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Aims: Infectious diseases are among the most serious diseases that may lead to 
death in many parts of the world. This study was conducted to investigate the 
main causes of mortality among patients hospitalized in the infectious ward and 
respiratory ICU of Sina hospital in Hamadan.
Materials & Methods: The medical records of patients hospitalized from March 
2012 to March 2017 in the infectious ward and respiratory ICU were investigated, 
those not surviving during the hospitalization. 
Findings: A total of 593 medical records of patients were reviewed, of which 534 
cases were enrolled in this study. Among which, 426 (79.8 %) and 108 (20.2%)
cases were related to patients hospitalized in the respiratory ICU and infectious 
ward, respectively The mortality rate during 2012 to 2016 was calculated as 
follows: 4.69% in 2012, 6.31% in 2013, 4.68% in 2014, 5.2% in 2015, and 5.8% in 
2016. This study results showed that the most common causes of mortality were 
sepsis (44.4%) in the respiratory ICU and pneumonia (25.3%) in the infectious 
ward. The highest rates of case fatality were related to sepsis (237cases, 48.2%) 
and pulmonary embolism (15 cases, 44.1%).
Conclusions: The present study findings showed that sepsis and pneumonia were 
the most common causes of death among patients hospitalized in the infectious 
diseases ward and respiratory ICU; also, sepsis and pulmonary embolism accounted 
for the highest case fatality rates.
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Introduction
Despite dramatic advances in the 
treatment and prevention of infectious 
and communicable diseases in recent 
decades, they are still considered as 
one of the main causes of morbidity and 
debility in human society around the 
world, especially in developing countries 
[1-2]. Some communicable diseases that 
cause high mortality rates, especially in 
low and middle-income countries, include 
HIV/AIDS, malaria, tuberculosis, acute 
respiratory infections, and diarrheal disease 
[3-5]. However, there are some factors that 
even make developing countries more 
expose and vulnerable to communicable 
diseases, such as   geographic, demographic, 
and socio-economic factors. On the other 
hand, there are also some common types 
of none-communicable diseases that 
mostly affect developing countries, such as 
cardiovascular diseases, cancer, diabetes, 
chronic obstructive pulmonary disease, 
and mental disorders.  Many studies have 
suggested that in countries like Iran and 
Spain, the major leading causes of death 
associated with infectious diseases are sepsis 
and pneumonia [6-7]. In Australia, respiratory 
infections and HIV were reported as the most 
common causes of death [7]. In Mashhad, the 
most common infectious disease causing 
hospitalization and death in elderly was 
reported to be pneumonia [8]. Understanding 
early clinical signs of infectious diseases, 
such as weakness and cachexia, along with 
the symptoms of underlying diseases, 
like cardiopulmonary or renal diseases, 
is essential in order to prevent disease 
progression and to reduce mortality rate 
among patients. Such information improves 
the timely and accurate diagnosis of the 
disease and leads to early treatment and 
prevention of mortality [9]. 
Objectives: This study was conducted 
to investigate the causes of mortality in 

the patients hospitalized in the infectious 
diseases ward and respiratory ICU of Sina 
hospital in Hamadan.

Materials and Methods
In this study, the medical records of 593 
patients hospitalized and died during March 
2012 to March 2017 in the infectious diseases 
ward and respiratory ICU of Sina hospital in 
Hamadan, Iran were evaluated. This study 
was approved by the Ethics Committee of 
Hamadan University of Medical Sciences 
(Ethical code: IR.UMSHA.REC.1396.119).
All information about the participants, 
including demographic characteristics 
(age, sex), causes of mortality, underlying 
illnesses, definitive diagnosis, place of 
residence, and duration of hospitalization 
were extracted from the patient’s medical 
records and death certificate and entered 
into the designed chart. 
The patients’ mortality rate was calculated 
for each year along with the case fatality 
rates for common infectious diseases. 
Incomplete medical records were excluded 
from the study. Data were analyzed using 
SPSS software Version 16.0. Student’s T-test 
was used to assess whether there was a 
statistically significant difference between 
patients who died due to specific medical 
conditions. Chi-squared test was used to 
evaluate the potential difference between 
different factors. A p-value < .05 was 
considered as the threshold for significance.

