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Abstract

Background: Age increases the risk of emergency department [ED] visits. Health related quality of life (HRQoL) is
often estimated as an outcome of ED visits, but it can be a risk factor of ED visits. This study aims to assess the
association of HRQoL with time to first ED visit and/or frequent ED use in older adults during four-year period and
if this association differs in 66–80 and 80+ age groups.

Methods: Data from the Swedish National Study on Aging and Care-Blekinge of wave 2007–2009 was used in
combination with electronic health records on ED visits. The analytical sample included 673 participants of age
66 years and older with information on HRQoL. Cox proportional hazard model was used to assess the association
between HRQoL and time to first ED visit. Logistic regression analysis was performed to estimate the association of
HRQoL with frequent ED use.

Results: During the study period, 55.3% of older adults visited the ED and 28.8% had a frequent ED use. Poor
physical HRQoL was independently associated with first ED visit both in total sample (p < 0.001) and in 66–80 (p < 0.
001) and 80+ (p = 0.038) age groups. Poor mental HRQoL had no significant association with first ED visit and
frequent ED use.

Conclusion: Findings suggest that poor physical HRQoL is associated with time to first ED visit in older adults.
Therefore, physical HRQoL should be considered while planning interventions on the reduction of ED utilisation in
older adults. Explanatory factors of frequent ED use may differ in age groups. Further studies are needed to identify
associated factors of frequent ED visits in 80+ group.
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Background
Aging is a process that increases risk of functional
decline and multiple health problems. In old age, fluctu-
ations in health status from one day to another can lead
to acute needs of health care. The emergency depart-
ment (ED) is often an inappropriate setting for the older
people with complex health problems, because of its
stressful environment, long length of stay, and poor
continuity of care. In Sweden, people of age 65 or more
make up approximately 35% of all ED visits [1]. Frequent

ED use contributes to overcrowding and longer length
of stay at ED [2]. According to the Swedish National
Board of Health and Welfare [3], age is an important
factor for longer length of stay at ED. This points
towards the importance of determining age-specific
contributing factors of ED visits in order to prevent
avoidable acute visits. Subjective perceptions of Health
Related Quality of Life (HRQoL) can be a predictive of
acute health care utilisation.
Quality of Life (QoL) is a dynamic and multidimen-

sional concept referring to the general wellbeing of
individuals. Previous research has demonstrated that
health is a dominant domain of QoL according to the
older people’s own definitions [4, 5], can be operationa-
lised as the subjective perception of physical and mental

* Correspondence: mna@du.se
1School of Education, Health and Social Studies, Dalarna University, SE-791 88
Falun, Sweden
2Aging Research Center, Karolinska Institutet & Stockholm University,
Tomtebodavägen 18A, SE-171 65 Solna, Sweden
Full list of author information is available at the end of the article

© The Author(s). 2018 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Naseer et al. Health and Quality of Life Outcomes  (2018) 16:144 
https://doi.org/10.1186/s12955-018-0967-y

http://crossmark.crossref.org/dialog/?doi=10.1186/s12955-018-0967-y&domain=pdf
http://orcid.org/0000-0001-7231-826X
mailto:mna@du.se
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/


health estimated from self-perceived mobility, pain,
energy level, sadness, and social participation [4, 6]. A
recent study on Swedish older people (65–84 years) has
shown that there are stable trends in reporting poor
self-rated health and severe problems in different
domains of HRQoL over 8 years [7]. In clinical research,
HRQoL is often measured as an outcome of a disease,
intervention [8] or health care visit [9]. Poradzisz and
Florczak, [8] argue that HRQoL could influence
adherence to medication, healthy life style and
self-management. Therefore, instead of seeing HRQoL
only as a designated outcome, future research should
consider HRQoL as an input. This study will focus on
whether HRQoL is associated with time to first ED visit
and/or frequent ED use.
Previous studies have shown that self-rated health and

