
For both samples, means and standard deviations for
age; median and ranges for SES, total 2015 spending,
and number of morbidities; frequencies and percentages
for sex, marital status, types of morbidities, and the three
most frequently registered DRGs opened at admission,
were calculated. We analyzed the six-month post-
discharge healthcare utilization for all FE and FE admit-
ted due to a hip fracture, for hospital care, GP care,
long-term care, and community nursing care. We did
this by calculating the number and percentage of chronic-
ally ill older adult patients with a certain type of treatment
and by calculating the average number of treatments per
user. To assess group differences, a T-test and a non-
parametric equivalent were performed on all continuous

variables. A Chi-square test was performed on all categor-
ical variables.
All analyses were performed in SAS Enterprise Guide.

Results
Healthcare utilization profiles
In Table 1, descriptive statistics for all included chronic-
ally ill older adult patients are presented. The average
age at the time of admission was 83.8 years and more
females than males were clinically admitted (62.1%). The
most common morbidities were hypertension (88.1%),
heart conditions (62.4%), and high cholesterol (54.8%).
Of all 21,258 chronically ill older adult patients, 505
(2.4%) died during their first 2015 admission, resulting
in a total of 20,753 discharged patients. A total of 12.5%
died during admission or during the 90 days after dis-
charge. The five most common reasons for a hospital ad-
mission was injury or poisoning (7.0%), ischemia, CABG,
PCI (6.2%), cerebrovascular diseases (5.3), diseases of the
digestive system (5.2%), and cardiac arrhythmia (5.5%).
Table 2 described the post-discharge healthcare

utilization. During the six-month period after admission,
51.5% of all chronically ill older adult patients had a
(non-ICU) readmission with a median number of hos-
pital days of 12. Within the same time-frame, 12.3% of
all patients were admitted to the ER with an average visit
of 1.3 times (median 1). Almost half of all chronically ill
older adult patients received care of a community nurse,
whereas less than 5% received long-term home care. Up
to 18% received care in a nursing home during the 6
months after discharge. Almost all patients visited their
GP at least once, with a median of 7 visits, and in two
thirds of the cases, the GP visited the patients at home
(median of 3).
Significant differences between the total group of

chronically ill older adult patients and chronically ill
older adult patients with a hip fracture are: patients with
a hip fracture were on average 3 years older, they had a
higher healthcare spending in 2015, and more patients
were readmitted with almost double the amount of hos-
pital days and more rehabilitation days. Patients suffer-
ing from a hip fracture had significantly less outpatient
visits, non-invasive diagnostics, and GP consultations
compared to the total group of chronically ill older adult
patients.

Aftercare combinations and outcomes
The 6 most frequent combinations of aftercare for GR,
CN, ST, and LTC during the first 90 days are: CN, LTC,
GR + CN, CN + LTC, GR, and ST. These groups are
shown in Tables 3 and 4 together with the group of
chronically ill older adult patients not receiving any of
these four types and the remaining category ‘other’.
Table 3 depicts the results for the total group of
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chronically ill older adult patients and Table 4 shows the
results for the subgroup with hip fracture. The results
from both tables will be discussed below.

Total group chronically ill older adult patients
Age and sex rates differ between the groups; chronically ill
older adult patients with LTC are older and more often
female compared to the patients in the other groups; pa-
tients without aftercare are youngest (Table 3). The major-
ity of the discharged patients received CN (39.1%) and
14.3% received LTC in the first 90 days. Almost a third
received no aftercare. Each of the other combinations was
offered to less than 5% of the patients. Overall, more
females received any of the six combinations of aftercare,
whereas the distribution of male/female was more or less
equal in the group without any of these combinations of
care. People receiving GR or a combination of GR and CN
were mostly admitted due to a hip fracture, cerebrovascular
diseases or another injury or poisoning. Patients receiving
LTC were mostly admitted due to injury/poisoning, clinical
geriatrics (including dementia) or a hip fracture. Patients
with none of the four types of aftercare were mostly

admitted due to ischemia, CABG or PCI, cardiac
arrhythmia, or disorders of the digestive system.

Mortality Within the first 90 days after discharge, the
number of deaths is highest for patients who had a short
stay in a LTC facility (38.2%). In the 90–180 day period,
this dramatically drops to less than 8% and with 11%,
the number of deceased patients is the highest for the
‘other’ combination. The lowest mortality rates were
seen in the CN and GR + CN groups. Patients with LTC
have the highest age at death whereas patients without
aftercare die youngest.

