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Introduction 

Despite the reduction of mortality rate in the 

past years, Coronary Artery Diseases (CADs) 

are the main reason of death in the world (1). 

Due to increase of life span in IRAN and the 

fact that CADs are more likely to happen in old 

age, they have become the main reason of 

mortality in the country. Changes in 

sympathetic activity, platelet aggregation, 

fibrinogen and antithrombin function in early 

morning hours causes higher incidence of acute 

myocardial infarction (AMI) and more patients 

will be admitted in holidays and night time (2). 

Care of critical patients in special units of 

hospitals is very important because these 

patients'respiration and nutrition conditions are 

not good, so real time and intensive monitoring 

is needed.  Given that faster the treatment of 

AMI starts better long term results can be 

achieved, admission and treatment in shortest 

time is needed. Many factors including changes 

in nurses and medical staff, number of beds, 

intensity of disease and comorbidities influence 

the mortality rate of these patients. Researches 

show that well rested physicians had better 

functions that result in better diagnostic and 

analysis of data and in the end, higher patient 

safety. Therefore limiting the work hours of 

physicians will give better results (3). Studies 

suggest that mortality of critical patents increase 

in holidays and night times (4-11). A recent 

study on patients admitted with worsening heart 

failure shows no difference in mortality rate of 

 

  

 

Abstract 

Despite the reduction of mortality rate in the past years, coronary artery diseases (CADs) are the main 

reason of death in the world. Many factors including changes in nurses and medical staffs, numbers of 

beds influence the mortality rate of patients admitted in holidays and night time. The objectives of this 

study were to clarify the association between mortality rate and off-hours and holidays in patients 

admitted to the cardiac care unit (CCU) of Noor General Hospital. This is a retrospective study of 186 

hospitalized patients in CCU that suffered cardiac arrest during 10 years. Patients 'data was gathered in a 

questionnaire including information about sex, date and cause of hospitalization and cardiac arrest, CPR 

duration, admission in working hours, off-hours and holidays. Data showed that patients were between 

the ages of 21 to 88 years old (66.92 ± 52.12), and 92 patients (50%) were female. Time of admission of 

146 deceased patients (79.5%) and time of CPR of 145 of them (78.9%) were in off- hours and holidays. 

Patients who had died of pulmonary embolism were admitted in the evenings and holidays. Cardiac arrest 

and CPR of hospitalized patients diagnosed with cardiogenic shock and chronic renal failure were in the 

evening shift and holidays, too. Higher mortality of CCU patients  admitted during nights, evening hours, 

and holidays or when CPR were performed on them during these times  showed that patient care and 

diagnostic and treating procedures were not performed effectively; and this issue could be  due to the 

fewer number of physicians, nurses or fatigue of staffs at night hours. 
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hospitals on week days and weekends (12). The 

objectives of this study were to clarify the 

association between mortality rate and off-hours 

and holidays in patients admitted to the CCU of 

Imam Khomeini Hospital of Noor city in north 

of Iran. 

 

Materials and methods 

This is a descriptive and retrospective study on 

186 hospitalized patients in cardiac care unit 

(CCU) of  Imam Khomeini general hospital  of  

Noor city , Mazandaran province, located  in 

north of Iran. This governmental hospital has 

150 beds includes 8 of CCU beds. These 

patients were expired with cardiac arrest during 

10 years from 24 March of 2003 to 26 august of  

2013. Patients Data was gathered in a 

questionnaire including sex, date of 

hospitalization, cause of hospitalization, co 

morbidities, cause and time of cardiac arrest, 

CPR duration, working hours, off hours and 

holidays In order to compare the association 

between mortality rate and admission and CPR 

time, patients divided into 4 groups: a; morning 

shift of week days b; evening shift of week days 

c; morning and evening shifts of holidays d; 

night shift of week days and holidays. The 

Morning Shift in this hospital started from 8 

A.M to 2 P.M, the evening shift from 2 P.M to 8 

P.M and the night shift from 8 P.M to 8 A.M. 

Week days are from Saturday to Thursday and 

Friday was the weekend; also other official 

holidays were considered as a holiday. The 

morning shifts were considered working hours 

and other shifts were non working hours.  

Because the study was retrospective, some data 

such as time of admission of 7 patients were not 

available. 

 

Statistical analysis 

Descriptive baseline characteristics for groups 

of study comparisons were tabulated as mean ±  

standard deviation (SD) or as percentages. 