HRQoL are important predictors of ED visit [10–12]
and frequent ED use [2]. However, these studies have
focused on people with specific health problems, have
sampled from a broad age range [10, 11], or have
included outpatients of geriatric centre or people from
particular settings, such as older people living in their
own homes [12]. Focusing on specific settings or health
problems may only help to reduce ED visits for par-
ticular group and using samples that have a broad
age range may mask the influence of age specific charac-
teristics such as living circumstances, high risk of
multi-morbidity or poor HRQoL [7]. Therefore, to reduce
ED visits it is essential to determine age specific risk
factors of ED and consider frequent utilization of ED [2].
However, there is a lack of studies on HRQoL and ED
visits based on populations including both people living in
their own homes and in institutions of older adults and
analysing separate age groups. Moreover, previous re-
search has shown that sociodemographic variables such as
age, gender, education, housing, health care use [13],
health and functional status [12, 13] and living alone [14]
can explain ED visits in older people. Therefore, it is
important to consider these explanatory variables while
exploring the association between HRQoL and ED visits.
The aim of this study was to investigate if HRQoL is

associated with time to first ED visit and/or frequent ED
use in older adults during a 4 year-period. A second aim
was to examine whether this association differs between
the 66–80 and 80+ age groups.

Methods
Study design, population and procedure
This study has a prospective cohort design. It is based
on the Swedish National Study on Aging and Care
(SNAC), which is an ongoing longitudinal multicentre
cohort study on adults of age 60 years and more, with
its first data collection wave in 2001–2003. Data was
collected via self-administrated questionnaires. In SNAC,

participants are followed up every sixth years for < 80
and every third year for 80+. The following age cohorts
are included 60, 66, 72, 78, 81, 84, 87, 90, 93, and
96 years. For further details of SNAC, see [15].
In this study, data from one out of four sites of

SNAC, that is, SNAC-B (Blekinge), is used. SNAC-B
covers a community of Sweden with approximately
62,300 inhabitants. In SNAC-B, national population
register was used to invite the subjects for participa-
tion in study. For age cohorts 60, 66, 72 and 78,
people were selected randomly, while the entire popu-
lation was invited to participate in the study for age
cohorts 81, 84, 87, 90, 93 and 96 years. In the
SNAC-B of wave 2007–2009, 978 subjects of age ≥
66 years were invited to participate in the study. The
subjects of age cohort 60 years were not included in
this wave as it was the first follow up after 6 years of
those who participated in the wave 2001–2003 of
SNAC-B. Of 978 invited participants, 841 (85.9%)
agreed to participate in the study, 63 refused to par-
ticipate, 46 received the invitation but died before
data collection, and other reasons of non-participation
were poor health (n = 12), moved to another region of
Sweden (n = 10) or not being reachable (n = 6).
In the present study, data from the SNAC-B of wave

2007–2009 was used as baseline. The inclusion criteria
used in this study were that the participants should be
66 years of older and have provided information on
HRQoL, which gave an analytical sample of 673 partici-
pants of age ≥ 66 years including individuals living in their
own homes and institutionalised housing. Electronic
health care record was used to obtain information on ED
visits during 4 years from baseline. No difference was
observed for ED visits for who did or did not provide
information on HRQoL. However, individuals with
missing information on HRQoL were older, more
dependent in their activities of daily living (ADL) and their
instrumental activities of daily living (IADL), and they
more likely to live in institutions, live alone and have
diseases/illnesses.
Data was collected in accordance to the Helsinki

declaration, and both verbal and written informed
consent was obtained. The SNAC-B in combination with
electronic health record has been awarded ethical
approval by the ethics committee of Lund University
(LU 128–00, LU 604–00).

Materials
In this study, time to first ED visit and frequent ED use
served as dependent variables in the analyses. Informa-
tion on ED visits was obtained from electronic health
record held by the Blekinge County Hospital of Sweden,
and was dichotomised as having/not having at least one
ED visit during 4 years. In previous research, a varying
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number of visits (≥4 - ≥6) over different time periods
have been used to define frequent ED use [2, 16, 17]. In
this study, frequent ED use was defined as having four
or more ED visits during a 4 year-period.
HRQoL was measured at baseline via Short-Form

