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  Abstract 
  Objective.  Little is known about the prognosis of patients with chronic disease who contact the out-of-hours (OOH) service 
in primary care. The characteristics of contacts with the Danish out-of-hours service and daytime general practice, 
hospitalization, and death were studied during a 30-day follow-up period in patients with chronic heart diseases.  Design . 
Cohort study.  Setting and subjects.  The study was based on data from 11 897 adults aged 18    �    years from a Danish survey 
of OOH contacts, including information on consultation type. Reason for encounter (RFE) was categorized by OOH GPs 
at triage as either  “ exacerbation ”  or  “ new health problem ” . Registry data were used to identify eligible patients, and the 
cohort was followed for 30 days after OOH contact through nationwide registries on healthcare use and mortality.  Main 
outcome measures . The 30-day prognosis of chronic-disease patients after OOH contact.  Results.  Included patients with 
chronic disease had a higher risk of new OOH contact, daytime GP contact, and hospitalization than other patients during 
the 30-day follow-up period. OOH use was particularly high among patients with severe mental illness. A strong association 
was seen between chronic disease and risk of dying during follow-up.  Conclusion.  Patients with chronic disease used both 
daytime general practice and the out-of-hours service more often than others during the 30-day follow-up period; they 
were more often hospitalized and had higher risk of dying. The fi ndings call for a proactive approach to future preventive 
day care and closer follow-up of this group, especially patients with psychiatric disease.  
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be seen by their own GP in the daytime to ensure 
coherent and comprehensive care. However, this 
group of patients also seem to have high needs for 
OOH care for handling both new health problems 
and exacerbations of existing chronic disease [5]. 
Nevertheless, little is known about the short-term 
prognosis for patients with chronic diseases who con-
tact the OOH service. To better plan and optimize 
both daytime and OOH care for patients with chronic 
disease, more knowledge is needed regarding their 
short-term prognosis and their use of healthcare ser-
vices after an OOH contact. 

 We aimed to analyse the 30-day prognosis after 
OOH contact for patients with one of fi ve selected 

     Introduction 

 An increasing number of people suffer from chronic 
diseases in the Western world due to lifestyle, rising 
life expectancy, and recent advances in medical sci-
ence. In Western countries, patients diagnosed with 
chronic diseases consume 70 – 80% of all healthcare 
costs, and chronic diseases are estimated to account 
for more than 60% of all deaths [1,2]. Therefore, 
healthcare provision must be effi cient and of high 
quality. A special aspect is the development of a more 
proactive approach to both daytime care and acute 
out-of-hours (OOH) care. Such a new direction will 
depend broadly on well-coordinated primary care 
[3,4]. Patients with chronic disease should, preferably, 
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chronic diseases (i.e. heart disease, lung disease, 
diabetes, severe mental illness, or cancer) by studying 
the characteristics and the frequency of contacts with 
the OOH service, contacts with the daytime GP, 
hospitalization, and the risk of death.   

 Material and methods   

 Design and setting 

 The study was based on data from the Danish survey 
 “ Kontakt- og sygdomsm ø nster i l æ gevagten LV-KOS 
2011 ”  (LV-KOS), which has been described else-
where in detail [6]. The LV-KOS survey was a com-
prehensive population-based cross-sectional study 
performed in the Central Denmark Region describ-
ing contacts with the OOH service during a 12-month 
period from 2010 to 2011. The GPs included patients 
through electronic pop-up questionnaires for three 
different types of contacts with the OOH service: 
telephone consultations, clinical consultations, or 
home visits. The pop-up questionnaires were inte-
grated into the existing electronic OOH patient 
administration system. The OOH GPs were asked 
whether the reason for the encounter (RFE) in ques-
tion regarded a  “ new event ”  or an  “ exacerbation ”  of 
an already diagnosed chronic disease. The frequency 
of the pop-up questionnaire was set to ensure both 
an acceptable GP workload and suffi cient sample 
size for valid research results: one in every 10 tele-
phone contacts, one in every three clinical consulta-
tions, and every home visit. We have previously shown 
that the participating GPs were representative of all 
GPs working in the OOH service during the study 
period. Likewise, the registered contacts (for all three 
types of contact) were highly representative of all 
contacts with the OOH in the region during the 
investigated period of time [6].   

 Study population 

 The study population comprised a cohort of 11 897 
adult patients aged 18 years or older with a Danish 
civil registration (CPR) number, which is assigned to 
all Danish residents [7]. Patients who had died at the 
time of inclusion in the LV-KOS survey were excluded 
(n    �    203). Included patients were categorized accord-
ing to chronic disease defi ned as heart disease, lung 
disease, severe mental illness, diabetes, or cancer by 
using information from Danish nationwide registries 
(Figure 1) [5,8].   

