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Effect of the Timing of Admission Upon Patient Prognosis
in the Intensive Care Unit: Off-hours and On-hours

Yogun Bakim Unitesine Kabul Zamaninin Hasta
Prognozu Uzerine Etkisi: Mesai Ici ve Mesai Disi Yatislar

ABSTRACT Objective: This study was planned to evaluate the clinical features and outcomes
of patients hospitalized in intensive care units (ICUs) on-hours [workdays (WD)] and out of hours
[time-off (TO)].

Materials and Methods: Ethics committee approval was obtained for this study. Patients
hospitalized in adult ICUs between July 2021 and January 2022 were retrospectively evaluated.
The patients were divided into two groups: those who were accepted during on-hours (group WD,
WD 08.00 am-05.00 pm) and out of hours (group TO; WD-05.01 pm-07.59 am, weekends, and all
public holidays). The groups were compared in terms of patient characteristics and intensive care
outcomes.

Results: Of the 173 patients included in the study, 69.94% (n=121) were hospitalized during
out-of-hours and 30.05% (n=52) during on-hours. The median age of the patients was 70.3+9.5
years, 58.4% were male and 41.6% were female. The number of patients hospitalized in TO
was statistically significantly higher than the number of patients in WD (p=0.04). There was no
significant difference between the two groups in terms of demographic data, except that chronic
renal failure (18.2%, p=0.024) was more common as a comorbidity in TO patients. The need for
continuous renal replacement therapies treatment, which is one of the reasons for ICU admission,
was found to be significantly higher in TO patients (p=0.048). The length of stay in the ICU and
intubation period was higher in group TO (p=0.006, p=0.022). It resulted in death in 34.1% of the
patients. There was no significant difference in mortality and discharge between the groups.
Conclusion: In our study, the clinical outcome was found to be similar in patients followed up in
ICUs under WD and TO conditions. This result; This can be attributed to the fact that the shift
team is not different in our hospital, the number of experienced health personnel is high, and the
necessary diagnostic procedures are not delayed.
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6z Amac: Yogun bakim tniteleri (YBU), kritik hastalarin 24 saat boyunca dinamik olarak takip edildigi
kliniklerdir. Bu calisma; YBU'ye mesai ici (M) ve mesai disi (MD) zamanlarda yatan hastalarin klinik
ozelliklerini ve sonuclarini degerlendirmek amaciyla planlanmistir.

Gereg ve Yéntem: Bu calisma igin etik kurul onayi alindi. Temmuz 2021 ile Ocak 2022 tarihleri
arasinda eriskin YBU'lerinde yatan hastalar geriye doniik olarak degerlendirildi. Hastalar Mi (grup
MI; hafta igi 08.00-17.00) ve MD (grup MD; hafta ici 17.01-07.59, hafta sonlari ve tatil giinleri) kabul
edilen olmak Uzere iki gruba ayrildi. Gruplar hasta 6zellikleri ve yogun bakim sonuglar agisindan
karsilastirildi.

Bulgular: Calismaya dahil edilen 173 hastanin %69,94'(i (n=121) MD, %30,05'i (n=52) MI zamanlarda
takip edilmislerdir. Hastalarin medyan yasi 70,3+9,5 yil olup, %58,4'U erkek, %41,6'sI kadindir. MD
yatan hasta sayisi, Mi yatan hasta sayisina gore istatistiksel olarak anlamli daha yiiksektir (p=0,04).
MD vyatan hastalarda komorbidite olarak kronik bobrek yetmezliginin (% 18,2, p=0,024) daha sik
goriilmesi disinda iki grup arasinda demografik veriler acisindan anlamli fark yoktur. YBU'ye yatis
nedenlerinden surekli renal replasman terapi tedavisi ihtiyaci MD yatan hastalarda anlamli daha
yiiksek olarak bulunmustur (p=0,048). YBU giin sayisi ve entiibe giin sayisi grup MD'de daha
yiksek bulunmustur (p=0,006, p=0,022). Hastalarin %34,1 eksitus ile sonuclanmistir. Gruplar
arasinda mortalite ve taburculuk agisindan anlamli fark yoktur.