Health Survey (SF-12), collected through the question-
naire. SF-12 is a validated instrument [6] and is widely
used in older adults. It consists of two dimensions:
physical and mental. Physical HRQoL includes subjective
perception of general health, difficulty in performing
moderate activities, climbing of several flights of stairs,
bodily pain, and accomplishing less due to physical
health, while mental HRQOL includes not being careful
in daily activities, accomplishing less due to mental
health, social interaction, energy level, sadness, calmness,
and peacefulness [6]. Sullivan’s algorithm was used to
compute the SF-12 score [18]. The score of each dimen-
sion of SF-12 ranges from 0 (poor) to 100 (good)
HRQoL. There is no gold standard definition of poor
HRQoL. Lowest quartile of HRQoL score was used to
define the poor HRQoL [19].
Information on other independent variables was

collected through the questionnaire. Dichotomous vari-
ables were used for gender (male/female), housing (living
in their own home/institutionalised housing), living
arrangement (living alone/together with somebody), and
education (primary school education/higher education).
A continuous variable was constructed for number of

diseases/illnesses (cardiovascular, diabetes, cancer, arthritis,
depression, dementia, fracture, osteoporosis, thyroid,
tuberculosis, Parkinson’s disease, asthma, trauma, inflam-
mation, epilepsy, chronic obstructive pulmonary disease,
bipolar, cataract, sleep apnea, and snoring). Score “1” was
given for each disease, ranging from 0 (no disease) to score
20. Katz index was used to measure the activities of daily
living (ADL; bathing, dressing, toileting, transferring,
continence and feeding) [20], and instrumental activities of
daily living (IADL; cleaning, transportation, shopping and
cooking) [21]. The score “1” was given for each dependency
with score range 0–6 for ADL and 0–4 for IADL.
Functional dependence was defined as ADL ≥1 and IADL
≥1, respectively.

Statistical analysis
As broad age ranges may mask the influence of changes
in the demographic characteristics and health status of
study population with age, the study sample was strati-
fied into two age groups: 66–80 years and 80+ years. To
make comparison between age groups Chi-squared test
was used for binary data and t-test for interval data. Due
to the significant differences in the characteristics of two
age groups (see Table 1) further analysis were conducted
both for the whole group and separately for each age
group. To estimate the association of HRQoL with ED
visits, dichotomous variables were constructed for
physical and mental HRQoL. The score in the lowest

Table 1 Characteristics of the total sample and stratified by age groups 66–80 years and 80+ years

Variables Total sample (n = 673) Age 66–80
(n = 445)

Age 80+
(n = 228)

p-value

Physical HRQoL mean (SD) 43.0 (11.7) 45.8 (10.5) 37.5 (11.8) < 0.001
< 0.001

Poor % 25.0 16.4 41.7

Good % 75.0 83.6 58.3

Mental HRQoL mean (SD) 53.8 (8.5) 54.7 (7.9) 52.1 (9.4) < 0.001
< 0.001

Poor % 25.0 20.0 34.6

Good % 75.0 80.0 65.4

Male % 43.4 44.5 41.2 0.418

Institutionalised housing % 4.3 1.6 9.6 < 0.001

Living alone % 40.4 28.1 64.5 < 0.001

Primary education % 48.9 43.8 59.6 0.001

Dependent in ADL (≥1, %) 9.8 5.2 18.9 < 0.001

Dependent in IADL (≥1, %) 57.6 48.5 75.3 < 0.001

Number of diseases/illnesses mean (SD) 1.4 (1.2) 1.4 (1.2) 1.2 (1.0) 0.048

ED visit (yes, %) 55.3 47.9 69.7 < 0.001

Frequent ED use (yes, %) 28.8 27.2 30.8 0.450

Abbreviations: HRQoL Health related quality of life, SD standard deviation, ADL activity of daily living, IADL instrumental activity of daily living, ED emergency
department. Dichotomous variables were constructed for physical and mental HRQoL. Lowest quartile with cut-offs ≤33.2 and ≤ 50.1 were used to define poor
physical and mental HRQoL, respectively. Twenty different diseases/illnesses were included in the variables number of diseases/illnesses (range: 0–6). The internal
dropout for variable education was 22% for 66–80 and 27% for 80+ group. The Chi-squared test was used for nominal data and t-test for interval data to compare
the difference between the age groups
Significance is tested as p < 0.05 are captured in italic
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quartile was defined as poor HRQoL. The cut-offs ≤33.2
and ≤ 50.1were used to define poor physical and mental
HRQoL, respectively. Time to event data was computed
from the date of baseline data collection to the date of
first ED visit during 4 year-period. Time from baseline
to mortality and/or end of follow-up (31 December
2011) was used as censored.
Cox-proportional hazard model [22] was used to test