Readmissions We observe the lowest number of 90–
180 day readmissions for patients who had an ST or
LTC. The highest clinical readmission rates are seen
in the groups GR + CN and GR. These rates exclude
admissions to the rehabilitation ward. These patients
are most often readmitted due to a hip fracture, cere-
brovascular disease, or peripheral arterial occlusive
disease (PAOD).

Table 1 Baseline characteristics

Older adult with any admission in 2015 (N = 21,258) Older adult admitted with hip fracture (N = 814)

Measure N (%) Mean (SD) Median [Range] N Mean (SD) median

Age 21,258 83.8 (5.6) 83 [75–104] 814 86.7 (5.5)*** c 87 [75–101]

Male 8066 (37.9) 200 (24.6)***

SES 21,258 −0.4 (1.2) −0.2 [−5.7–2.8] 811 −0.3 (1.2) d − 0.1 [− 5.7–2.6]

Mortality during admission 505 (2.4) 23 (2.8)

Total 2015 spending, € 21,258 24,793 (20,506) 19,045 [705–468,772] 814 30,283 (18,354)***d 27,054 [1424-177,666]

Marital status

Married 6216 (29.2) 160 (19.7)

Divorced/never been married 2616 (12.3) 101 (12.4)

Widow (er) 6031 (28.4) 292 (35.9)

Unknown 6395 (30.1) 261 (32.1)

Number of morbiditiesa 21,258 3.8 (1.5) 4 [2–11] 814 3.3 (1.3) ***d 3 [2–8]

Hypertension 18,721 (88.1) 678 (83.3)***

Heart conditions 13,266 (62.4) 466 (57.3)*

High cholesterol levels 11,653 (54.8) 368 (45.2)***

Asthma 6420 (30.2) 175 (21.5)***

Chronic painb 5639 (26.5) 215 (26.4)

Diabetes Type 2 5638 (26.5) 190 (23.3)*

COPD/heavy asthma 4846 (22.8) 124 (15.2)***

Depression 4206 (19.8) 178 (21.9)

Psychosis/alzheimers/addiction 3396 (16.0) 185 (22.7)***

Diabetes Type 1 3224 (15.2) 72 (8.9)***

All group differences were tested with a Chi-square test unless specified otherwise. aBased on pharmaceutical cost groups. Only the top ten comorbidities are
displayed, b Excluding opiods, c T-Test, d Non-parametric T-test (Mann-Whitney U Test). Differences are significant at the significance levels .001 (***), .01(**),
and .05 (*)
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Chronically ill older adult patients with hip fracture
The majority of the discharged patients who were admit-
ted due to a hip fracture, received community nursing
care (30.7%), 29% received LTC and 11.4% received no
aftercare in the form of GR, CN, LTC or ST (Table 4).

Again, the age and sex rates differ over the multiple
categories.

Mortality The highest 90–180 day mortality rates are
seen in the ‘ST’ and ‘other’ groups. These patients are

Table 2 The 180 day post-discharge healthcare utilization

Older adult with any admission in 2015 (N = 21,258) Older adult admitted with hip fracture (N = 814)

Measure N (%) Mean (SD) Median [Range] N (%) Mean (SD) Median [Range]

Hospital

Clinical admission 10,955 (51.5) 24.4 (29.2) 12 [1–179] 608 (74.7)*** 44.9 (35.1) 38 [1–179]

ICU day 1487 (7.0) 1.0 (0.2) 1 [1–2] 34 (4.2) 1.0 (0) 1 [1–1]

ER visit 2612 (12.3) 1.3 (0.7) 1 [1–9] 60 (7.4) 1.2 (0.4) 1 [1–2]

Outpatient visit 17,540 (82.5) 4.8 (4.0) 4 [1–74] 660 (81.1)*** 3.9 (3.3) 3 [1–22]

Day care treatment 2647 (12.5) 1.7 (2.4) 1 [1–77] 49 (6.0) 1.4 (0.7) 1 [1–4]

Surgery 4510 (21.2) 1.5 (0.9) 1 [1–14] 204 (25.1)* 1.3 (0.6) 1 [1–5]

Laboratory tests 13,697 (64.4) 10.1 (7.4) 9 [1–48] 487 (59.8) 10.6 (7.7) 10 [1–38]

Pathology tests 167 (0.8) 1.0 (0.2) 1 [1–2] < 10

CT-scan 4577 (21.5) 1.4 (0.9) 1 [1–14] 103 (12.7)*** 1.2 (0.5) 1 [1–4]

