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Abstract

Background Combining National Quality Registries (NQRs) with existing National Health Registries (NHRs) might make
it possible to get a wider picture of older adults health situation. The aim was to examine the feasibility of aggregating data
across different NQRs and existing NHRs to explore the possibility to investigate trajectories and patterns of disease and
care, specifically for the most ill older adults.

Method A Swedish twin population (N=44,816) was linked to nine NQRs and four NHRs. A descriptive mixed-method
study was performed. A manifest content analysis identified which health parameters were collected from each NQR. Fac-
tor analysis identified patterns in representation across NQRs. Two case studies illustrated individual trajectories of care by
using NQRs and NHRs.

Results About 36% of the population was registered in one or more NQRs. NQRs included 1849 variables that were sorted
into 13 categories with extensive overlap across the NQRs. Health and function variables were identified, but few social
or cognitive variables. Even though most individuals demonstrated unique patterns of multi-morbidities, factor analysis
identified three clusters of representation in the NQRs with sufficient sample sizes for future investigations. The two cases
illustrated the possibility of following patterns of disease and trajectories of care.

Conclusions NQRs seem to be a significant source for collecting data about a population that may be underrepresented in
most research on aging because of their age and poor health. However, NQRs are primarily disease related, and further
development of the registries to maximize coverage and utility is needed.
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Background

Even if most older adults in Sweden are currently living
independently with good health and function, a majority
will at some point before death be in need of health and
social care [1]. This later stage of life can be described
by broad losses in biological, functional and social abili-
ties [2] but the trajectories towards multiple illnesses and
functional impairments show a wide variation. Heteroge-
neity in developmental trajectories may go unnoticed if
researchers implicitly rely on methods that endorse the
assumption of uniform changes with age. Moreover, evi-
dence shows that several conditions among older adults
are associated, for example, dental plaque bacteria cause
systemic inflammation and cardiovascular disease [3],
nutritional status is linked to falls [4], and so on. Thus, it is
important that assessments and treatments are based on an
interdisciplinary approach and not only on extrapolations
of research results from patients with single diseases [5].
Similarly, prevention and treatment guidelines for single
diseases may be inappropriate when making care decisions
for the most ill older individuals [6], i.e. individuals with
complex impairments, since guidelines generally do not
take the whole situation, including biological, psychologi-
cal and social factors, for the older adults, into account
[7]. A holistic approach can help health care providers to
focus on areas most significant for the older adult, avoid-
ing unnecessary treatments and adverse drug events [8].
The challenge facing health care systems is both to
identify individuals before complex impairments become
predominant and also to meet and treat individuals with
complex impairments (called “the most ill older adults”
in Sweden). Evidence suggests that the coordination of
various care services and interventions for these most ill
older adults is currently unsatisfactory [9, 10]. As practice
re-organizes to meet the challenge of the most ill older
adults, research on multimorbidity and multi-impairment
needs to be strengthened and implemented in practice [11].
To improve health and social care for the most ill older
adults, the Swedish government, therefore, decided in
2010 to invest 4.3 billion SEK (approximately $400 mil-
lion). The overall goal of the effort was to improve care,
support and treatment for these individuals and also to
improve collaboration between different care and service
settings and between different disciplines and professions
[12]. In line with this effort, the Swedish government
together with the Swedish Association of Local Authori-
ties and Regions (SALAR) made an agreement in 2012 to
further development National Quality Registries (NQRs).
Prior to this agreement, quality registries existed but
lacked sufficient support and therefore were often used
primarily on a local level and initiated by single health
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care professionals, usually physicians [13]. Today, there
are about 100 NQRs, and each NQR has its own steering
committee involving professionals with expert knowledge
in the area (some also include patients and informal car-
egivers) that are responsible for the development and con-
tent of the registry [14]. Most NQRs collect data regard-
ing single conditions, medical treatment and outcomes.
The main purpose of the recorded data is to monitor and
compare adherence to guidelines and equality of care of
the one disease, but data should also be used for quality
improvement and research according to the vision from the
government and SALAR [15, 16]. Sweden is fairly unique
in the extensive number of NQRs it maintains; however,
comparable registers do exist internationally regarding, for
instance, stroke care [17], and from a global perspective
the interest in further development of quality registers to
improve patient safety and quality of care is high [18].
Studying the development and use of NQRs in Sweden
can help to identify benefits as well as shortcomings, to
provide an example for other countries. Another advantage
of using Swedish data is that unique personal identifica-
tion numbers have been in use since 1947, which enables
researchers to collate extensive information from different
registries on an individual level. Sweden also monitors
health and social in National Health Registries (NHRs)
like the National Patient Registry, the Prescribed Drug
Registry, the Social Care Registry and the Cause of Death
Registry, where all are obliged for health care staff to
register.