 Defi ning the populations with chronic disease 

 To identify patients with chronic disease, we linked 
the LV-KOS cohort [9] with information from Danish 
nationwide registries [8] by using the CPR number as 
key identifi er for the period 1 January 2005 to the 
day before inclusion in the LV-KOS survey. We used 
information on recorded diagnoses (categorized 
according to the International Classifi cation of 
Diseases (ICD-10) [10]), prescribed medicine (cat-
egorized according to the Anatomical Therapeutic 
Chemical (ATC) Classifi cation System [11,12]), and 
data on health services provided by general practice 
[13] (see Figure 1). Classifi cation of patients for the 
fi ve chronic diseases was done in the following way. 
Heart disease: patients were categorized to heart dis-
ease if they were registered in the Danish National 
Hospital Register with a diagnosis of unstable angina 
(ICD-10 I20) or myocardial infarction (ICD-10 
I21). Diabetes: the Danish National Diabetes Regis-
ter contains all patients with a fi nal diagnosis of dia-
betes (ICD-10 DE10-14, DH36.0, and DO24 
(excluding DO24.4), and also lists patients who meet 
the criteria of an algorithm for identifying diabetes 
[14]. Therefore, patients were categorized as having 
diabetes if registered in the Danish National Diabetes 
Register. Psychiatric disease: patients were catego-
rized as having severe psychiatric disease if registered 
with a diagnosis of schizophrenia (ICD-10 F20), 
schizoaffective disorders (ICD-10 F25), or bipolar 
affective disorder (ICD-10 F30 and F31) in the Danish 
Psychiatric Central Registry [15]. Cancer: patients 
with cancer were identifi ed through their registration 
in the Danish Cancer Registry [16] (ICD-10 C00-
C97), excluding non-melanoma skin cancers (C44). 
Lung disease: patients with lung disease were defi ned 
according to a validated electronic algorithm [17] 
comprising ICD-10 J40-J47 or J96,  or  redemption of 
at least two prescriptions for medications with ATC 
codes R03AC, R03AK, R03BA, R03BB, R03CC, 
R03DA, or R03DC (all including sub-codes) within 
the past 12 months,  or  oxygen treatment coded with 
ATC code V03AN01,  or  at least two spirometries 

   Limited knowledge exists on the prognosis  •
of patients with chronic disease who attend 
out-of-hours (OOH) primary care.   
 Patients with at least one out of fi ve selected  •
chronic diseases had higher OOH and GP 
use and also increased risk of hospitalization 
than other patients during the 30-day fol-
low-up period.   
 Patients with chronic disease in combina- •
tion with OOH contact were at high risk of 
dying.   
 The fi ndings mandate more proactive  •
approaches to future preventive day care and 
follow-up of patients with chronic disease.   
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based on the Danish health service codes 7113 or 
7121 performed within the past 12 months. Data on 
redeemed prescriptions were collected from the Dan-
ish National Prescription Registry [11]. A group of 
patients was identifi ed with two or more of the fi ve 
selected chronic diseases and designated as  “ 2    �    diag-
nosed ” . Patients with more than one of the fi ve 
chronic diseases were included in the numerator for 
each specifi c disease.   

 Data on outcome 

 Information on the date of the index contact was 
obtained from the LV-KOS data. For patients with 
more than one contact, the fi rst date of inclusion was 
used. Registry data were obtained for the time period 
from the index date and 30 days onwards. Data on 
face-to-face encounters at the OOH service or day-
time general practice came from the Danish National 
Health Service Registry [13] and were based on the 
remuneration codes for services provided by general 
practice (Figure 2). Information on hospitalization 
was obtained from the Danish National Patient Reg-
istry [18] and the Danish Psychiatric Central Regis-
try [15], while the date of death was obtained from 
the Danish Register of Causes of Death [19].   

 Statistical analyses 

 The study population was divided into two groups 
according to the GPs ’  assessment of the RFE as 
either  “ exacerbation of chronic disease ”  or  “ new 
health problem ” . Descriptive analyses were per-
formed for each of the fi ve chronic diseases (irrespec-
tive of individuals with multiple diagnoses) by gender 
and for different age groups. Outcome measures for 
repeated contacts with the OOH service, contacts 
with the daytime GP, hospital admission, and death 
were calculated for each patient. 

 Due to the sampling method (i.e. one in 10 tele-
phone contacts, one in three clinical consultations, 
and every home visit), weighted analyses using sam-
pling weights defi ned as the reciprocal of the sam-
pling fraction were performed [20]. 