Association between the reason of 

hospitalization and comorbidities with time of 

admission and CPR were evaluated using chi- 

square or Fisher-exact test and for continuous 

data were statistically analyzed using student t-

test in univariate analysis. All factors with a 

significance of p < 0.2 were entered into a 

binary backwards-stepwise logistic regression 

model. A p value of 0.05 or less was considered 

statistically significant and p value of less than 

0.1 considered marginally statistically 

significant. Data were analyzed using IBM 

SPSS statistics version 16 (Chicago, USA). 

 

Results  

In This Study 184 expired patients in the CCU of 

Imam Khomeini Hospital of Noor city during 

2003-2013 were studied based on time of 

admission, CPR and other factors. Their age 

ranged from 21 to 88 yr with a mean age of 66.92 

± 52.12 yr and 92 (50%) were male. Time of 

admission of 146 expired Patients (79.5%) and 

time of CPR of 145 of them (78.9%) were in Off- 

Hours and holidays. Additional demographic 

information, reason of hospitalization and co 

morbidities of expired patients according to 

different times of admission is in table 1 and 

according to times of CPR is in table 2. 

As shown in table 1, Relative frequency of 

expired patients with AF (as the reason of 

hospitalization) in  the morning  shifts of week 

days is more than other shifts and the difference 

observed between admitted groups in different 

shifts were marginally statistically significant (p 

= 0.09). The relative frequency of expired 

patients with different comorbidities in night shift 

admissions is more than other shifts but only the 

difference observed in relative frequency of 

expired patients with diabetes in night shift 

compare to other shifts was statistically 

significant (P = 0.04). Table 2 shows that the 

CPR of expired patients with UA and cardiogenic 

shock (as the reason of hospitalization), CADs, 

apnea and CRF (as the comorbidity diseases) 

were more occurred in night shift than other 

shifts (p < 0.1). A multivariable binary logistic 

regression model revealed that after adjusting of 

other variables expired patients with pulmonary 

emboli (PE) (as the cause of hospitalization) have 

greater risk of admission in off-hours and holiday 

times than morning shifts( OR = 3.32; 95% CI: 

1.11-9.94) (table 3). However multivariable 

binary logistic regression model revealed that 

after adjusting of other variables expired patients 

with cardiogenic shock (as the cause of 

admission) (OR = 3.3; 95% CI: 1.53-7.14), CRF 

(as the comorbidity diseases) (OR=4.78; 95%CI: 

1.51-15.15) and asystole (as the cause of death) 

(OR = 3.08; 95% CI: 1.34-7.09) have greater risk 

of CPR in off-hours and holiday times than 

morning shifts (Table 4). 

 

Discussion 

This study shows that Among the CCU patients 

of Imam Khomeini Hospital of Noor that 

suffered cardiac arrest in 10 years period, time of  
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admission for majority of them were in off duty 

hours. These times include the evening and night 

shifts   of    regular  days, official  holidays,  and  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

weekends. Day and the time of admittance in 

those times had a linear relationship with worsen  

 

                                                            Table1 Distribution of cause of admission and underlying disease of expired patients in CCU in different time of admission 

 

 

P value 

 

Admission  time 

 

 4 

(N = 80) 

3 

(N = 22) 

2 

(N = 37) 

1 

(N = 38) 

Parameters 

0.861 66.44 ± 11.03 

 

65.91 ± 12.63 

 

66.92 ± 13.9 

 

68.37 ± 14.6 

 

Age (year) 

Mean ± SD 

0.07 40/40 13/9 12/25 23/15 
Gender (n) 

(M/F) 

 
Cause of admission 

(n %) 

0.27 37 (40.7) 10 (11) 24 (26.4) 20 (22) MI 

0.52* 10 (58.8) 1 (5.9) 3 (17.6) 3 (17.6) UA 

0.44* 11 (52.4) 2 (9.5) 3 (14.3) 5 (23.8) CHF 

0.31* 3 (60) 1 (20) 1 (20) 0 (0) CAD 

0.63* 1 (50) 0 (0) 1 (50) 0 (0) GIB 

0.36* 3 (50) 1 (16.7) 0 (0) 2 (33.3) CVA 

0.11 24 (57.1) 4 (9.5) 10 (23.8) 4 (9.5) PE 

0.11 25 (43.9) 5 (8.8) 9 (15.8) 18 (31.6) Cardiogenic shock 

0.09* 6 (26.1) 7 (30.4) 2 (8.7) 8 (34.8) AF 

 Underlying disease 

(n %) 