Mattson [19] claims that combining different data
sources can be an effective way to measure and develop
health care for older adults, and it has previously been
suggested that data from different registries should be used
together in research. Combining registries in research is
quite common and can provide data to follow patients
throughout their lives [20-22], for instance, there are
government-administered health registries focusing on
hospital-based inpatient and outpatient care, prescribed
medication, and cause of death. Emilsson and colleagues
[15] indicated that several NQRs collect similar or identi-
cal data such as BMI, blood pressure, smoking and quality
of life. However, little is known about experiences and
effects of combining NQRs in research (or in practice)
and whether it provides a wider picture of older adults’
health situation. Our aim is to examine the feasibility of
aggregating data across different NQRs and existing NHRs
to explore the possibility of understanding trajectories and
patterns of disease and care, specifically for the most ill
older adults. To our knowledge, this study represents the
first attempt to leverage NQRs in this way.

Feasibility was examined by addressing these questions:

To what extent do older adults appear in the NQRs?



Aging Clinical and Experimental Research (2021) 33:1297-1306

1299

What function and health parameters are available in the
NQRs and how much overlap exists in these variables across
the NQRs?

Description of health conditions was explored by address-
ing these questions:

Are there any patterns of individuals being recorded
across the NQRs?

Is it possible to trace individual trajectories of care across
the NQRs and NHRs?

Method
Design

A descriptive mixed-method study including both qualitative
and quantitative analyses was performed.

Participants and data collection

All individuals in the Swedish Screening Across Lifespan
Twin Study (SALT) were used as the base population for the
current study. SALT was a telephone survey that started in
1998 and ended in 2002. All twins born before 1958 were
invited to participate and 44,816 accepted. The SALT popu-
lation provided a means for selecting a large representative
sample from the NQRs. SALT is also linked with some
NHRs: The Cause of Death Registry, the National Patient
Registry, the Prescribed Drug Registry and the Social Care
Registry. The mean age for participating in SALT was
59.4+11.1 (range 41-103), and 53.5% percent were women.
Previous studies have demonstrated that twins in the Swed-
ish Twin Registry are representative of the Swedish popula-
tion in general [23, 24].

Receiving and linking NQR data to SALT started in 2014
and the process included several steps as described in Online
Resource 1. The criteria for selecting which NQRs to include
in the current study were that they should comprise mainly
older adults and/or diseases common in late life, large popu-
lations, describe life style and health parameters, and have
a reasonable national coverage level. The selected nine
NQRs are: the Swedish Heart Failure Registry (RiksSvikt),
Swedish Web-system for Enhancement and Development of
Evidence-based care in Heart disease (Swedeheart), Swed-
ish Stroke registry (Riks-Stroke), Swedish diabetes regis-
try (NDR), The Swedish Rheumatology Quality Registry
(SRQ), Swedish National Hip Fracture Registry (Rikshoft),
Better Management of Patients with OsteoArthritis (BOA-
registret), Swedish Dementia Registry (SveDem) and Senior
Alert, a preventive quality register for older adults. Informa-
tion about the NQRs is presented in Online Resource 2.

Analyses
Content analysis

To identify which health parameters were collected from each
NQR, a manifest inductive content analysis inspired by Berg
and Lune [25] was performed. All variables were entered in
a spreadsheet; similar variables were grouped into subcatego-
ries, which were then clustered into higher-order categories.
The variables in each subcategory as well as category were
examined to demonstrate the extent of measure overlap across
NQRs.