 For chronic patients with and without exacerba-
tion, we calculated rates and rate ratios between the 
two groups for repeated OOH contacts, daytime con-
tacts with general practice, hospital admissions, and 
deaths during the follow-up period. Patients who died 
during the follow-up period were excluded at the time 
of death. Incidence rate ratios (IRR) with correspond-
ing 95% confi dence intervals (95% CI) were assessed 
using a Poisson regression model with robust error 
variance to account for clustering at GP level. 

National registries Variables 

Heart disease Danish National Registry of Patients ICD-10 codes: I20, I21 

Lung disease Danish National Registry of Patients ICD-10 codes: J47, J96, J40 

National Health Insurance Service 

Registry

Service codes: 7113, 7121 

(spirometries) 

Danish National Prescription 

Registry

ATC codes: 

R03AC, R03AK, R03BA, R03BB, 

R03CC, R03DA, R03DC,  

V03AN01 (oxygen) 

Diabetes National Diabetes Registry Civil registration number (CPR) and 

corresponding registry data 

Psychiatric

disease

Danish Psychiatric Central Registry Civil registration number (CPR) and 

corresponding registry data according to 

ICD-10 codes: F20, F25, F30, F31 

Cancer Danish Cancer Registry Civil registration number (CPR) and 

corresponding registry data according to 

ICD-10 codes: C00-C97 (excl. C44)

  Figure 1.     Sources and codes for identifi cation of patients with fi ve chronic diseases.  
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 The association between RFE and prognostic 
outcome after index contact was assessed using logis-
tic regression models with robust error variance mea-
sured as odds ratios (OR) with corresponding 95% 
CI and adjustments for gender and age. The refer-
ence group consisted of patients without any of the 
fi ve selected chronic diseases. Data were analysed 
using STATA /MP 12.1 (StataCorp LP, College 
Station, TX, USA).    

 Results 

 Outcomes were measured as contact with the OOH 
service, contact with the daytime GP, risk of hospital 
admission, and risk of death.  

 Repeated contact with the OOH service 

 Approximately 25% of the patients with severe psy-
chiatric disease, patients with exacerbation of heart 
disease, and patients with 2    �    diagnosis made new 
contacts with the OOH service during the 30 days 
of follow-up. In other chronic disease groups, the 
fi gures were approximately 20% or less, while this 
was 13% for other patients (Table I). Patients with a 
history of cancer and no exacerbation had the lowest 
number of repeated contacts with the OOH service 

compared with all other groups, including the remain-
ing population (Table I). Patients with exacerbation 
had a signifi cantly higher risk of repeated contacts 
with the OOH service during the follow-up period 
than patients contacting for a new health problem, 
and the risk was increased nearly threefold in patients 
with heart disease (IRR    �    2.90 (95% CI 2.02;4.17)) 
(Table II). In comparison with patients without any 
of the fi ve chronic diseases, the adjusted OR for 
repeated contact with the OOH during the follow-up 
was generally higher for patients who presented a 
new health problem at the index contact, in particu-
lar for patients with severe psychiatric disease 
(OR    �    2.45 (95% CI 1.28;5.08) (Table III).   

 Contact to the daytime GP 

 Fewer patients with severe psychiatric disease had a 
daytime GP contact during the follow-up period 
compared with all other groups (see Table I). Patients 
with exacerbation of chronic disease had a higher 
risk of having daytime GP contact during the fol-
low-up period than patients with a new health prob-
lem (seeTable II). Except for patients with diabetes 
who presented a new health problem, patients with 
chronic disease had signifi cantly lower adjusted OR 
for a daytime GP contact compared with patients 
without one of the chronic diseases; the lowest ORs 

0101 Clinic consultation 

0105 Email consultation 

0201 Telephone consultation 

0501,

0602

Telephone consultation, OOH 

0106 Preventive consultation (from 1 April 2011 included in 0101) 

0107 Annual follow-up, annual follow-up-consultation for diabetes  

0411-

0491

Home visit 

0471 Home visit, OOH 

2304 Preventive consultation as annual follow-up (from 1 April 2011 included in 0120) 

0120 Preventive annual medical care consultation from 1 April 2011 

2305 Home visit regarding status of resources and need for care for elderly patients (from 1 

April 2011 included in 0120) 

0121 Annual medical care consultation for elderly patients from 1 April 2011 

6101 Conversational therapy 

  Figure 2.     Remuneration codes for services provided by general practice (used in this study).  
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were observed in patients with exacerbation of severe 
psychiatric disease (OR    �    0.31 (95% CI 0.17;0.57) 
(see Table III).   

