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Abstract
Aim Describe the epidemiology, resource use and adverse outcomes of COVID-19 patients hospitalised during wave 1 of 
the COVID-19 pandemic in Ireland. Use this data to identify specific cohorts at high risk of adverse outcomes and to inform 
acute hospital requirements for future COVID-19 waves in Ireland.
Methods The Health Service Executive’s (HSE) Hospital Inpatient Enquiry (HIPE) system produced a daily database of 
COVID-19 discharge episodes from the onset of the COVID-19 pandemic in Ireland. This study analysed data on episodes 
of COVID-19 hospitalisation recorded between February 29 and July 31, 2020. A deterministic record linkage process trans-
formed records from episode to patient level. Logistic regression modelling identified factors associated with long length of 
stay (LLOS), intensive care unit (ICU) admission and inhospital mortality.
Results Median length of stay was 9 days; 12.8% of patients had ICU admission and 16.6% died in hospital. Male patients 
were more likely to have ICU admission and die in hospital. Likelihood of LLOS and inhospital mortality increased with age. 
Obesity, hypertension and diabetes were associated with ICU admission while chronic kidney disease and chronic obstruc-
tive pulmonary disease were associated with inhospital mortality. Nursing home residents were less likely to be admitted to 
ICU and more likely to die in hospital compared to patients admitted from home.
Conclusion This study provides patient-level epidemiological characterisation of hospitalisations during the first COVID-19 
pandemic wave in Ireland. The higher risk of adverse outcomes in older age groups supports the age-based prioritisation of 
COVID-19 vaccinations currently used in Ireland.
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Introduction

In early 2020, severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) was linked to the emergence of a novel 
viral respiratory infection first reported in Wuhan, China [1, 
2]. The typical symptoms and disease progression observed 
in this infection came to be known as coronavirus disease 

2019 or COVID-19 [2]. This disease has progressed into 
a pandemic affecting millions of people worldwide with 
the first case in Ireland notified on the 29th of February 
2020 [2, 3]. Following a suppression of the first wave of the 
COVID-19 pandemic, many countries, including Ireland, 
experienced a surge in cases in late 2020 [4–7], with iden-
tification of new SARS-CoV-2 variants and high numbers 
of admission to acute hospitals, particularly intensive care 
units (ICUs), reported. In order to ensure demand for acute 
hospital services does not exceed capacity in 2021, as well as 
ensuring sustainable delivery of non-COVID-19 care, con-
tingency planning to maintain sufficiency of acute hospital 
services is a key element to health system response to the 
COVID-19 pandemic [8, 9].

In Ireland, baseline capacity challenges have existed 
in acute hospitals for many years. A recent report found 
Irish hospitals had approximately 30% fewer acute hospi-
tal beds than the Organisation for Economic Co-operation 
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and Development (OECD) average [10]. A government 
review of health service capacity in Ireland in 2018 iden-
tified an immediate national level requirement of 1200 
inpatient hospital beds and 60 adult critical care beds 
across all Irish hospitals to bring services to safe operat-
ing levels, 11% and 25% increases respectively [11]. The 
lack of ambulatory or inpatient pharmacological options 
to treat COVID-19 were key drivers for the introduction 
of non-pharmacological societal restrictions (known as 
lockdowns) to Ireland in mid-March 2020. However, the 
acute hospital bed capacity limitations highlighted here 
showed that Ireland was at high risk of demand for acute 
hospital services due to the COVID-19 pandemic out-
stripping supply, a narrative which was frequently pub-
lished in the Irish media at the time [12, 13].

Median hospital lengths of stay (LOS) in hospi-
talised COVID-19 patients ranging from 4 to 21 days 
have been reported [14]. Pooled rate of ICU admission 
in COVID-19 patients was 26% (95% confidence inter-
val (CI) 20–33%) with mortality rates of 31% (95%CI 
26–36%) [15]. Presence of chronic obstructive pulmo-
nary disease (COPD) (pooled (odds ratio) OR 17.8; 95% 
CI 6.56–48.20), cardiovascular disease (pooled OR 4.4; 
95% 2.64–7.47) and hypertension (HTN) (pooled OR 3.7; 
95%CI 2.22–5.99) in COVID-19 patients were associated 
with ICU admission [16]. Risk factors associated with 
mortality in COVID-19 patients included HTN (OR 2.5; 
95%CI 2.07–3.09; p < 0.001), coronary heart disease (OR 
3.8; 95%CI 2.11–6.85; p < 0.001) and diabetes (OR 2.0; 
95%CI 1.67–2.31; p < 0.001) [17]. A retrospective study 
of COVID-19–positive patients summarised their study 
by stating “COVID‐19 (patients) of older age, male gen-
der, or having more than two comorbidities are at higher 
risk of hospitalization, mechanical ventilation and death” 
[18].