Factor analyses

Membership in each NQR was indicated for each individual.
Oblique factor analysis was applied to this data set to investi-
gate whether individuals tended to cluster in the same set of
NQRs. The resulting factor structure was then used to create
groups of individuals and analysis of variance was used to
compare demographic variables across these groups.

Case analysis

To illustrate individual trajectories of care across the NQRs
two cases were used. Cases can give increased insight into the
care of a typical patient as well as focusing on the care system,
e.g., progression of care through various points of contact with
the healthcare system [26]. The cases are described using data
from SALT as well as the NQRs and the NHRs. From the
NQRs and NHRs, all available data were used for the included
cases between 2010 and 2014; however, some variables had
missing data and there were no available data for 2013 in the
Social Care Registry. A flow chart was used to track the care
process through different registries. Two individuals were
selected based on the criteria of being “most ill”” according to
the definition by the Swedish government: 65 years or older,
having an extensive need of medical care (either 3 diagnosis
or more, at least 19 hospital days or, 3 hospitals stays) within
the last 12 months as well as extensive care needs (receiving
more than 25-h home-help per month, short-term or nursing
home residents or receiving care in accordance with the Swed-
ish act concerning support and service for individuals with
certain functional impairments). In total, 161 older adults fit
the inclusion criteria, and two cases were randomly chosen to
illustrate individual trajectory.

@ Springer
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Results
To what extent do older adults appear in the NQRs?

Among the participants in SALT (N=44,816), 36.2% were
registered in one or more NQRs, meaning that a majority
(63.8%) was not registered in the selected NQRs. The distri-
bution is further described in Table 1. The median number
of NQRs, for those included in any NQR, was 1.0 (q1:1.0;
q3:2.0) and the range was 1.0-6.0. Age and number of NQRs
correlated at 0.16 (p <0.001), indicating that older adults
tended to appear in more NQRs.

All the studied NQRs had someone registered from the
SALT population. The most common NQR was Swedeheart
(Swedish Web-system for Enhancement and Development
of Evidence-based care in Heart disease) followed by Sen-
ior Alert (preventive quality register for older adults) and
NDR (Swedish diabetes registry); over 5,000 individuals
were registered in each. When combining across two NQRs
the number of individuals decreases (see Table 2), and the
highest number of individuals was found when combining
across Swedeheart and Senior Alert (N=1239), followed by
Swedeheart and NDR (N=1220).

Table 1 Distribution of the

Naan Number of N (%)

SALT population in the selected NQRs

NQRs
0 28,609 (63.8)
1 10,870 (24.3)
2 3955 (8.8)
3 1117 (2.5)
4 234 (0.5)
5 29 (0.1)
6 2(0.0)

What function and health parameters are available
in the NQRs and how much overlap in these
variables exists across the NQRs?

In total, 1849 variables were included in the content analy-
sis, sorted into 13 categories listed in the first column of
Table 3 and 76 subcategories. Examples of the subcategories
are provided in column 4 and column 5 indicates the number
of NQRs that included each subcategory. The subcatego-
ries appear in an average of 4.73 NQRs (sd=1.98), ranging
from 2 NQRs for Home-help/Day care to 8 or 9 registries
for basic information such as Background and Care Chain.
For example, the Function/ADL subcategory represents 33
variables and is assessed via various methods in 5 NQRs:
walking difficulty and use of assistant devices (BOA-reg-
istret [Better Management of Patients with OsteoArthritis]
and Rikshoft [Swedish National Hip Fracture Registry]),
require assistance with hygiene or dressing (Riks-Stroke
[Swedish Stroke registry] and SveDem [Swedish Demen-
tia Registry]), and staff assessment of mobility (SveDem,
SRQ [The Swedish Rheumatology Quality Registry], and
Riks-Stroke). As would be expected from quality registries
that focus on health care, information about treatments is
quite extensive (251 variables); whereas, information about
cognitive function is typically limited to assessment of over-
all cognitive status or confusion (12 variables). The NQRs
include an average of 11.56 (sd =3.84) of the subcategories
listed in column 2: RiksSvikt [the Swedish Heart Failure
Registry] has the most subcategories at 16. Although Senior
Alert assesses only 4 of the subcategories listed, the focus
on care issues for older adults means that it is one of only
two NQRs that contains extensive information about nurs-
ing care, including falls, nutrition, pressure ulcers, and oral
health. Overall, there is extensive overlap among the NQRs
at the level of categories and subcategories, allowing for
careful combination of data across NQRs to examine, for