0.63* 1(50) 0(0) 1(50) 0(0) COPD 

0.42* 8(57.1) 2(14.3) 0(0) 4(28.6) CRF 

0.12* 10(62.5) 0(0) 5(31.2) 1(6.2) CVA 

0.34* 5(26.3) 5(26.3) 4(21.1) 5(26.3) AF 

0.04 34(57.6) 3(5.1) 13(22) 9(15.3) Diabetes 

0.4* 2(50) 0(0) 2(50) 0(0) CABG 

0.4* 3(75) 0(0) 1(25) 0(0) Pacemaker 

0.48* 5(62.5) 0(0) 2(25) 1(12.5) HLP 

0.2 29(54.7) 4(7.5) 12(22.6) 8(15.1) HTN 

0.67 21(39.6) 6(11.3) 12(22.6) 14(26.4) CHF 

0.5* 0(0) 0(0) 2(66.7) 1(33.3) HCM 

0.5* 1(33.3) 1(33.3) 0(0) 1(33.3) Asthma 

0.52* 11(73.3) 0(0) 1(6.7) 3(20) Opium addiction 

0.52* 11(64.7) 1(5.9) 2(11.8) 3(17.6) Smoking 

0.64 32(41) 1(14.1) 19(24.4) 16(20.5) CAD 

 Cause of cardiac 

arrest (n %) 

0.76 18(39.1) 6(13) 10(21.7) 12(26.1) Cardiogenic shock 

0.34 17(43.6) 2(5.1) 9(23.1) 11(28.2) Asystole 

0.74 13(41.9) 5(16.1) 5(16.1) 8(25.8) VF 

*0.17 4(28.6) 1(7.1) 4(28.6) 5(35.7) VT 

0.37 55(48.7) 15(13.3) 23(20.4) 20(17.7) Apnea 

0.86 55(46.2) 16(13.4) 24(20.2) 24(20.2) Bradycardia 

 

 *Due to lack of Hypothesis for Chi-Square Test, after merging the groups of non-holiday evening (2), Holidays (3) and 

Night (4) as the group of holidays and morning of non-holiday as the non-holiday group, Fisher Exact Test was done and 

the results were reported. 

 Time of Admittance of 8 patients and time of CPR of 3 Patients was Unknown. 

 MI: myocardial infarction , UA: unstable angina, CHF: congestive heart failure, CAD: coronary artery disease, GIB: 

gastrointestinal bleeding, CVA: cerebrovascular accident, PE: pulmonary embolism, AF: atrial fibrillation, COPD: chronic 

obstructive pulmonary disease, CRF: chronic renal failure, CABG: Coronary artery bypass graft, HLP: hyperlipidemia, 

HTN: Hypertension, HCM: hypertrophic cardiomyopathy, VF: ventricular arrhythmias, VT: ventricular tachycardia 
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clinical outcome in these patients. These results 

were compatible with many prior researches (13- 

18). The effect of weekends for patients with 

critical conditions that need multiple intensive 

interventions at the same time is of special 

importance. This problem was discussed in 

various researches and same results as our study 

were obtained (19-21). Many MI  patients during  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

15 years studied and it was demonstrated that 

patients who were admitted at the weekends have  

higher mortality rate. This research showed that 

higher mortality at weekends in patients with a 

first myocardial infarction represents about 10 

additional deaths per 1000 admissions per year. 

A higher mortality rate on weekends is for MI 

patients with less invasive procedures and delay 

in treatment (19). In a research that 86748with in  

                                       Table 2 Distribution of cause of admission and underlying disease of expired patients in CCU in different time of CPR  

 

 

P value 

   

CPR Time 

  

 4 

(N = 96) 

3 

(N = 25) 

2 

(N = 22) 

1 

(N = 39) 

Parameters 

0.6 67.67 ± 11.91 

 

63.88 ± 10.66 

 

67 ± 17.04 

 

67.56 ± 1259 

 

Age (years) 

Mean ± SD 

0.72 45/51 13/12 13/9 21/18 Gender (n) 

M/F 

 Cause of admission 
(n %) 

0.88 50 (53.8) 14 (15.1) 11 (11.8) 18 (19.4) MI 

0.09* 9 (52.9) 6 (35.3) 1 (5.9) 1 (5.9) UA 

0.31* 13 (61.9) 2 (9.5) 3 (14.3) 3 (14.3) CHF 

0.72* 4 (80) 0 (0) 0 (0) 1 (20) CAD 

0.62* 1 (50) 1 (50) 0 (0) 0 (0) GIB 

0.24* 4 (66.7) 1 (16.7) 1 (16.7) 0 (0) CVA 

0.61 26 (60.5) 4 (9.3) 4 (9.3) 9 (20.9) PE 

0.04 26 (44.1) 7 (11.9) 6 (10.2) 20 (33.9) Cardiogenic shock 

0.92 13 (54.2) 4 (16.7) 2 (8.3) 5 (20.8) AF 

 
Under disease (n %) 