MRI-scan 1123 (5.3) 1.2 (0.5) 1 [1–7] 18 (2.2) 1.2 (0.4) 1 [1–2]

PET/CT-scan 348 (1.6) 1.1 (0.3) 1 [1–3] < 10

Other nuclear tests 427 (2.0) 1.3 (0.5) 1 [1–4] < 10

Other imaging 12,668 (59.6) 2.8 (2.7) 2 [1–39] 621 (76.3) 2.8 (2.3) 2 [1–21]

Invasive diagnostics 3057 (14.4) 1.4 (1.0) 1 [1–18] 58 (7.1) 1.3 (0.7) 1 [1–4]

Other non-invasive diagnostics 11,961 (56.3) 2.7 (2.6) 2 [1–42] 322 (39.6)** 1.8 (1.4) 1 [1–11]

Rehabilitation days 4224 (19.9) 29.2 (23.4) 25 [1–161] 499 (61.3)*** 34.6 (21.9) 29 [1–155]

Community home care

Nursing hours 9675 (45.5) 26.8 (55.5) 0 [0–8] 367 (45.1) 18.8 (34.2) 5.9 [0.2–351.9]

Care giving hours 10,216 (48.1) 94.3 (128.7) 0 [0–59] 377 (46.3) 81.8 (110.9) 56.5 [0.1–1431.5]

LTC at home or facility

Nursing hours 439 (2.1) 1551.5 (2531.0) 665 [5–21,329] 14 (1.7) 392.9 (466.3) 203 [45–1528]

Care giving hours 676 (3.2) 6510.0 (6710.7) 4230 [15–43,063] 16 (2.0) 3458.1 (3802.1) 2261.5 [105–13,890]

HCI package 3, hours 388 (1.8) 108.7 (70.5) 122 [1–185] 31 (3.8) 114.8 (66.5) 119 [17–184]

HCI package 4, hours 1152 (5.4) 115.0 (62.1) 124 [1–285] 93 (11.4)* 102.5 (60.8) 110 [1–195]

HCI package 5, hours 832 (3.9) 110.9 (60.6) 117 [1–223] 90 (11.1) 111.0 (60.5) 107.5 [1–195]

HCI package 6, hours 1227 (5.8) 101.9 (62.2) 102 [1–208] 93 (11.4) 103.6 (59.9) 103 [2–208]

HCI package 7, hours 50 (0.2) 96.6 (63.5) 93 [1–184] < 10

HCI package 8, hours 24 (0.1) 105.9 (69.3) 132 [1–199] < 10

HCI package 9, hours 90 (0.4) 65.4 (52.4) 48 [1–181] 26 (3.2) 66.7 (51.6) 63.5 [6–173]

HCI package 10, hours 60 (0.3) 25.3 (32.7) 12 [1–166] < 10

Short stay nursing home 1037 (4.9) 43.4 (33.3) 38 [1–184] 44 (5.4) 45.3 (31.9) 45 [1–156]

GP care

Consultations 19,276 (90.7) 8.1 (6.4) 7 [1–71] 707 (86.9)** 7.5 (6.1) 6 [1–40]

Home visits 13,851 (65.2) 4.1 (3.8) 3 [1–53] 543 (66.7) 3.9 (3.3) 3 [1–19]

All group differences were tested with a Chi-square test. Differences are significant at the significance levels .001 (***), .01(**), and .05 (*). The health care intensity
packages are a predefined package of healthcare. The higher the package number, the more intense healthcare a person receives. It ranges from living with daily
assistance and nursing care to intensive palliative care in a home
CT-scan computerized tomography scan, ER emergency room, GP general practitioner, HCI health care intensity, ICU intensive care unit, LTC long-term care, MRI-
scan magnetic resonance imaging scan
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younger and have less morbidities compared to the other
groups. The lowest mortality was seen in patients with
CN or none of the four types of aftercare (both 3.3%).

Readmissions The highest readmission rates are seen in
the GR + CN group (22%). Patients with an ST or CN +
LTC are less often readmitted compared to the other
groups.