Sonug: Calismamizda YBU'lerde MI ve MD kosullarda takip edilen hastalarda klinik sonuglarin
benzer oldugu goérlldu. Bu sonug; hastanemizde nobet ekibinin farkli olmamasina, deneyimli saglik
personeli sayisinin fazla olmasina ve gerekli tanisal islemlerin geciktiriimemesine baglanabilir.
Anahtar Kelimeler: Yogun bakim Unitesi, calisma saatleri, mesai ici, mesai disl, mortalite, taburculuk
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Introduction

Intensive care units (ICU); are clinics where critically
ill patients are treated with a multidisciplinary approach.
Situations that require close observation and rapid
intervention may develop during patient follow-up. Although
mortality rates in the ICUs vary depending on the underlying
disease, they are usually higher than in other services of the
hospital. Mortality rates tend to decrease in ICUs, especially
with the training of qualified personnel and the presence
of technological developments (mechanical ventilation,
extracorporeal membrane oxygenation, continuous renal
replacement, etc.).

In the literature, there are many studies that show
that clinics work more effectively during weekdays than
weekends (1-3). Some researchers have suggested that
this relationship is causal and is due to weekend reductions
in hospital staff and/or the fact that out-of-hours staff
generally have less seniority and experience than regular-
time workers. Others have argued that this correlation is due
to unobservable characteristics of hospitalized patients. It is
important to provide the same quality of service in ICUs 24/7
for the prognosis of the patient. As a result, in this study,
our primary aim is to evaluate the outcomes of patients
hospitalized in ICUs out of hours and our secondary aim is
to determine the factors affecting mortality.

Materials and Methods

Study Design and Participants

This retrospective cohort study was carried out in a single
10-bed ICU of a city hospital operating with 90 intensive
care beds. After obtaining the University of Health Sciences
Turkey, Kartal Dr. Lutfi Kirdar City Hospital Clinical Research
Ethics Committee approval (decision no: 2022/514/218/8,
date: 28.01.2022) and informed consent from all patients,
data was started to collect by scanning the electronic system
and patient files. The study was carried out in accordance
with the ethical principles stated in the Declaration of
Helsinki and Good Clinical Practices.

The study included 173 adult patients who were
hospitalized in the tertiary level ICU between July/2021 and
January/2022. The patients were divided into two groups as
those who were accepted during on-hours [group workdays
(WD); weekdays 08:00 am-05:00 pm] and those who were

accepted out-of-hours [group time-off (TO); weekdays 05.01
pm-07.59 am, weekends and all public holidays].

Data Collection

The clinical and demographic characteristics of the
patients, the reasons of hospitalization, accompanying
comorbidities, the number of days intubated, the length
of stay in ICU, discharge and death status were recorded.
Patients hospitalized for postoperative follow-up and patients
who were hospitalized for less than 24 hours were excluded
from the study. The groups were compared in terms of
patient characteristics and intensive care outcomes.

Intervention

The primary predictor was whether the admission was
on a during working hours or out of hours.

Measurement

The primary outcome was in ICU mortality and secondary
outcomes were discharge and length of stay.

Statistical Analysis

All statistical analyses were performed using the SPSS
(Statistical Package for Social Sciences) software, version
21.0 (IBM Corp., Armonk, NY). Quantitative variables
expressed as mean =+ standard deviation, were compared
using the Student’s t-test. The qualitative variables were
expressed in percentages and compared using either the
chi-square test or Fisher's Exact test. A p-value <0.05 was
considered significant.

Results

In the study period, 121 (69.94%) patients in group TO
and 52 (30.05%) patients from group WD were included
into the study. Number of patients hospitalized outside of
working hours were significantly higher than hospitalized
during working hours (p=0.04). The median age of these
173 patients was 70.3+9.5 years, 58.4% male and 41.6%
female. There was no significant difference between the
two groups in terms of comorbidity, except that chronic renal
failure (CRF). CRF was significantly higher in group TO than
in group WD (p=0.024) (Table 1).