 Hospital admission 

 The risk of being hospitalized during the follow-up 
period did not seem to increase for 2    �    diagnosed 
patients who had been registered with an exacerba-
tion compared with those without exacerbation 
(IRR    �    0.95 (95% CI 0.85; 1.06)), while the risk 
increased for patients with heart disease (IRR    �    1.11 
(95% C: 0.90;1.36)) (see Table II). Patients with 
chronic disease consistently had a higher OR of being 
hospitalized during the follow-up period compared 
with patients without any of the fi ve investigated 
chronic diseases, although some of the results did not 
reach statistical signifi cance (see Table III).   

 Death 

 More patients with exacerbation of cancer died dur-
ing the follow-up period compared with all other 
patient groups, while only a few patients with severe 
psychiatric disease died (see Table I). The risk of 
death during the follow-up period was higher for 
patients with exacerbation of lung disease (IRR    �    1.29 
(95% CI 1.19;1.40), diabetes (IRR    �    1.21 (95% CI 
1.00;1.31)), or cancer (IRR    �    1.43 (95% C: 1.29;
1.59)) (see Table II). For patients with exacerbation 
of heart disease, the OR of death was nearly fi vefold 
higher (OR    �    4.71 (95% CI 1.80;12.30) than for 
patients without these chronic diseases. Patients with 
heart disease who presented a new health problem 
had the highest proportion of deaths of all groups (see 
Table III). The OR for death was more than 12 times 
higher for patients with exacerbation of cancer 
(OR    �    12.65 (95% CI 6.19;25.87) and nearly nine 
times higher for 2    �    diagnosed patients (OR    �    8.97 

(95% CI 4.55;17.68)) (see Table III). The risk of 
death was especially high among patients aged 61 
years or more (Table IV).    

 Discussion  

 Main fi ndings 

 Patients with exacerbation of chronic disease had a 
high risk of repeated OOH use, hospitalization, and 
death during the 30-day follow-up period. Nevertheless, 
these patients were less likely to have an encounter 
with their daytime GP during the follow-up period 
than patients without chronic disease, except for 
patients with diabetes who more often sought 
daytime GP care in this period. Patients with severe 
psychiatric disease illness had a higher OOH use 
than all other patients, and a large proportion of all 
patients with heart disease were hospitalized during 
the follow-up period. 

 A strong association was seen between chronic 
disease and risk of death during the follow-up period; 
approximately 10% of the patients with heart disease 
who presented a new health problem and 10% of the 
patients with exacerbation of diabetes died during 
this period. The risk of death was especially high for 
patients with cancer exacerbation, which could be a 
consequence of worsening disease.   

 Strengths and weaknesses of the study 

 Major strengths of this study included the consider-
able sample size and the high validity and complete-
ness of Danish registry data [14;21]. The study was 
based on comprehensive and unique data on con-
tacts with the OOH service in a large and randomly 
sampled population to ensure high statistical preci-
sion. Despite the considerable population size, our 
cohort of adults was divided into smaller groups 

  Table IV. Distribution of patients who died during the 30-day follow-up period after OOH contact 
with respect to age, exacerbation, or new health problem, and gender. 1   

Heart
  disease

  (n    �    357)

Lung
  disease

  (n    �    1395)
Diabetes

  (n    �    1331)

Psychiatric
  disease

  (n    �    320)
Cancer

  (n    �    1223)
2    �    diagosed
  (n    �    2392)

All deaths 44 (9.6) 87 (4.7) 93 (5.5) 4 (0.3) 132 (8.7) 97 (9.0)
Age groups:
    �    60 years 0 (0) 6 (7.8) 4 (5.9) 1 (25.0) 11 (16.0) 12 (13.8)
   61 – 75 years 10 (10.2) 24 (19.3) 25 (15.5) 3 (75.0) 49 (28.3) 38 (21.0)
   75    �    years 34 (89.8) 57 (72.9) 64 (78.5) 0 (0) 72 (55.7) 90 (65.2)
Exacerbation 15 (24.5) 37 (43.8) 31 (38.8) 2 (50.0) 47 (35.8) 48 (36.2)
New health problem 29 (75.5) 50 (56.2) 62 (61.2) 2 (50.0) 85 (64.2) 92 (63.8)
Gender:
   Men 23 (69.4) 41 (42.2) 43 (40.2) 3 (75.0) 62 (44.3) 68 (46.7)
   Women 21 (30.6) 46 (57.8) 50 (59.8) 1 (25.0) 70 (55.7) 72 (53.3)

    Note:  1 In numbers with corresponding contact distribution-related weighted percentage.   
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according to chronic disease and exacerbation. This 
may have affected the statistical precision in some of 
the estimates, although we obtained reasonable con-
fi dence intervals. 