the association of physical and mental HRQoL with time
to first ED visit. To avoid association by chance, physical
and mental HRQoL variables were entered with all inde-
pendent variables simultaneously at the first step of Cox
proportional model and backward Likelihood Ratio (LR)
method was used. The LR accounts for likelihood of a
variable to satisfactorily explain outcome variable [23].
Default setting of probability for stepwise entry, that is,
0.05 entry and 0.10 for removal was used. The results
are presented as hazard ratio (HR) with 95% confidence
interval (CI).
Logistic regression was used to test the association of

physical and mental HRQoL with frequent ≥4 ED visits.
In the logistic regression models, all variables were en-
tered simultaneously and backward LR method was used.
The results are presented as odds ratio (OR) with 95% CI.
In order to analyse the stability (internal validation) of

final models in the Cox and Logistic regression boot-
strap approach with 1000 bootstrap samples (default
settings) was performed [24]. In the bootstrap, simple
sampling method with bias-corrected and accelerated

confidence interval type were used. To test significance,
p < 0.05 was used. SPSS version 24 for Windows was
used to conduct the analysis.

Results
Descriptive analyses
At baseline, the mean age of the participants was
76.8 years and 43.4% of them were men. The mean
scores of physical and mental HRQoL were significantly
lower in the 80+ age group compared to the 66–80 age
group, and the percentages of participants with poor
physical and mental HRQoL were higher in the 80+
group than 66–80 group (p < .001) (Table 1). In addition,
compared to the 66–80 age group, individuals in the 80
+ group were more likely to live in institutionalised
housing (p < 0.001), live alone (p < 0.001), have primary
school education (p = 0.001), and be dependent in ADL
and IADL (p < .001). However, the mean number of dis-
eases/illnesses was higher in the 66–80 group than 80+
group (p = .048). During the 4 year-period, 55.3% of the
total sample had at least one ED visit and 28.8% had
frequent ED visits. The percentage of individuals having
an ED visit was higher in the 80+ group than 66–80 years
group (p < .001). No significant difference between the
age groups were observed regarding frequent ED use.
The median follow-up period was 2.77 years (range

0.01 to 4.42 years). Compared to the 66–80 age group,
people aged 80+ were more likely to have one or more
ED visits during the study period (Fig. 1).

Fig. 1 Number of emergency department visits during the study period in 66–80 and 80+ age group
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Multivariate analyses of time to first ED visit
Poor physical HRQoL showed 68% (HR 1.68, 95% CI
1.29–2.20) increased hazard of time to first ED visit
compared to good physical HRQoL, in the total study
population (Table 2, final model). Association between
poor physical HRQoL and time to first ED was also sig-
nificant in 66–80 (HR 1.97, 95% CI 1.34–2.88) and 80+
(HR 1.46, 95% CI 1.02–2.10) age group. However, no sig-
nificant association between poor mental HRQoL and
time to first ED visit was observed.
Moreover, age above 80 was significantly associated

with time to first ED visit (HR 1.74, 95% CI 1.34–2.25)
in the total study sample. For the 66–80 age group, people
with diseases/illnesses (HR 1.15, 95% CI 1.02–1.29)
exhibited increased likelihoods of time to first ED visit,
but not in the 80+ age group.

Multivariate analyses of frequent ED use
In the total study population, poor mental HRQoL was
significantly associated (OR 1.88, 95% CI 1.07–3.32) with
frequent ED use compared to good mental HRQoL
(Table 3, final model). However, this association no
longer remained significant after the robustness analysis
done by bootstrap approach. For frequent ED use,

physical HRQoL was not significant. In the 66–80 age
group, people living in institutionalised housing (OR
11.69, 95% CI 1.04–131.62), having primary education
only (OR 2.32, 95% CI 1.10–4.88), and being dependent
in ADL (OR 3.68, 95% CI 1.01–13.29) were more likely
to have frequent ED use.