The number of patients receiving invasive mechanical
ventilation support was similar in the two groups. However,
length of stay in ICU and intubated days were found to be
significantly higher in group TO (p=0.006, p=0.022) and the
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Table 1. Characteristics of patients admitted to the ICU

gr::;) workdays Group time-off (n=121) p-value
Number of patients, n (%) 52 (30.05) 121(69.94) 0.04
Age 70.08+15.2 70.08+15.3 0.856
Gender, n (%)
Male 34 (65.4) 76 (62.8)
Female 18 (34.6) 45 (37.2) 0.443
APACHE-II (mean * SD) 20.1£3.62 21.1+3.3 0.900
SOFA score (mean + SD) 5.7 6.2 0.534
Comorbidity, n (%)
Malignancy 14 (26.9) 38 (31.7) 0.345
COPD 4(7.7) 14 (11.7) 0.319
CHF 10(19.2) 19 (15.7) 0.358
CRF 3(5.8) 22(18.2) 0.024
Liver cirrhosis 3(5.8) 13(10.8) 0.232
DM 16 (30.8) 25(20.7) 0.109
CVvD 5(9.6) 18 (14.9) 0.250
Transfer from which clinic, n (%)
From the outer hospital 0 1(0.8)
Emergency service 28(53.8) 65 (53.7) 0.805
In patient clinics 24 (46.2) 55 (45.5)
Readmission to ICU, n (%) 1(1.9) 4(4.4) 0.709
APACHE-II: Acute Physiological and Chronic Health Evaluation-ll, SOFA: Sequential Organ Failure Assessment, COPD: chronic obstructive pulmonary disease, CHF:
congestive heart failure, CRF: chronic renal failure, CVD: cerebrovascular diseases, DM: diabetes mellitus, SD: standard deviation, ICU: intensive care unit

need for continuous renal replacement therapies treatment
was found to be significantly higher in group TO (p=0.048)
(Table 2).

A total of 59 (34.1%) patients died in ICU. Of these, 15
(32.7%) belonged to group WD, 44 (35.5%) belonged to
group TO, and there was no significant difference between
the groups in mortality (p=0.429). A total of 65.9% of the
patients were discharged from ICU. There was no significant
difference in the number of discharged patients between the
groups (Table 2).

Discussion

In this study, we examined the hospitalization of patients
in ICUs for a period of 6 months. We found that the number
of patients hospitalized out of hours was higher than
those hospitalized during working hours, but there was no
significant difference between the two groups in terms of
discharge from ICU and mortality. This result may reflect that
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there is no difficulty in accessing in-hospital care during non-
working hours. When the literature is searched, there are
many studies showing that hospital admission during out-
of-hours is associated with higher in-hospital mortality rates
(1-3), but the reasons for this phenomenon is controversial.

As a result of a 10-year study, Bell and Redelmeier
(4) concluded that the mortality rate is high in weekend
inpatients and that this result is unlikely to be due to chance,
with the exact binomial distribution. They attributed the
high causes of death to the unpopularity of working on
the weekends, the lack of equal numbers and skills of staff
working on the weekends, and also the fact that there are
fewer supervisors on weekends. In our study; in the ICU,
the same team and the same number of ICU staffing work
during working hours and on the shifts. We believe that
this situation is effective on equalizing the quality of work.
Similarly, Fan and Needham (5) supported this conclusion
with their study.

Laupland et al. (6), in their study, found that 41% of the
patients hospitalized in the ICU were overnight and 49%
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Table 2. Comparison of study groups

::ru]l':osuzp; workdays g]l':1u2p1 l):lme off p-value
Hospitalization, n (%)
Trauma 2(3.8) 5(4.2) 0.647
Cerebrovascular diseases 5(9.6) 18 (15) 0.243
Cardiac overload 5(9.6) 9(7.4) 0.417
Acute renal failure 14 (26.3) 41 (33.9) 0.236
Gastrointestinal bleeding 3(5.9) 6 (5) 0.542
Infectious diseases 9(17.3) 9(7.4) 0.050
Acute respiratory failure 10(19.2) 22 (18.2) 0.513
Post-CPR 2(3.8) 8(6.6) 0.376
CRRT treatment, n (%) 4(7.7) 21(17.3) 0.048
Intubated patients, n (%) 28(53.8) 79 (65.3) 0.106
Intubation periods (days) (mean + SD) 4.58+7.9 9.2+13.4 0.022
LOS (days) (mean  SD) 6.62+7.4 11.9+12.9 0.006
Vasopressor need, n (%) 20 (40) 38(31.7) 0.193
Central catheter need, n (%) 19 (36.5) 40(33.3) 0.406
Discharge, n (%) 37 (66.4) 77 (64.2) 0.842
Discharge planning, n (%)
To the surgical clinics 13 (25) 31(25.6)
To the internal medicine clinics 22 (42.3) 39(32.2) 0.187
To the home 2(3.8) 7(5.8)
Death, n (%) 15 (32.7) 44 (35.5) 0.429
LOS: Length of stay in ICU, CRRT: continue renal replacement therapy, CPR: cardioplumober resuscitation, ICU: intensive care unit