Table 2 Representation of the SALT population (n=44,816) across the NQRs

Senior Alert NDR SRQ SveDem Swedeheart BOA Rikshoft Riks-stroke RiksSvikt
Senior Alert 5179
NDR 1022 5109
SRQ 71 68 539
SveDem 330 120 0 645
Swedeheart 1239 1220 71 109 5944
BOA-registret 42 48 6 1 48 404
Rikshoft 630 239 19 73 289 9 1803
Riks-Stroke 810 533 26 92 720 10 269 2967
RiksSvikt 204 181 4 20 356 4 54 93 634

Senior Alert preventive quality register for older adults, NDR Swedish diabetes registry, SRQ Swedish Rheumatology Quality Registry, SveDem
Swedish Dementia Registry, Swedeheart Swedish Web-system for Enhancement and Development of Evidence-based care in Heart disease,
BOA-registret Better Management of Patients with OsteoArthritis, Rikshdft Swedish National Hip Fracture Registry, Riks-Stroke Swedish Stroke

registry, RiksSvikt Swedish Heart Failure Registry

@ Springer
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example, body mass index (BMI) and quality of life, as well
as the trajectory of care across NQRs.

Are there any patterns of individuals being recorded
across the NQRs?

Factor analysis resulted in a three-factor solution that
accounted for a total of 41% of the variance. Factor load-
ings and factor inter-correlations are presented in Table 4.
Descriptive statistics for the groups are presented in Online
Resource 3. The factor analysis demonstrated that there
was little overlap in the factor loadings defining the fac-
tors: factor 1 included NQRs that track stroke, dementia, hip
fractures, and aging issues (Senior Alert); factor 2 included
NQRs that tap heart-related health issues; and factor 3
tapped forms of arthritis. Groups were created based on the
results of the factor analysis. One-way ANOVA indicated
significant differences in birth years among the groups (F(4,
18,278)=272.42, p <0.01). Group 1 had the lowest mean
birth year (1928) and Group 3 had the highest mean birth
year (1944).

Is it possible to trace individual trajectories of care
across the NQRs?

Case A is a woman born in 1915 (Fig. 1). According to
the National Patient Registry, she fell in 2010 and suffered

Table 4 Factor analysis of NQRs representation

NQR Factor 1 Factor 2 Factor 3
The social care registry 0.78 0.09 0.00
Senior alert 0.69 0.12 0.05
Riks-Stroke 0.32 0.19 —0.09
Rikshoft 0.54 -0.17 0.02
SveDem 0.49 —0.16 - 0.07
Swedeheart -0.03 0.71 0.00
NDR 0.02 0.51 0.10
RiksSvikt —0.06 0.63 —0.06
SRQ 0.01 —0.01 0.79
BOA-registret —0.05 0.02 0.59
% variance explained 17.67% 13.36% 10.05%
Intercorrelations