Discussion
This paper aimed to describe the post-discharge health-
care trajectories of chronically ill older adult patients
and describe the mortality and readmission rates for the
most common 90 day-post-discharge care arrangements.
Our results seem to indicate that chronically ill older
adult patients with any admission or an admission due
to hip fracture, who receive CN in the first 90 days, less
often die compared to patients receiving other types or
no type of aftercare. However, chronically ill older adult
patients receiving these types of aftercare also have one
of the highest readmission rates.
Our hypothesis, that older adults with any type of pre-

defined aftercare would have less readmissions and
lower mortality rates than older adults receiving no
aftercare, is not confirmed. On the contrary, older adults
without aftercare less often die within 180 days.
An explanation for this could be that this group is in

lesser need of care compared to the other groups. They
are on average younger, a higher proportion is male, and
the reasons for admission differ from the other groups.
Another explanation could be that these older adults
rely on informal care from for instance their spouse.
However, they die at a younger age compared to older
adults that did receive any of these types of intense care.
Also, a large proportion is readmitted which suggests
that they are not better off per se.
Describing care trajectories is especially important

when we want to find flaws in the continuity of care and
ultimately reduce fragmentation and optimize care.
Older adult patients often suffer from multiple condi-
tions and therefore receive care from multiple providers.
This means that there is potential danger of fragmenta-
tion of care. A seamless continuity of care is most at risk
during the patients’ transition from an institutional care
setting to the home [19]. Although causality cannot be
established from these data, our results coincide with
previous research, that shows that a good transfer to
home care and the use of a community nurse could re-
duce deaths and improve functional outcomes in older
adults [6].
Research also shows that especially older adult patients

admitted due to heart failure or with functional disability,
which can be expected after hip fracture, deserve extra
attention when transferring from the hospital to the home

setting, especially with regards to avoidable readmissions
[20]. Unfortunately, we know that transfer of care after
discharge to the primary or long-term care setting is
not always regulated sufficiently to guarantee continuity
of care [21] and that in order for care transition pro-
grams to be effective, they require a more tailor-made
approach [22].
Our inclusion criteria led to the inclusion of a hetero-

geneous group, as we could, for instance, see from the
different diagnoses at admission. Differences in morbid-
ity make it difficult to interpret the results. With our
subgroup analyses we shed more light onthis issue. Post-
discharge healthcare utilization for chronically ill older
adult patients with a hip fracture differs from the total
group on several expected differences, such as healthcare
utilization that seems to be more specific for a hip frac-
ture patient and the higher costs that accompany them..
However, even though the two subsamples might not be
one-on-one comparable, the issue raised for the total
group of chronically ill older adult patients still applies
to the group admitted due to a hip fracture, where still a
proportion of patients does not receive aftercare in the
form of GR, CN, ST or LTC, although to a lesser extent.

Strengths and limitations
Because we used data from one of the largest Insurance
companies in the Netherlands with a 30% market share,
we were able to analyze a large and representative group
of the older adults in the Netherlands. Also, the fact that
the company not only collected claims data on a DRG
level but on healthcare activity level means that we can
actually analyze the chain of healthcare in much greater
detail. We were unable to include claims made under
the social support act. This is healthcare reimbursed by
municipalities which focuses on providing assistance in
daily living (for instance grocery or meal services or
cleaning support) in order to let the older adult live in-
dependently for as long as possible.
In 2015, an average of 22% of all persons aged 75 and

over resided in a long-term care facility which is similar to
but slightly higher than the 18% of the older adults we iden-
tified residing in nursing homes. Our inclusion criterion
‘using medications from at least two different pharmacy-
based cost groups’ most likely lead to an under-sampling of
older adults residing in long-term care facilities. This is
because in those facilities, the medication costs are directly
claimed with the facility and not with the insurance
company. Also, by using pharmacy-based cost groups, not
all drugs administered in the inpatient setting could be used
to identify morbidities of the FE. These two reasons lead to
a lower morbidity rate for cancer and dementia. This does
not mean that a large part of our subjects does not suffer
from these diseases; it means that we were unable to
identify them.
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Conclusions
The organization of post-discharge healthcare for chron-
ically ill older adult patients may not be organized
sufficiently to guarantee appropriate care to restore
functional activity. Although receiving aftercare is not a
clear predictor of readmissions in our study, the results
do seem to indicate that older adults receiving commu-
nity nursing in the first 90 days less often die compared
to chronically ill older adult patients with other types of
aftercare or no aftercare. Therefore, an area for improve-
ment could be the deployment of a home nurse after
hospital admission for these patients in order to bridge
the transfer from hospital to the primary care setting.
More research is however necessary to examine predic-
tors of readmissions and mortality in both older adult
patients discharged from hospital.
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