In the context of continuing surges in COVID-19 inci-
dence early in the pandemic, and the ongoing threat to 
acute hospital resilience, the aim of this study was to 
characterise the epidemiology of COVID-19 hospitalised 
patients in wave 1 of the COVID-19 pandemic in Ire-
land and identify factors independently associated with 
adverse outcomes, specifically long length of stay, ICU 
admission and inhospital mortality. These data can be 
used to inform COVID-19–related health service demand 
and capacity modelling for future COVID-19 waves in 
Ireland, including enabling planning of health services 
to meet competing demand outside COVID-19. By iden-
tifying the much greater risk of adverse outcomes in hos-
pitalised COVID-19 patients aged 65 years and older, it 
also provides local evidence which supports the National 
Immunisation Advisory Committee’s (NIAC) decision to 
prioritise COVID-19 vaccine administration based on age 
cohort.

Methods

Data source

The Hospital In-Patient Enquiry (HIPE) system, maintained 
by the Healthcare Pricing Office (HPO), was the data source 
for this study [19]. This acute hospital discharge episode 
database is a well-established, quality-assured, national 
hospital care information system that uses the International 
Classification of Disease-10 –Australian Modification 
(ICD10-AM))/Australian Classification of Health Interven-
tions (ACHI)/ Australian Coding Standards (ACS) coding to 
capture demographic, clinical and care data at discharge on 
all episodes of emergency and elective care across publicly 
funded hospitals in Ireland; it has been extensively used in 
epidemiological and health services research [20]. While 
there is private hospital activity in Ireland not captured in 
the system, in terms of inpatient care, that sector is focused 
almost exclusively on provision of elective care. Therefore, 
HIPE was likely to have high completeness for acute hospital 
episodes related to COVID-19 in Ireland. This study utilised 
interim HIPE records updated daily by the HPO to inform 
COVID-19 response planning. While later data validation 
exercises may have altered some of these records, this was 
the most accurate data on hospitalised cases of COVID-19 
available at the time of the study.

Inclusion criteria

COVID-19–related discharge episodes in the HIPE file 
were defined by the presence of any of the following ICD-
10 codes across all diagnoses: U07.1, B34.2 or B97.2. All 
ICD-10AM/ACHI/ACS codes used to identify comorbidities 
and interventions in this report are listed in Table 1. The  10th 

Table 1  ICD-10-AM/ACHI/ACS Codes used to identify COVID-19 
diagnosis, comorbidities and interventions analysed in this study

Comorbidities ICD-10 Codes

Obesity E66.9
Diabetes E10.6 and E11.6
Hypertension I10
COPD J44.1-J44.9
Asthma J44 & J45
Chronic kidney disease N18
Influenza J09, J10.0, J10.1, J10.8, J11.0, J11.1 

or J11.8
Interventions ACHI Codes
Ventilation (all) 1388200/1388201/1388202 and 

9220900/9220901/9220902)
Ventilation (invasive) 1388200/1388201/1388202
Haemodialysis 131000–131008
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of August 2020 version of the daily interim HIPE record 
dataset, including discharge episodes up to and includ-
ing that date and comprising 4837 records with admission 
dates from the  19th of November 2018, was the primary 
data repository used in this study. In total, 189 records with 
admission dates prior to the date of Ireland’s first confirmed 
case of COVID-19  (29th of February 2020) were excluded. 
These were presumed nosocomial infection, with hospital 
admission preceding onset of COVID-19 infection, and not 
new admissions arising from COVID-19 infection in the 
community, which was the study’s focus. Records with an 
admission date between the  31st of July and  10th of August 
2020 (n = 2) were excluded as they were likely to have much 
lower lengths of stay than the remainder of the dataset. This 
resulted in a dataset of COVID-19 discharges admitted from 
the 29th of February 2020 and discharged to the  31st of July 
2020, representing the first wave of the COVID-19 pandemic 
in Ireland, containing 4640 discharge episodes.