Factor 2 —-0.19

Factor 3 —0.01 0.01

Factor loadings greater than 0.30 are in bold face

Senior Alert preventive quality register for older adults, NDR Swedish
diabetes registry, SRQ Swedish Rheumatology Quality Registry, Sve-
Dem Swedish Dementia Registry, Swedeheart Swedish Web-system
for Enhancement and Development of Evidence-based care in Heart
disease, BOA-registret Better Management of Patients with OsteoAr-
thritis, Rikshoft Swedish National Hip Fracture Registry, Riks-Stroke
Swedish Stroke registry, RiksSvikt Swedish Heart Failure Registry
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from fractures. She was then registered in the hip fracture
registry (Rikshoft) and assessed as having other mild ill-
nesses with mild substantive functional limits. Already in
2010, the woman received more than five different medica-
tions including opioids, sedatives and beta blockers (the
Prescribed Drug Registry). In 2011, she was diagnosed
with mild cognitive impairment according to the National
Patient Registry. During the same inpatient care period,
she was also diagnosed with unspecified adverse effects of
drugs and medicines. Later the same year, she started to
take neuroleptics and occasionally received additional pain
medications (the Prescribed Drug Registry). Data from
the Social Care Registry revealed that she was living in
her home and received home-help service between 2010
and 2012. Initially, she had 63 h/week of home-help ser-
vice and over time, it increased slightly to over 70 h/week
including personal care, service, and a security alarm. It
was not until 2013 she was registered in Senior Alert and
assessments indicated that she was at risk for malnutri-
tion, pressure ulcers, and falls. Also, her BMI successively
decreased from 22.32 in January 2013 to 20.55 in August
of the same year. She moved to a nursing home at the end
of her life (the Social Care Registry) and passed away
in September 2014 at the age of 99 (the Cause of Death
Registry).

Case B is a man born in 1939 (Fig. 2). In September
2010, he was cared for in the hospital because of fractures
and at the same time diagnosed with rheumatoid arthritis,
epilepsy, and osteoporosis (the National Patient Registry).
During this inpatient care, he also started medication for
osteoporosis (the Prescribed Drug Registry) and was regis-
tered in Rikshoft (Hip Fracture Registry). According to the
health assessment performed in Rikshoft, he was considered
to have mild illnesses with mild substantive functional lim-
its. In 2011, he was registered in the rheumatology registry,
SRQ. During 2011 and 2012 he received inpatient care only
once, in January 2011. However, he had contact with several
specialists because of his medical conditions, including spe-
cialists in rheumatology and internal medicine (the National
Patient Registry). In 2013, he stopped taking the NSAID
and later that year, he first started taking sedatives and then
also opioids (the Prescribed Drug Registry). The Social Care
Registry indicates that he was living in his home with sup-
port from home-help care. In 2010, he received 30 h/week of
home-help care; while in 2014, he received over 100 h/week
and, in turn, he also received short-term residential care, for
example for rehabilitation. According to the Senior Alert
registrations in 2013 and 2014, he was considered at risk of
malnutrition and was underweight (BMI 15 kg/m?) but did
not receive any meal support at any time according to the
data from the Social Care Registry. He passed away in Sep-
tember 2014 at the age of 75 (the Cause of Death Registry).
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Discussion

An important strength of the NQRs is the ability to col-
lect data about a population that may be underrepresented
in most research on aging because of their age and poor
health. We note that increasing age was associated with
registration in an increasing number of NQRs. To the
extent that individuals have multimorbidities, they should
be included in multiple NQRs. Factor analysis indicated
that even though many individuals experienced unique
patterns of multimorbidity, there were, indeed, patterns
of representation in the NQRs for about 25% of the older
adults. It is also possible that variations in recording levels
for the NQRs hindered our ability to detect larger patterns
of membership across NQRs. Even so, there are sufficient
numbers of older adults represented in clusters of NQRs
that focus on conditions of the older population (group 1),
heart conditions (group 2), or arthritis (group 3) to allow
for future analyses of the patterns of care of individuals in
these groups. The two case studies could be extended to
the larger sample to examine the effectiveness of care for
particular conditions.

Some of the NQRs included many health and func-
tion variables and there is considerable overlap among
the NQRs at the level of higher-order variable categories
and subcategories allowing for combination of data across
NQRs to investigate some variables, for example, BMI or
quality of life or trajectories of care. However, there are
limited measures of social or cognitive factors which again
may be related to the fact that NQRs are mainly disease
related [15]. In contrast, Senior Alert (the preventive qual-
ity register for older adults) includes information about
care and is a unique source of information as it focuses on
areas of importance for gerontological nursing care. The
areas include malnutrition, falls, pressure ulcers, and oral
health, all of which are highly related to frailty [27, 28].
These types of assessments are of paramount importance
in efforts to improve care as well as health and well-being
in older adults with complex needs. From the Senior Alert
alone, however, it is not possible to extract any other infor-
mation about the individuals, such as diseases or quality of
life, highlighting the need to combine information across
NQRs.