were overnight and/or weekends, and they emphasized
that overnight stay was associated with mortality. Similarly,
Buck et al. (7) evaluated the relationship between patient
admission to the ICU out of hours and on the weekend,
and 90-day mortality and showed that the risk of death in
adult patients was slightly higher in those hospitalized out
of hours; as in our study, emphasized that increasing the
out-of-hours services may result in the desired decrease in
the inpatient mortality rate.

Halm and Chassin (8) raised the question of why hospital
mortality rates are changing, and they argued that this
situation is based on medical-social-biological procedural
knowledge and therefore deserves careful investigation.

In a meta-analysis of forty-five articles by Honeyford
et al. (9) concluded that there is high heterogeneity for
the “weekend effect” and further studies are needed. In
a comprehensive meta-analysis by Hoshijima et al. (10);
they concluded that although weekend admissions were

associated with a higher risk of death than weekday
admissions, this effect was limited to certain diagnostic
groups and admission subtypes. As can be seen, the
relationship between patient prognosis and admission time
is limited and shows quite heterogeneity. In this study, we
observed that a similar population of patients were admitted
to our hospital during the day and night. Mitchell et al. (11)
examined a similar study on a specific population. They
cohort 3,729 adult stroke patients hospitalized in tertiary
care between 2001 and 2012. As a result of that study; the
effect of weekend ICU-admission for stroke patients appears
to be significant for in-hospital mortality, but no significant
difference in adjusted ICU-mortality, length-of-stay, or longer-
term morbidity and mortality measures (11).

On the other hand, Adiglizel et al. (12) concluded in their
study that full-time staff would improve outcomes in the
ICUs. In a recent study, Aiken et al. (13) showed that nurse
employment and education are effective on patient mortality.
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In our study, only the patients hospitalized in the ICU were
evaluated and the training of the personnel as a single unit
was based on.

Barnett et al. (14) conducted a study in 38 ICUs in 28
hospitals, reported that the length of stay in the ICU was
significantly longer for weekend or Friday admissions. Ko
et al. (15) showed that there was a significant increase in
weekend hospital admissions, mortality rate, and length of
stay. Similarly, in the present study, length of stay in the ICU
and intubation period were found to be longer in patients in
group TO. This may be associated with unmeasured factors
such as patient characteristics and the severity of the
disease. This result suggests that the patient risk profile and
a difference in severity of illness greatly affect the course of
the disease from patient to patient even if it does not change
the outcome.

In present study, we aimed to investigate whether there
is a difference in patient outcomes in patients admitted to
the ICUs out of hours compared to patients hospitalized
during working hours, and we found that mortality rates
did not change when full care and support can be provided.
Discharge rates were also similar. We attributed this situation
to the fact that the patients who admitted to the hospital
during and out of hours had a similar profile in terms of
factors that could affect mortality and that they could
receive similar health care independent of working hours.
Differences in patient risk factors and disease severity
affected the process, but did not change the outcome.

The results of our study need to be interpreted within the
context of its limitation. First, our study was a retrospective
study and sample size was small. Secondly, our study did
not account patient’s intrinsic factors and the severity of
illness. Finally, we did not attempt to determine whether
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the outcomes were associated with qualities of care and
weekend working staff in this study.

Conclusion

Numerous adverse prognostic factors have been
described that affect mortality rates in critically ill patients
admitted to the ICU. Our study showed that hospitalization
of patients out-of-hours is not one of these reasons. Thus,
we wanted to emphasize that the number of full-time
personnel should be sufficient and the necessary diagnostic
procedures should not be delayed.
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