Discussion
The aim of this study was to determine whether
HRQoL is associated with time to first ED visit and/
or frequent ED use in older people and if this associ-
ation differs between the 66–80 and 80+ age groups.
Fifty five percent of the total sample had at least one
ED visit during 4 year-period and twenty eight per-
cent had frequent ED use. Poor physical HRQoL was
significantly associated with the time to first ED visit
both in the total sample and in both age groups. For
frequent ED use, associations with poor physical and
mental HRQoL were not significant. Other significant
factors of time to first ED visit were age above 80 in total
sample and number of diseases/illnesses in 66–80 age
group. Institutionalised housing, primary education, and
ADL dependence were significantly associated with

Table 2 Cox proportional hazard regression backward likelihood ratio (LR) model for first emergency department (ED) visit

Variables Total (n = 503) 66-80 years (n = 339) 80+ years (n = 164)

HR (95% CI) p-value HR (95% CI) p-value HR (95% CI) p-value

Model step onea

Poor Physical HRQoL 1.53 (1.12-2.10) 0.007 1.97 (1.28-3.02) 0.002 1.22 (0.77-1.91) 0.387

Poor Mental HRQoL 1.13 (0.85-1.51) 0.391 1.11 (0.74-1.67) 0.592 1.13 (0.75-1.70) 0.544

Age (80+) 1.71 (1.31-2.24) <0.001 - - - -

Male 1.18 (0.91-1.52) 0.205 1.11 (0.80-1.54) 0.500 1.29 (0.82-2.03) 0.262

Institutionalised housing 0.90 (0.49-1.64) 0.738 1.44 (0.50-4.12) 0.487 0.74 (0.35-1.55) 0.427

Living alone 1.10 (0.83-1.46) 0.489 1.06 (0.74-1.53) 0.732 1.29 (0.79-2.11) 0.295

Primary education 1.16 (0.91-1.47) 0.228 1.06 (0.77-1.45) 0.713 1.34 (0.90-1.99) 0.147

Dependent in ADL (≥1) 1.04 (0.68-1.57) 0.852 0.80 (0.41-1.58) 0.536 1.14 (0.67-1.94) 0.627

Dependent in IADL (≥1) 1.21 (0.93-1.57) 0.143 1.16 (0.83-1.61) 0.376 1.34 (0.84-2.14) 0.215

Number of diseases/illnesses 1.08 (0.98-1.19) 0.104 1.14 (1.01-1.29) 0.026 1.02 (0.86-1.20) 0.785

Final modelb

Poor Physical HRQoL 1.68 (1.29-2.20) <0.001* 1.97 (1.34-2.88) <0.001* 1.46 (1.02-2.10) 0.038*

Age 80+ 1.74 (1.34-2.25) <0.001* - - - -

Dependent in IADL 1.27 (0.98-1.63) 0.067 - - - -

Number of diseasees/illnesses 1.15 (1.02-1.29) 0.021* - -

The sample only includes respondents who have responded to all included covariates and is, thus, smaller than in Table 1. Abbreviations: HRQoL Health related
quality of life, ADL, activity of daily living, IADL instrumental activity of daily living, HR hazard ratio, CI confidence interval. In the analysis, good physical and
mental health related quality of life, female, living at home, living together, education higher than primary, independence in ADL and IADL, and having no
disease/illness were used as reference categories. The p-value < 0.05 was used to test significance. aCox proportional hazard regression backward LR at step one
including all variables. bCox proportional hazard regression backward LR at final step. In total sample, LR at step one was 3167.37, p < 0.001 and at final step was
3174.23, p < 0.001. In 66–80 age group, LR at step one was 1725.29, p = 0.004 and at final step was 1728.33, p < 0.001. In 80+ age group, LR at step one was
1058.87, p = 0.214 and at final step was 1066.54, p = 0.037
*Significant p-value based on 1000 Bootstrap samples with bias-corrected and accelerated confidence interval type
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frequent ED use in 66–80 age group, however not in
80+ group.
Age may not have a direct correlation with time to