0.62* 1 (50) 1 (50) 0 (0) 0 (0) COPD 

0.03* 6 (37.5) 0 (0) 3 (18.8) 7 (43.8) CRF 

0.55* 9 (56.2) 3 (18.8) 1 (6.2) 3 (18.8) CVA 

0.37* 11 (57.9) 2 (10.5) 1 (5.3) 5 (26.3) AF 

0.66 31 (52.5) 10 (16.9) 5 (8.5) 13 (22) Diabetes 

0.62* 3 (75) 0 (0) 0 (0) 1 (25) CABG 

0.39* 3 (75) 1 (25) 0 (0) 0 (0) Pacemaker 

0.53* 5 (62.5) 1 (12.5) 0 (0) 2 (25) HLP 

0.84 28 (52.8) 9 (17) 6 (11.3) 10 (18.9) HTN 

0.12 34 (64.2) 3 (5.7) 5 (9.4) 11 (20.8) CHF 

0.48* 2 (66.7) 0 (0) 1 (33.3) 0 (0) HCM 

0.49* 2 (66.7) 1 (33.3) 0 (0) 0 (0) Asthma 

0.27* 8 (47.1) 2 (11.8) 2 (11.8) 5 (29.4) Opium addiction 

0.27* 8 (47.1) 4 (23.5) 0 (0) 5 (29.4) Smoking 

0.04 49 (62.8) 10 (12.8) 4 (5.1) 15 (19.2) CAD 

 Cause of cardiac 

arrest (n%) 

0.04 21 (45.7) 3 (6.5) 6 (13) 16 (34.8) Cardiogenic shock 

0.06 18 (46.2) 5 (12.8) 2 (5.1) 14 (35.9) Asystole 

0.89 18 (54.5) 4 (12.1) 5 (15.2) 6 (18.2) VF 

0.61* 8 (53.3) 1 (6.7) 3 (20) 3 (20) VT 

0.08 63 (54.3) 20 (17.2) 14 (12.1) 19 (16.4) Apnea 

0.38 66 (54.5) 19 (15.7) 12 (9.9) 24 (19.8) Bradycardia 

 

 Due to lack of hypothesis for Chi-Square Test, after merging the groups of non-holiday evening (2), holidays (3) and 

night (4) as the group of holidays and morning of non-holiday as the non-holiday group, Fisher Exact Test was done 

and the results were reported. 

 Time of admittance of 8 patients and time of CPR of 3 patients was unknown. 
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hospital cardiac arrest patients in 7 years were 

evaluated, it was determined that survival rates 

were substantially lower during nights and 

weekends there is a less survival rates, except 

emergency department and trauma services that 

they often have similar staffing numbers and 

capabilities throughout the day, evening and 

night (20). Evaluation of mortality after admitting 

to emergency department that was done in 2003 

study, suggests that deaths happen more in non-

working hours, at night and when the personnel 

are less or more tired (22). In a retrospective 

cohort study on the association between day 

hospital presentation and the quality and safety of 

stroke care were studied and showed that stroke 

patients that are admitted on weekends are less 

likely to receive urgent treatments and had higher 

mortality rate. The proposed solutions to address 

the weekend effect such as maintaining more 

consistent levels of activity during these time, 

which can be economical even if hospital staff 

are  paid  at  higher  levels  (23). The  results of  a  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

large, multicenter study on emergency 

admissions at the same time showed that risk of 

mortality in patients admitted on weekends are 

10% more than week day’s admissions (24). This 

problem was also seen in Acute Kidney Injury  

patients admitted on weekends (9). Recently 

mortality rate of patients with different diagnoses 

according to weekend and week day admissions 

were studied and demonstrated that patient with 

Cardiac arrest or serious Arrhythmia had 

significantly higher mortality rate on weekends 

(25). In another study that emergency admissions 

in 11 years were studied it was determined that 

the mortality for weekend admissions was higher 

than that for weekday admissions. In this study 

the effect of admission at weekends on mortality 

remained much the same throughout the 11- year 

period study (11). A study on the relationship 

between time of day, day of week and duration of 

treatment procedures and in-hospital mortality for 

patients with acute ST- segment elevation 

myocardial infarction showed that presentation 

 Table 3 Association between time of admission with factors of cause of admission and underlying disease       

of expired patients in CCU                       

   

 

Variable Odds ratio (OR) %95 CI P value 

PE 

 
3.32 1.11-9.94 0.032 

Cardiogenic shock 

 
2.05 0.96-4.37 0.06 (0.96-4.37) 

AF 

 
2.45 0.92-6.54 0.07 (0.92-6.54) 

 

  Binary Logistic Regression (Backward Stepwise) was performed. Factors entered in eth model:   

gender, PE, C. Shock, AF, CVA, DM and HTN. 