Deterministic record linkage

The HIPE database lacks national individual healthcare 
identifiers (IHIs). Discharge episodes where inter-hospital 
transfer or readmission occurs following a preceding epi-
sode for the same condition in the same patient are reported 
as new episodes rather than continuation of that patient’s 
ongoing hospital care. This is especially problematic where 
inter-hospital transfer or readmission may be associated with 
adverse outcome and be a critical source of error. As the pur-
pose of this study was to characterise hospitalised COVID-
19 patients and to identify risk factors for adverse outcomes, 
for epidemiological purposes, a patient-level rather than dis-
charge episode-level analysis was required.

Firstly, 556 episodes where the admission source variable 
was recorded as an inter-hospital transfer were identified. 
These records were then internally linked with remaining 
records that matched on the gender, single year of age, and 
county of residence variables. Secondly, different forms 
of inpatient spells created by the linkage process were 
defined. In order to be defined as a Continuous Inpatient 
Spell (CIPS), episodes had to satisfy 5 matching criteria: 
admission source, age, gender, county of residence and 
discharge dates. When such records were created, the dates 
of admission, comorbidities, interventions and lengths of 
stay across the multiple episodes were merged. Where all 5 
variables except for admission and discharge dates matched, 
readmission of the same patient was likely to have occurred. 
To ensure episodes referred to a single patient, Medical 
Record Numbers (MRNs) and hospitals of admission for 
the linked episodes had to match before merging occurred. 
This was defined as an Interrupted Inpatient Spell (IIPS). 
Records of discharge with matching MRNs and hospitals of 
admission with admissions from home were also identified 

as IIPSs. Cases where both inter-hospital transfer and read-
mission occurred were defined as Multiple Inpatient Spells 
(MIPS) and were managed in the same way as CIPS and 
IIPS. Finally, a number of records identified by HIPE as hav-
ing an admission source as “Acute Hospital Transfer” had 
no preceding or subsequent episodes of admission. These 
records were termed Un-linkable Transfers (UT) and were 
included as individual patient episodes.

This deterministic record linkage process transformed 
4640 hospital discharge episode-level records into 4086 
patient-level records for the purpose of this study. To deter-
mine the completeness of the final database, it was compared 
to COVID-19 hospitalisations reported by the Health Protec-
tion Surveillance Centre (HPSC), which as of the  29th of July 
2020, numbered 3352 patients [21].

Statistical analysis

Adverse clinical outcomes analysed in this study were 
defined as “Long Length of Stay” (LLOS; any length of hos-
pitalisation lasting greater than or equal to the upper quartile 
of all lengths of hospitalisation, i.e. 20 days), “Admission to 
ICU” and “In-Hospital Mortality”, all of which are recorded 
as variables on the HIPE dataset. Frequency of key patient 
characteristics and stated adverse outcomes were measured 
overall and by age group.

Multivariable logistic regression models derived adjusted 
ORs (with 95% CIs) measuring the strength of associations 
between independent variables and the outcomes of inter-
est. Age group, gender and comorbidities were included 
in each model, then characteristics were selected based on 
a priori hypothesis of association informed by literature 
review and statistical significance (defined as p < 0.05) on 
Chi-squared analysis [22]. Assumptions for logistic regres-
sion were reviewed and affirmed, including multicollinearity 
and influential outliers; goodness-of-fit was reviewed with 
Nagelkerke R Square statistics. All analyses were both per-
formed using SPSS version 26 [23].

Results

Overview of hospitalised COVID‑19 patients

Table 2 summarises the main characteristics of the hos-
pitalised COVID-19 in the study. More male than female 
COVID-19 patients were admitted to hospital (n = 2226; 
54.5%; 95% CI 52.94–56.01%), while the median age 
of patients was 64  years (Interquartile Range (IQR): 
48–79 years). Most common comorbidities were diabetes 
(n = 741, 18.1%; 95% CI 16.96–19.35%), COPD (n = 338; 
8.3%; 95% CI 7.45–9.16%) and chronic kidney disease 
(CKD) (n = 319; 7.8%; 95% CI 7.00–8.67%).
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Occurrence of adverse outcomes

Table  3 summarises occurrences of adverse outcomes 
stratified by age group. Median LOS was 9 days with an 
interquartile range of 4 to 20 days. In total, 12.8% (n = 521) 
of COVID-19 patients admitted to hospital required ICU 
admission and 16.6% (n = 677) died in hospital. A high 
proportion of patients experiencing LLOS (37.9%; 95% CI 
33.78–42.21%) and in-hospital mortality (41.9%; 95% CI 
37.65–46.22%) was observed in the 85 years and older age 

group. Patients aged 40–64 years had the highest proportion 
of ICU admission (18.8%; 95% CI 16.76–20.86%).