first ED visit, but the risk of health problems associated
with aging increase the risk of an ED visit. In this study,
the characteristics of the 80+ age group can explain the
association between the 80+ age category and time to
first ED visit. Risk factors such as poor perceived health
and aging may have some similarities with number of
diseases, ADL and IADL dependence [25]. In our study,
this may have masked the effect of other variables, such
as IADL. Therefore, different models were tried by
excluding HRQoL, ADL and IADL (not shown here).
Exclusion of HRQoL improved the effect of IADL and
number of diseases/illnesses while exclusion of ADL and
IADL did not effect on the significance of HRQoL.
The association between poor physical HRQoL and

time to first ED visit both in the total sample and age
groups are in line with the findings of previous research
[10, 12]. A mixed method study [4] showed that physical
health was the most important domain of QoL for older
people and that this might be due to the fact that poor
physical health impacts on mobility, which ultimately

leads to dependence. The measurement of physical
HRQoL is broader and includes not only subjective
assessments of health but also the impact of subjective
health on individual’s mobility and independence. This
may explain the association between physical HRQoL
and time to first ED visit in present study. Findings
suggest that improvement in physical HRQoL can
contribute to decrease the ED utilization in older people.
Previous research suggests that preservation of mobility
and/or functional ability and health promotion counsel-
ling can positively contribute to self-perceived health [9,
25].
In the present study, perhaps surprisingly the number

of diseases/illnesses showed increased likelihood for ED
visits in 66–80 but not in the 80+ group. This can be
explained by the characteristics of the study sample, that
is, that the 80+ group had a lower mean number of
diseases/illnesses than the 66–80 group and by “selective
mortality”. Participants with more health problems may
have not reached to the age of 80+ or did not participate
in the study because of their health status [15].
Poor mental HRQoL was not significant for the time

to first ED visit and/or for frequent ED use. Lack of

Table 3 Logistic regression backward likelihood ratio (LR) model for frequent emergency department (ED≥ 4) use among
respondents who have had a first ED visit

Variables Total (n = 280) 66-80 years (n = 161) 80+ years (n = 119)

OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value

Model step onea

Poor Physical HRQoL 1.38 (0.73-2.60) 0.317 1.04 (0.37-2.86) 0.938 1.23 (0.50-3.00) 0.649

Poor Mental HRQoL 1.64 (0.89-3.03) 0.108 1.42 (0.56-3.56) 0.450 1.70 (0.69-4.17) 0.242

Age (80+) 0.72 (0.38-1.34) 0.308 - - - -

Male 1.77 (1.01-3.11) 0.045 2.10 (0.97-4.56) 0.059 1.67 (0.68-4.13) 0.260

Institutionalised housing 1.34 (0.39-4.60) 0.635 10.36 (0.83-128.32) 0.069 0.76 (0.13-4.29) 0.759

Living alone 1.47 (0.81-2.66) 0.199 1.22 (0.55-2.74) 0.615 1.76 (0.64-4.83) 0.273

Primary education 1.32 (0.75-2.29) 0.326 2.33 (1.10-4.94) 0.026 0.68 (0.28-1.62) 0.389

Dependent in ADL (≥1) 0.88 (0.36-2.14) 0.784 3.53 (0.69-17.93) 0.128 0.46 (0.14-1.53) 0.211

Dependent in IADL (≥1) 0.98 (0.53-1.79) 0.952 0.81 (0.37-1.74) 0.594 1.30 (0.44-3.89) 0.628

Number of diseases/illnesses 1.00 (0.81-1.24) 0.935 0.92 (0.70-1.22) 0.589 1.05 (0.72-1.53) 0.800