 We studied fi ve common and well-defi ned chronic 
diseases for which registrations generally have high 
validity and demands for healthcare frequently vary. 
We included only data from patients who fulfi lled the 
inclusion criteria for our study for the fi ve years prior 
to the index date. Patients diagnosed more than fi ve 
years ago were assigned to the group of  “ other 
patients ” . Therefore, our results may not be fully 
generalizable to patients diagnosed more than fi ve 
years prior to the index date or to patients diagnosed 
with other chronic diseases. 

 The cohort was followed for up to 30 days with-
out loss to follow-up. Consequently, selection bias is 
an unlikely explanation for our fi ndings. The identi-
fi cation of adults with chronic disease was based on 
a correlation of CPR numbers and data from Danish 
health registries. We regard this procedure as the 
most valid method due to the high positive predictive 
value found for the specifi c diseases (as presented 
elsewhere) [17,22 – 24]. 

 The GP-assessed information for each contact 
allowed us to distinguish between contact due to an 
exacerbation of a chronic disease and contact due to 
a new health problem. This information was obtained 
specifi cally for the LV-KOS survey. To our knowl-
edge, no previous research or existing data sources 
contain as detailed data on OOH contacts. However, 
the LV-KOS data did not reveal any exhaustive infor-
mation as to whether the recorded exacerbations 
were due to the already identifi ed chronic disease 
(selected by us) or due to a competing chronic dis-
ease (unknown to us).   

 Findings in relation to other studies 

 To our knowledge, no previous studies have explored 
the short-time prognosis for patients with chronic 
disease in the OOH primary care setting as presented 
in the present study. In a recent Irish study among 
150 elderly multi-morbid patients [25], it was found 
that patients with unplanned contacts with general 
practice in the daytime or out of hours more often 
had severe physical complains than patients with 
planned contacts with the healthcare system. In rela-
tion to our study results, these fi ndings underline the 
relevance of further research in out-of-hours chronic 
care and identifi cation of factors that may lead to 
acute medical needs. 

 In our study, patients with heart disease were 
often hospitalized and had a high 30-day mortality 
rate compared with all other patient groups. A 
former study on treatment of acute myocardial 

infarction (AMI) showed a higher AMI frequency 
among patients with a signifi cantly shorter history of 
heart symptoms prior to the AMI event [26]. This 
might explain our results on the high proportion of 
patients with heart disease with repeated OOH con-
tact and the high proportion of patients with heart 
disease who were hospitalized or died during the 
follow-up period. This calls for further studies of 
these two groups and their motivations for contacting 
the OOH service. 

 In a study of the use of primary care among 
patients with mental illness, Johansen et   al. found 
that this group of patients had a low use of both 
OOH services and daytime general practice in rela-
tion to their psychiatric disease, but more often con-
tacted psychiatric specialists [27]. They showed that 
increased OOH use among these patients was mostly 
caused by a worsening of the psychiatric disease. Our 
fi ndings correspond highly with these results as we 
found that these patients were mostly managed by 
the OOH service or referred to hospital care rather 
than treated by the daytime GP during follow-up. 
This fi nding indicates prevention potential if GPs 
take a more proactive role. The high risk of hospital-
ization during follow-up could indicate a worsening 
of the psychiatric disease and the signifi cantly higher 
30-day mortality for patients with an exacerbation of 
severe psychiatric illness calls for further research 
into this particular group. 

 Our results show that patients with cancer use 
their daytime GP much more than the OOH ser-
vices, which may indicate that reasonably good over-
all disease control is provided in the daytime. Worth 
et   al. [28] also found a low OOH use among cancer 
patients, which was explained by well-functioning 
daytime care and a reluctance to contact OOH. Our 
fi ndings showed that cancer patients with exacerba-
tion had markedly higher OOH use than cancer 
patients without exacerbation. This corresponds with 
the fi ndings by Worth et   al., who found that the over-
all RFE at the OOH service was cancer-related pain. 
The high OR for hospital admissions among cancer 
patients during follow-up may call for optimization 
of basic palliative care for these patients. 

 In conclusion, the short-term prognosis for 
patients with chronic disease who had contacted the 
OOH service indicated increased need for OOH 
attention. Patients with one of the fi ve investigated 
chronic diseases had signifi cantly higher 30-day mor-
tality rates than other patients. 

 Further research is needed to identify future OOH 
initiatives that may ensure better care. Our fi ndings 
also call for more research in the general develop-
ments that could help establish a more proactive pre-
ventive approach to daytime care, and patients with 
psychiatric disease seem to require special attention.    
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