Risk factors for adverse outcomes

Table 4 displays independent associations between COVID-
19 patient characteristics and adverse clinical outcomes 
derived from logistic regression modelling. Overall, mod-
els displayed Nagelkerke R Square statistic results between 
19.2 and 31.1%.

Patients’ gender showed no statistically significant 
association with LLOS but odds of LLOS in hospitalised 
COVID-19 did increase with age. Hospitalised COVID-19 
patients aged over 85 years were over 11 times more likely 
than those aged 0–39 years to have LLOS (aOR 11.2; 95%CI 
7.39–17.07; p < 0.001). Male patients were 53% more likely 
than females (aOR 1.5; 95%CI 1.25–1.88; p < 0.001) and 
patients over 85 years were 66% less likely than those aged 
under 40 years (aOR 0.3; 95%CI 0.18–0.63; p = 0.001) to be 
admitted to ICU. Male patients were over 20% more likely 
than female patients to die in hospital (aOR 1.2; 95%CI 
1.02–1.49; p = 0.032), while the likelihood of in-hospital 
mortality increased with age.

Long length of stay in COVID-19 patients was associated 
with obesity (aOR 3.4; 95%CI 2.12–5.29; p < 0.001), diabe-
tes (aOR 1.3, 95%CI 1.09–1.55; p = 0.01), HTN (aOR 2.8; 
95%CI 2.15–3.58; p < 0.001) and CKD (aOR 1.4; 95%CI 
1.05–1.76; p = 0.021) respectively. Obesity (aOR 7.9; 
95%CI 5.42–12.45, p < 0.001), diabetes (aOR 1.3, 95%CI 
1.01–1.66; p = 0.039) and HTN (aOR 4.3; 95%CI 3.21–5.68, 
p < 0.001) also had strong association with ICU admission 
amongst hospitalised COVID-19 patients. COPD (aOR 1.5; 
95%CI 1.16–2.01; p = 0.002) and CKD (aOR 1.9; 95% CI 
1.49–2.64; p < 0.001) were the only comorbidities to show 
statistically significant associations with inhospital mortal-
ity. Of note, co-infection with COVID-19 and influenza did 
not show statistically significant independent associations 
with LLOS, ICU admission or inhospital mortality. The 
number of comorbidities per patient did not retain signifi-
cance or add to R squared value in the final models.

COVID-19 patients admitted from nursing homes were 
85% less likely to be admitted to ICU (aOR 0.2; 95%CI 
0.07–0.33; p < 0.001) but over twice as likely to die in hos-
pital (aOR 2.3; 95%CI 1.74–2.90; p < 0.001) compared to 
patients admitted from home. Patients transferred from 
another hospital had higher odds of LLOS (aOR 3.8; 95%CI 
2.19–6.46; p < 0.001) and ICU admission (1.6; 95%CI 
1.04–2.51; p = 0.034) with escalation of care showing a 
greater than twofold likelihood of ICU admission (aOR 2.4; 
1.22–4.54; p = 0.011).

Finally, patients admitted in March or April were more 
likely to require LLOS (aOR 1.9; 95%CI 1.57–2.52: 
p < 0.001) be admitted to ICU (aOR 2.28; 95% CI 1.59–3.26; 

Table 2  Characteristics of hospitalised COVID-19 cases admitted to 
hospitals in Ireland from February 29, 2020, and discharged by July 
31, 2020, stratified by patient level