Findings
A total of 593 medical records of patients were 
studied over a period of 5 years, of which 59 
(9.9%) cases were excluded from the study 
due to incomplete records. Patients enrolled 
in this study included 324 males (60.68%) and 
210 females (39.32%); also, 492 (92.1%) cases 
were married, and 41 (7.9%) cases were single. 
Most of the deaths occurred in the respiratory 
ICU with a frequency of 426 (80%) and in the 
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infectious diseases ward with a frequency of 
108 (20%). The mean age of the patients at the 
time of death was 70.9 ±17.8 years, ranging 
from 18 to 114 years. Death was common in 
these two hospital wards among the elderly 
patients aged 80-90 years. The average length 
of hospitalization was 8.1 days, ranging from 1 
to 94 days (Table 1); this variable did not follow 
a normal distribution, so did the patients’ 
age. Out of 534 deaths, 183 (34.26%) cases 
occurred after 2-6 days of hospitalization; 
however, 150 cases occurred on the first day 

of admission. In total, 150 patients (28.1%) 
were hospitalized in the winter. The lowest 
prevalence of hospitalization was observed in 
the spring with 115 cases (21.5%). There was 
no significant difference between the causes of 
death in terms of season (p=.120). However, 
the prevalence of pneumonia in the autumn 
and winter was higher than in other seasons. 
Also, 70% (378) of the patients lived in urban 
areas (p=.414). The most common causes of 
death were sepsis 237 (44.3%), pneumonia 
135(25.3%), stroke 37 (6.9 %), influenza 19 

Table 1) Comparison of demographic characteristics of the patients admitted to the respiratory ICU and infectious ward

P Value Infectious Ward
  N )%(  

Respiratory ICU
N )%( Variable

Sex

.436
46 )46.6( 164 )38.5( Female

62 )57.4( 262 )61.5( Male

Habitat

.414
73 )67.6( 305 )71.6( City

35 )32.4( 121 )28.4( Village

Underlying disease

.247
63 )58.3( 222 )52.1( Yes

45 )41.7( 204 )47.9( No

Seasons

.12

26 )24.1( 89 )20.9( Spring

33 )30.6( 96 )22.5( Summer

20 )18.5( 120 )28.2( Autumn

29 )26.8( 121 )28.4( Winter

.124 73.9 ± 15.1070.2 ± 18.3Mean age ± SD (yrs)

.0046.7±11.68.6±10.6.Mean duration of hospitalization± SD  (days)
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(3.6%), and other causes 51 (9.5%), including 
renal failure, fulminant hepatitis, heart attack, 
and empyema (Table 2).
Moreover, 285 (53.4%) patients had at 
least an underlying disease (hypertension, 
stroke, diabetes, heart disease, AIDS 
(Acquired immune deficiency syndrome), 
hepatitis, and COPD (Chronic obstruc-
tive pulmonary disease). There was no 

statistically significant difference between 
the patients with underlying diseases 
and patients without underlying disease 

in terms of the causes of death (p=.247). 
However, patients with an underlying 
illness died more often due to sepsis. Based 
on the findings of this study, no significant 
difference was found between the patients 
admitted to the respiratory intensive care 
unit and infectious ward in terms of age, sex, 
place of residence, season, and underlying 
illness; however, the duration of patients 
hospitalization in the ICU was significantly 
longer than in the infectious ward (p=.004). 
Sepsis (48.2%) and pulmonary embolism 
(44.1%) accounted for the highest rates of 
case fatality; as nearly 50% of patients died 
due to sepsis. Table 3 shows that respiratory 
ICU patients mostly died because of sepsis 
and influenza, and the most common 
cause of death in the infectious ward was 
pneumonia. Besides, there was a statistically 
significant difference between the patients 
hospitalized in the ICU and infectious ward 
in terms of the causes of death (p=.001). 

Discussion
Different studies on infectious diseases in 
hospitals have demonstrated that sepsis 
and pneumonia were the most common 
causes of mortality [6, 10-11]. Also, Fernandez 
et al. (1999) and TavanaeeSani et al. (2011) 
showed that pneumonia was the most 
common cause of hospitalization in elderly 
patients [6, 8]. Another study by Golsha et al. 
(2012) showed that 25% of mortality in 
elderly patients was due to pneumonia [11]. 
However, in the present study, the main 
cause of death was sepsis in addition to 
pneumonia, inconsistent with the previous 
studies results [9-11]. Similar to this study 
findings, Hasibi et al. (2008) also reported 
sepsis and pneumonia as the main leading 
causes of death in patients [12]. It is suggested 
that some crucial steps be taken in order to 
assist in reducing the mortality rate, such 
as paying more attention to symptoms, 
urgent and accurate diagnosis, patient 

Table 2) Distribution of the patients admitted to the 
respiratory ICU and infectious ward based on the 
causes of death

Causes of Death Number  (%)