 

                      Table 4 Association between time of CPR with factors of cause of admission and underlying disease 

                      of expired patients in CCU     

 

Variable 

 

Odds ratio (OR) %95 CI P value 

cardiogenic shock 

 

3.31 1.53-7.14 
0.002 

CRF 

 

4.78 1.51-15.15 
0.008 

Asystole 

 

3.08 1.34-7.09 
0.008 

 

 Binary Logistic Regression (Backward Stepwise) was performed. Factors entered in eth model: 

                 UA, C.Shock, CRF, Asystole, Apnea, CHF and CAD. 
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during off-hours was associated with 

substantially longer times to treatment for 

percutaneous coronary intervention (PCI) but not 

for fibrinolytic therapy. Also patients treated on 

off-hours had higher mortality rate compare to 

those on regular hours (26). There also have been 

more reports the existence of greater mortality 

risk for emergency PCI performed at night than 

for day time (27). This study determined that 

80% of expired patients admitted on unofficial 

(off) hours and holidays and the most mortality 

rate were for the patients admitted at night shifts 

that for the patients with DM as comorbidity this 

difference was statistical significant. The most 

important causes of death in patients admitted to 

emergency department are, delays in doctor’s 

visit, inaccurate diagnoses, delays in 

investigations and initiation of treatment; they 

occurred mostly in those admitted at night, when 

there are fewer personnel or more tired they are 

(22). Also results of our study shows that most of 

expired patients in holidays and unofficial hours 

had CPR and this was even more in night shift 

and the difference was statistical significant in 

patients with Coronary Artery Disease (CAD) 

and Chronic Renal Failure (CRF) and also 

patients that their cause of admission or cardiac 

arrest were cardiogenic shock. Our results are 

compatible with other studies: CPR performance 

after cardiac arrest at night shift was associated 

with higher mortality rate and shorter survival in 

comparison with morning and evening shifts 

(28). In this study after adjusting other variables, 

it was determined that patients admitted due to 

pulmonary embolism (PE) in holidays are 3.3 

times more than non holidays, as well as patients 

admitted because of CRF, their CPR on holidays 

are 4.78 times higher than non-holidays, patients 

that cardiogenic shock brought them to hospital, 

their CPR was 3.3 times more on holidays; CPR 

done on patients that their cause of death were 

asystole were 3.08 times more on holidays. An 

important nursing activity in the coronary care 

unit (CCU) is assessing trends in a patient's 

hemodynamic parameters, vital signs and Lab 

tests and ECG data (29). Evidence suggests an 

inverse link between the number of nurses, 

patient mortality and length of stay. A patient in 

crisis is in need of intervention and specialist 

support 24 hours a day and there is evidence that 

patients admitted overnight have a higher risk of 

mortality. Also there is a direct association 

between number staffing levels and patient 

outcomes and higher standard of care from nurse 

lowers mortality in hospital (30). 

Possible factors involving higher mortality of 

patients on weekends include, fewer personnel, 

changes in attendance of physicians and fewer 

specific diagnostic and treating procedures on 

these times; since the fewer personnel and 

doctors on weekends causes the less experienced 

ones to take responsibility of more work load that 

lead to higher mortality in patients admitted in 

these times (8). Our study contrary to the recent 

study that divided patients in two groups 

admitted on weekends and week days (12), 

considered admission in night and other holidays 

as non working hours that have higher mortality 

rate. Limitations of our study were that we had 

not enough data on personnel and doctors on duty 

on different hours. Also it was not observed an 

accurate data on different diagnostic and treating 

procedures done on patients in different hours. 

The other issue was that we only entered expired 

patients and did not compare to patients released 

from CCU. 

  

Conclusion 

Considering the results of study, higher 

mortality of CCU patients that admitted or 

performed CPR on them during night, un 

official hours and holidays shows that patient 

care and diagnostic and treating procedures in 

these times at this hospital are not done 

effectively; and this issue could rise from fewer 

doctors , nurses or tiredness of staff at night 

hours. Therefore to reduce this problem we 

suggest the use of more personnel, more 

experienced and skilled at these times. 
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