Characteristics Total number of hospitalised 
cases

n (%) 95% CI

Total 4086 (100.0)
Sex
Male 2226 (54.5) (52.94–56.01)
Female 1860 (45.5) (43.99–47.06)
Age in years
Median (IQR) 64 (48–79)
Age groups (years)
0–39 605 (14.8) (13.73–15.93)
40–64 1440 (35.2) (33.78–36.73)
65–84 1511 (37.0) (35.50–38.48)
85 + 530 (13.0) (11.96–14.04)
Comorbidities
Obesity 96 (2.3) (1.91–2.86)
Diabetes 741 (18.1) (16.96–19.35)
HTN 303 (7.4) (6.63–8.26)
COPD 338 (8.3) (7.45–9.16)
Asthma 132 (3.2) (2.71–3.82)
CKD 319 (7.8) (7.00–8.67)
Influenza 75 (1.8) (1.45–2.30)
Multiple comorbidities
0 2556 (62.6) (61.05–64.04)
1 1134 (27.8) (26.38–29.15)
2 322 (7.8) (7.07–8.75)
3 70 (1.7) (1.34–2.16)
4  < 5 (0.1) (0.03–0.25)
Admission source
Home 3413 (83.5) (82.36–84.65)
Nursing home 387 (9.5) (8.59–10.41)
Transfer from acute hospital 260 (6.4) (5.63–7.16)
Other 26 (0.6) (0.42–0.93)
Adverse outcomes
Long length of stay 1072 (26.2) (24.89–27.61)
ICU admission 521 (12.8) (11.74–13.81)
Inhospital mortality 677 (16.6) (15.44–17.74)
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p < 0.001) and die inhospital (aOR 1.9; 95%CI 1.51–2.64; 
p < 0.001) than patients admitted in May, June or July. 
Patients admitted to ICU were almost 3 times more likely 
to die inhospital (aOR 2.8; 95%CI 2.06–3.66: p < 0.001).

Discussion

This study has characterised patients hospitalised with 
COVID-19 during the first wave of pandemic 2020 in Ire-
land and has identified risk factors for adverse outcomes of 
longer length of stay, ICU admission and inhospital mortal-
ity by using a quality-assured national dataset, transformed 
by deterministic record linkage for epidemiological analy-
sis. These findings can inform hospital preparedness for 
future surges in COVID-19 incidence and overall pandemic 
response planning as well as local epidemiological evidence 
in support of the COVID-19 Vaccine Implementation Plan 
[24],

Key findings and comparisons with other studies

Age and gender

This study showed that male COVID-19 patients admitted 
to hospital were more likely to require ICU admission and 
to die inhospital than their female counterparts, a finding 
supported by previously published studies [25, 26]. Male 
COVID-19 patients, particularly elderly male patients, have 
been identified by this study as being at especially high risk 
of adverse outcomes once admitted to hospital. COVID-19 
information strategies and vaccine uptake drives target-
ing this cohort should be considered in preparation for any 
potential future waves.

This study found increasing age was independently asso-
ciated with a greater likelihood of adverse outcomes, except 
ICU admission. Similar to previously published studies, 
the likelihood of mortality amongst COVID-19 inpatients 

increased with age [17, 27]. This risk peaked in patients 
aged 85 years and older who were over 57 times as likely as 
those aged 40 years and younger to die in hospital. While 
older age cohorts are frequently associated with poorer 
medical outcomes in general, the extremely large increase 
in the risk of inhospital mortality, in particular, in older age 
groups compared to their younger counterparts highlights 
the importance of exhausting all available resources to pro-
tect this vulnerable section of our society from COVID-19. 
Although associations between age and ICU admission raise 
questions about challenging clinical decision during a pan-
demic on prioritisation for scarce resources, full adjustment 
for the wide range of factors that influence such a significant 
step in clinical management would be required to explore 
this further, and was greatest in the 85 and older age group.

In Ireland, like many other countries, early in the COVID-
19 pandemic, specific protective advice, referred to as 
“cocooning”, was recommended for older people in Ireland 
because of concern they were at high risk of poor outcomes 
[28]. Ireland has recently been able to remove most non-
pharmacological interventions (NPIs), due in no small part 
to the high level of vaccine uptake in high-risk cohorts. 
However, the emergence of variants of SARS-CoV-2 and 
their ability to escape the effect of vaccines mean the re-
introduction of NPIs may be required to control potential 
surges of COVID-19 in autumn/winter 2021. While con-
cerns about the potential harms of this protective measure 
have been raised [29], this study confirms the importance 
of public health measures such as cocooning to protect the 
most vulnerable members of our society and can provide 
local empirical evidence of the necessity of NPIs should they 
once again be required.