Sepsis 237 )44.3( 

Urosepsis 21 )3.9( 

Pneumosepsis 40 )7.5( 

Unknown origin 176 )32.9( 

Pneumonia 135 )25.3( 

Stroke 37 )6.9( 

Influenza 19 )3.6( 

Drug toxicity 17 )3.3( 

Tuberculosis 16 )3( 

Pulmonary embolism 15 )2.8( 

Meningitis 5 )0.9( 

Unknown 2 )0.4( 

Others* 51 )9.5( 

Total 534 )100( 

* Renal failure, Fulminant Hepatitis, Empyema, 
Encephalitis, Myocardial infraction, Disseminated 
intravascular coagulopathy, Gastroenteritis.
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hospitalization in the appropriate section 
based on the symptoms and severity of the 
disease, and early antibiotic therapy. It is 
clear that the nature and type of infectious 
diseases, duration of symptoms, and the 
late referral of patients are contributing 
factors that could increase the risk of 
patients’ mortality. Since this study showed 
that case fatality rate was relatively high in 
patients with sepsis (48.2%) and pulmonary 
embolism (44.1%), and almost half of these 
patients died, it is necessary to take more 
precautions in order to reduce case fatality 
rate by early diagnosis and immediate 
treatment of these patients.
In the present study, the highest mortality 
rate was 80% in the intensive care unit, 
followed by 20% in the infectious ward.  
However, Mahmoudi et al. (2014) reported 
that most of the deaths occurred in the 
emergency department (45.7%) and ICU 
(30.4%) [13] . In another study by Noorizad et 
al. (2005), the highest morbidity rates were 
related to urinary tract infection (41.6%) 
and pneumonia (28.5%), these results are in 
line with the results of the present study in 
which mortality rate due to pneumonia was 
21.6% in ICU [14]. 
In this study, the mean age of the patients 

was approximately 70 years, and 50% 
of the patients were over 76 years old 
(p=0.124 ). It is worth mentioning that in 
the elderly, the presence of some infectious 
diseases like pneumonia may not be 
accompanied by symptoms of respiratory 
tract infection or even fever. These patients 
may be hospitalized with delirium and 
loss of consciousness. It is simply because 
in the elderly, the signs and symptoms of 
many infections are not the same as the 
symptoms of similar diseases in adults. The 
temperature in pneumococcal pneumonia is 
lower in the elderly than in young patients, 
and cough, fever, and sputum may not 
be present in these patients [15-17]. Also, it 
was determined that more than half of the 
patients who died in the infectious diseases 
ward and respiratory ICU had an underlying 
illness such as diabetes mellitus or previous 
cerebrovascular incidence. Noorizad et 
al. (2005) indicated in their study that 
underlying disease was associated with an 
increased risk of mortality [14].
In this study, the majority of deaths were in 
males, which is approximately proportional 
to the general population of the country 
and also corresponding to the statistics of 
patients admitted to the ward of infectious 

Table 3) Distribution of causes of death in the patients based on the admission wards

P ValueRespiratory ICU
N )%(  

Infectious Ward
  N )%(Causes of Death

.001 

201 )47.2( 36 )33.3( Sepsis

92 )21.6( 43 )39.8( Pneumonia

26 )6.1( 11 )10.2( CVA

19 )4.5( 0 )0.0( Influenza

88 )20.6( 18 )16.7( *Others

426 )100( 108 )100( Total

* Renal failure, Fulminant Hepatitis, Empyema, Encephalitis, Myocardial infraction, Disseminated intravascular 
coagulopathy, Gastroenteritis.
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diseases. Similar results were reported by 
Hasibi (2008), Serraino (2004), and Tellioğlu 
(2018) [12, 18-19].
The average length of hospitalization was 
8 days in this study with the medians of 5 
and 3 days for hospitalization in the ICU and 
infectious ward, respectively. In the present 
study, patients admitted to the respiratory 
ICU had a longer hospitalization period 
than those in the infectious ward because 
the severity of illnesses was lower among 
patients in the infectious diseases ward. In 
a study by Capelastegui (2008), more than 
50% of patients with pneumonia were 
hospitalized for 5-10 days, which was similar 
to this study finding [20]. Timely prevention 
and control of these infectious diseases are 
suggested as the most effective approach for 
reducing the mortality rate.

Conclusion
According to this study findings, the increase 
in the length of hospitalization was highly 
correlated with the increase in the mortality 
rate in both wards. Providing timely and 
accurate treatment in order to reduce 
duration of hospitalization is a key factor to 
reduce the mortality rate in these two wards 
of Sina Hospital.
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