In total, about one-third of the participants in SALT
were registered in an NQR. Some NQRs may describe
important health aspects among older adults, but others
have too few registered individuals for the purpose, i.e.,
the completeness and coverage rate are low. For most
NQRs, the completeness rate can be demonstrated by ana-
lyzing the number of individuals with certain diagnoses
in the National Patient registry (an obligatory registry),
and matching it with the completeness of the NQR [29].

@ Springer

The completeness and registration can be influenced by
several things and depends, for instance, on how long an
NQR has been used [30]. Completeness and coverage are
also related to where care is given. According to National
Board of Health and Welfare the number of older adults
receiving home-care nursing is increasing but few NQRs
focus on describing the care given in that context, instead
the focus is on health care in hospitals or primary care
[31]. Also, as the mean age for being included was rather
high, it is likely that some individuals in SALT passed
away before an NQR was developed. All together, this
affects interpretation of the results, since it is unclear how
representative an NQR is of all possible cases.
Consequently, it can be difficult to describe health and
individual trajectories from a broader perspective and with
a focus on older adults and diseases common in later life
by using information from the currently existing NQRs.
However, in recent years, patient-reported outcomes meas-
ures (PROM), such as self-rated health and quality of life,
have increasingly been included in NQRs [5, 32]. Such
data were not available for the present study, but in the
future, they may help to get a broader, more comprehen-
sive perspective of older adults with complex needs. Also,
the two case studies indicated that by combining several
health registries with NQRs on an individual basis it is
possible, to follow an individual over time and describe
care in the last years in life. The two cases revealed a com-
plex situation where care was given both from the munici-
pality and the county council, i.e., including several care
providers. The cases highlight not only the necessity of
an interdisciplinary approach to meet the needs of these
individuals [5] but also that good collaboration between
hospital and primary care and the county council and
municipality is required to provide the best possible care.
Finally, the many different individuals entering the
data in the NQRs make them difficult to validate. In other
words, even if the variables exist in the NQRs to describe
health, it is important to consider whether the available
data are valid. At the same time, data from NQRs are sup-
posed to be entered routinely by health care staff; there-
fore, NQRs could provide important information without
causing any additional distresses or discomfort among
the most ill older adults. Further, our results show that
interesting data and trajectories can be retrieved across the
NQRs combined with NHRs. The study, thus, encourages
further development of the NQRs with regard to complete-
ness, coverage and use. For example, their direct linkage to
electronic medical records is one factor that could ease the
burden of entering data and at the same time create more
valid data. A similar conclusion was made by Alguren
et al. [33], who suggested that data management personnel
could manage the administrative task to enter data, so that
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health care professionals could spend more time analyzing
data and working with quality improvements.

Conclusion

The information available in NQRs provides a starting point
for the possible use of registry data as a basis for research on
interventions into the issues associated with aging and par-
ticularly research on care for older adults. When used appro-
priately, NQRs provide a population-based representative
network that has immediate external validity and established
follow-up procedures. There is a fair overlap of functional and
health parameters, such as body mass index and quality of life,
among the NQRs allowing for combining data across NQRs
to examine. Thus, the current analyses hint at the promise of
NQR-based research to support care planning in older adults, if
the NQRs are used and maintained consistently and combined
strategically. There are several limitations of combining data
from NQRs and use for research purposes. Consequently, fur-
ther development is needed, for example, to minimize double
recording as well as maximize coverage and utility. A take
home message for countries aiming to develop NQRs would
be to think carefully about which variables to include and that
perhaps an overarching system can be more fruitful when col-
lecting information to monitor and evaluate care as well as in
quality improvement work and research.
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