Comorbidities

Similar to findings reported in existing literature, obesity, 
hypertension and diabetes were associated with both LLOS 
and ICU admission, with CKD also associated with LLOS 

Table 3  Overview of the 
occurrence of adverse outcomes 
stratified by age group

Adverse outcomes

Age group 
(years)

n (%) Long LOS
% (95% CI)

ICU admission
% (95%CI)

Inhospital mortality
% (95%CI)

0–39 605 (14.8) 5.3
(3.65–7.39)

8.1
(6.05–10.57)

1.3
(0.57–2.59)

40–64 1440 (35.2) 20.2
(18.16–22.38)

18.8
(16.76–20.86)

5.0
(3.93–6.26)

65–84 1511 (38.0) 35.3
(32.95–37.77)

12.1
(10.54–13.85)

24.8
(22.66–27.08)

85 + 530 (13.0) 37.9
(33.78–42.21)

2.6
(1.45–4.39)

41.9
(37.65–46.22)

Total 4086 (100.0) 26.2
(24.89–27.61)

12.8
(11.74–13.81)

16.6
(15.44–17.74)
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[14, 30]. This association of highly prevalent comorbidities 
like obesity, hypertension, diabetes and CKD with LLOS 
and ICU admission shows that hospital resources can very 
rapidly be put under significant strain depending on the 
casemix of patients admitted to hospital.

Identification of obesity in this study relied on it being 
recorded in discharge paperwork, a limitation of HIPE data 
previously reported in medical literature [31]. Allowing for 
this limitation, obesity has shown to be associated with ICU 
admission in COVID-19 patients and this study describes 
a similar yet stronger association amongst Irish hospital-
ised COVID-19 patients [32]. The Healthy Ireland survey 
reported 23% of adults in Ireland were obese [33], a common 
public health challenge in most countries. The findings from 
this and similar studies regarding the relationship between 
obesity and severe COVID-19 disease progress highlight the 
importance of health systems taking a wide view on popula-
tion risk management during the pandemic. Recommenda-
tions from “A Healthy Weight for Ireland- Obesity policy 
and action plan” should be examined to identify opportuni-
ties provided by COVID-19 to improve physical activity and 
obesity rates in Ireland [34].

Non-communicable diseases (NCDs) in general increase 
the risk of severe COVID-19, with the World Health Organi-
zation (WHO) underlining the importance of implement-
ing policies to “treat people living with NCDs and prevent 
and control their risk factors during the COVID-19 out-
break” [35, 36]. Primary and secondary prevention poli-
cies included in the “National Framework for the Integrated 
Prevention and Management of Chronic Disease in Ireland 
2020–2025” have potential to reduce the impact of NCDs 
on general health and help mitigate the impact of COVID-
19 [37].

An important negative finding was that co-infection with 
influenza in COVID-19 patients was not associated with any 
adverse outcomes measured, contrary to results of previous 
studies [38]. Numbers of influenza infection in this report 
(n = 75; 1.8%) were quite low, possibly representative of the 
period of the report where circulating influenza was at low 
levels [39].

Patient pathways

Independent of age and comorbidity, COVID-19 patients 
admitted from nursing homes were over twice as likely to die 
in hospital as those admitted from home. Lack of adjustment 
for frailty and dementia may also explain this relationship 
[40]. International studies have highlighted the increased 
mortality rates from COVID-19 in nursing homes, but this 
is the first Irish study that compares hospitalised COVID-19 
patients admitted from nursing homes with those admitted 
from private homes [41]. The impact of COVID-19 on nurs-
ing home residents in Ireland and weaknesses in the sector 

which contributed to the issue were heavily criticised, lead-
ing to a special national review of the issue. The COVID-19 
Nursing Home Expert Panel outlined key recommendations 
to mitigate future outbreaks of COVID-19 in these facili-
ties, and the findings in this study add weight to the urgency 
of implementation [42]. It also provides empirical evidence 
supporting the decision to give early access to COVID-19 
vaccines to nursing home residents as one of the highest 
priority groups in vaccine roll-out in Ireland [24].

Strengths and weaknesses

This is the first study that reports on hospitalised COVID-
19 patients in Ireland at a patient level. It used a national 
quality-assured dataset and includes a large number of 
hospitalised COVID-19 patients which enables the char-
acterisation and identification of predictors of adverse 
clinical outcomes with precision. Secondary data analy-
sis is a well-established and efficient approach to epide-
miological research, and this study benefited from the 
advantages of a database with high completeness for the 
COVID-19 hospitalised patients [21], a robust and exter-
nally reviewed data quality management system and a 
large sample size. While the HIPE database did not report 
on COVID-19 patients admitted to Irish private hospitals, 
in general, COVID-19 patients with acute care require-
ments were admitted to HSE hospitals so this data source 
is likely to be complete for this study’s patients of interest. 
The risk of data-dredging was minimised through careful 
a priori selection of risk factors for analysis. A particular 
strength of the study is deterministic record linkage which 
produced a patient-level database from an episode-level 
database. This meant the associations between charac-
teristics and adverse outcomes quoted in this study are as 
specific to individual patients as possible.