Final modelb

Poor Mental HRQoL 1.88 (1.07-3.32) 0.028 - - 1.69 (0.74-3.83) 0.205

Male 1.56 (0.92-2.65) 0.099 1.92 (0.92-4.04) 0.082 - -

Institutionalised housing - - 11.69 (1.04-131.62) 0.046* - -

Primary education - - 2.32 (1.10-4.88) 0.025* - -

Dependence in ADL - - 3.68 (1.01-13.29) 0.047* - -

Abbreviations: HRQoL Health related quality of life, ADL activity of daily living, IADL instrumental activity of daily living, OR odds ratio, CI confidence interval. In the
analysis, good physical and mental health related quality of life, female, living at home, living together, education higher than primary, independence in ADL and
IADL, and having no disease were used as reference categories. The p-value < 0.05 was used to test significance
aLogistic regression backward LR at step one including all variables
bLogistic regression backward LR at final step
In total sample, LR at step one was 323.63, p = 0.04 and at final step was 328.10, p = 0.024. In 66–80 age group, LR at step one was 175.52, p = 0.101 and at final
step was 177.05, p = 0.092. In 80+ age group, LR at step one was 135.97, p = 0.052 and at final step was 140.79, p = 0.013
*Significant p-value based on 1000 Bootstrap samples with bias-corrected and accelerated confidence interval type
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studies on the association of mental HRQoL and ED
visits limit the comparison and explanation of this finding
in relation to previous research. However, this finding
contradicts a Norwegian study on hospital admissions
in nursing home residents [26]. One explanation could be
the different outcomes, that is, that hospital admis-
sions that can be either planned or unplanned while
ED visits are always unplanned. Another explanation
to the contradictory results could be that the study
population in the Norwegian study was limited to
nursing home residents [26].
Institutionalised housing, primary school education

and dependence in ADL were significant risk factors of
frequent ED use in 66–80 age group. However, variables
included in this study did not explain frequent ED use in
80+ group. Age is often considered as a control variable
in the studies on ED visits [2, 12]. This limits the ability
to compare with previous research and find explanations
to why some variables were important for below 80 age
group but not in 80+. Thus, future studies are warranted
to explore the risk factors of frequent ED use in 80+
group.

Strengths and limitations of the study
There are few potential limitations that should be
considered while interpreting findings of this study.
HRQoL is a subjective health measure that is dynamic in
nature, but it is only measured at one time point in this
study. Moreover, aging is not a state but a process asso-
ciated with health problems, and the severity of these
health conditions can vary over time, particularly in the
80+ age group. This might have influenced the findings
of this study. A limitation of this study is that
self-reported information on independent variables such
as diseases/illnesses might be influenced by recall bias.
Moreover, this study was based on a regional sample of
older adults and, considering organisational differences
across regions (and countries), results may not be gener-
alised to the whole population. In addition, participants
who provided information on HRQoL were younger,
healthier with fewer diseases/illnesses (mean ≈ 1.4),
better functional ability, and more likely to live in their
own home together with relatives than those who did
not respond to the HRQoL item. However, no difference
was observed for ED visits between those who did or did
not provide information on HRQoL. In this study, popu-
lation with cognitive impairment was underrepresented.
Current and previous health care use could explain
current ED use [13], but this was not considered in this
study due to unavailability of information.
A strength of this study is that it is based on a popula-

tion based sample rather than a clinical sample, and that it
includes older adults living in their own home and in insti-
tutionalised housing. Another strength is that information

on ED visits was obtained from hospital records, that is,
recall bias did not influence the outcome variables of this
study. A prospective study design with a long follow-up
period and separate analyses for different age groups are
other strengths of this study.

Conclusion
In this study, 55.3% of older adults visited the ED and
28.8% had a frequent ED use during 4 year-period. This
study identified different explanatory variables of ED
visits specific to each age group. This highlights the
importance of age stratified analyses. However, some
similarities were also observed, for example poor physical
HRQoL increased the likelihood of first ED visit in both
age groups.
Poor physical HRQoL was associated with increased

hazard of time to first ED visit independent of diseases/
illnesses, both in total sample and in age groups.
Findings suggest that improvement of physical HRQoL
in adults of age ≥ 66 years has the potential to reduce
the first ED visit. Health promotion counselling in other
settings than EDs, such as geriatric centres or primary
health care, could help to identify and address risk
factors behind poor HRQoL. Ultimately, this could
contribute in the decline of acute care utilization. Risk
factors of frequent ED use in 80+ group are still unclear,
and future studies on this age group is needed.
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