There were some limitations to this study. Although 
HIPE is a well-recognised and widely used repository of 
data on patients discharged from hospitals in Ireland, this 
study relied on secondary data analysis of variables not 
collected for the purpose of the research question. This 
study analysed COVID-19 patients admitted to hospital 
with limited use of subgroup analyses. This form of analy-
sis was chosen to provide an overview of the demograph-
ics and adverse outcomes associated with all hospitalised 
COVID-19 inpatients early in the pandemic to inform 
pandemic planning for future pandemic waves. Some data 
(e.g. comorbidities) may be incomplete and that incom-
pleteness was possibly associated with outcomes studied. 
In the absence of IHIs, the deterministic record linkage 
process may have resulted in under- or over-matching of 
patients; however, while no gold standard exists to confirm 
completeness, agreement in enumeration of hospitalised 
patients was confirmed by comparison with the national 
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infectious disease reporting system in Ireland [21]. Mor-
tality described in this report was limited to hospitalised 
COVID-19 patients which may underestimate the overall 
mortality of COVID-19 cases in wave 1 of the pandemic in 
Ireland. Despite the above limitations, the HIPE database 
was the most accurate and up to date repository of data on 
hospitalised cases in Ireland at the time of the study and 
as such was the best available data source to inform future 
HSE policy relating to COVID-19 inpatients.

The regression models in this report had model fits rang-
ing from 19.2 to 31.1% and do not fully explain the associa-
tion between the independent variables and the outcomes of 
interest. The variables available to build the models were 
constrained by the variables available in the source dataset, 
which was subject to secondary analysis. Factors external 
to what was possible to examine in this study may have 
influenced these outcomes. For example, high numbers of 
COVID-19 outbreaks in nursing homes during the study’s 
timeframe may have affected patient egress, ultimately 
resulting in longer lengths of stay or patients from areas 
of high social deprivation having higher rates of mortality, 
which was reported in other jurisdictions [43]. There is an 
opportunity to explore further prognostic indicators in future 
studies; however, this study does provide a valuable insight 
into outcomes for COVID-19 inpatients during wave 1 in 
Ireland and is robust enough to support policies such as the 
COVID-19 Vaccine Implementation Plan [24].

Summary and conclusion

Until population immunity reaches sufficient levels to con-
trol transmission, the current policy of NPI relaxation and 
the emergence of SARS-Co-2 variants of concern may result 
in future surges of the COVID-19 pandemic. Therefore, it 
is crucial that during periods of high COVID-19 incidence, 
health service preparedness is informed by characteristics 
that identify patients at higher risk of prolonged hospitali-
sation, of requiring critical care and of inhospital mortal-
ity. This study identified these characteristics which can 
now be used to support pandemic preparedness for future 
COVID-19 surges. Findings of this report provide a strong, 
local empiric basis to support existing public health policies 
introduced to protect vulnerable populations, such as the 
programme of age-based prioritisation for COVID-19 vac-
cine administration advocated by NIAC. While international 
studies are helpful, local data is necessary to tailor data anal-
ysis and modelling to inform local responses; use of local 
data also builds the confidence of decision-makers in using 
evidence for planning and management [44]. The COVID-19 
vaccine administration programme has progressed rapidly in 
this country, giving us reasons to hope for a future without 
the need for NPIs. However, should they be required again 

in the future, this study underlines the crucial role they play 
in protecting society’s most vulnerable.

Key points

• Increasing age was independently associated with 
greater likelihood of adverse outcomes, except ICU 
admission.

• The likelihood of inhospital mortality increased with 
age and was greatest in the 85 and older age group.

• Independent of age and comorbidity COVID-19 
patients admitted from nursing homes were over twice 
as likely to die in hospital as those admitted from home.

• Obesity, hypertension and diabetes were associated 
with both long length of stay (LLOS), intensive care 
unit (ICU) admission, with chronic kidney disease also 
associated with LLOS

• Patients admitted in March or April were more likely 
to require LLOS, be admitted to ICU and die inhospital 
than patients admitted in May, June or July.
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