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Trends in Admission and Mortality in the Medical
Wards in Sulaimani General Teaching Hospital
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Abstract

This retrospective study was done to investigate the trends of admissions and deaths in the medical
wards of the Sulaimani General Teaching Hospital during the entire year of 2000. There were 23864
admissions and 354 deaths data for which were transcribed from the hospital records and individual
patient files. The mean daily admission for the whole year was 65.4; lowest in Janvary (36.9) and highest
in July (114.6). 43.5% of admissions were males and 56.5 % were females (P< 0.001). Overall hospital
death rate was 2.3% and the risk of death in males was 1.7 compared to females (95% confidence interval
1.45-2.03, P < 0.001). Death was also significantly associated with season; risk ratio of death in winter
was 2.59 compared to surmmer (95% confidence interval 2.02-3.32, P < 0.001). Age group 60-69 years
contributed by 29.1% to the totai number of the dead which was 5.75 times the share of age group 30-39
years (P < 0,001). The main causes of death were cardiovascular diseases (38.6%), stroke (24.7%),
infections (12.6%) and malignancies (6.5%). Myocardial infarction alone accounted for 23.3% of all
deaths. The siudy indicates that admissions are most in summer and least in winter but morality is
highest in winter and lowest in summer probably because more severe cases tend to be admitted during
the cold season.
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Introduction

Analysis of mortality data was one of the occutring in many developing countries
leading achievements in epidemiology and [5] and tobacco has emerged as the
the United Kingdom was one of the first leading risk factor for such changes
countries to collect mortality data where though poor diet & physical inactivity
annual figures have been produced since may soon take tobacco’s place as the
1838 [1]. Such figures can tell us the leading cause of death [6].Moriality rate
major causes of death in the population in different hospitals and in the same
and point to any possible trends over time.  hospital during different periods of time
In the developed countries, there have may not be the same. In hospital death
been striking changes in trends of the rates are calculated on the basis of deaths
leading causes of death towards chronic that occur within 30 days of admission or
non-communicable diseases such as surgery [7]. In-hospital mortality may be
cardiovascular  and  cerebrovascular related to [actors related to circumstances
diseases, malignancies and chronic before and during admission, type of care
obstructive lung diseases pushing the provided to the patient in hospital and the
infectious diseases further down the list arrangements of discharge [8].

[2-4]. There is accumulating evidence Reliable information on causcs of death is
that the same trends are progressively essential for the development of national
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health policies and prevention of discase
and injury yet certified information is only
available for 30% of the estimated 50.5
million deaths that occur each vyear
worldwide[9]. Research of hospital
mortality can help identify the major risk
factors within these groups in order to
provide gvidence for planning
interventions. Understanding the patterns
of admission to hospitals are also very
important to health planners and can help
them be more prepared and respond more
efficiently and timely to the needs of the
population in terms of hospital beds and
facilities. To date and to our knowledge
there have been no studies on the trends of
admission and mortality of this kind in
Kurdistan. Aim of this study was to
investigate these areas and try to provide
some quantitative data about the patterns
of admission and mortality in the
hospitalized patients for medical reasons.

Patients and Methods

This retrospective study of hospital data
was done during the period between May
to November 2005. The aim of the study
was to provide quantitative data about the
patterns of admission and mortality in
patients hospitalized for medical reasons.
Sulaimani General Teaching Hospital is a
referral hospital with capacity of 320 beds
exclusively for medical admissions
including coronary care units. Surgical,
pediatric, obstetrical and gynecological
cases are not admitted in this hospital. The
hospital receives patients from inside and
outside Sulaimani city from a catchment’s
population of 1.5 million.

A team of trained health staff reviewed
records of the hospital for the entire year
of 2000 from January 1% till December
31", Data about total admissions,
admissions by months and by were
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extracted. Detailed data were extracted
from the patients’ files for all those
patients who were admitted during that
year and had died in hospital. Such data
included demographic information as well
as data about the current admission and
direct cause of death.

The cause of death was transcribed and
recorded as written on the patients file. All
deaths in our study were certified in the
hospital and no single case was sent for
autopsy.

Statistical analysis: The data was
transcribed into a standard form by the
trained health staff and later entered into
the computer. Analysis was done in Strata
for Biostatistics [10]. For the quantitative
variables means and 95% confidence
intervals were calculated and for
comparison of proportions Chi-square and
the corresponding P values were
calculated. * Stratum proportion divided
by the lowest proportion in strata.

Resulis

Total of 23864 patients were admitted to
the medical wards during the year 2000 of
which 10376 (43.5%) were males and
13488 (56.5%) were females (see table 1).
This difference in total admissions
between males and females was
statistically significant (P <0.001).
Admissions also varied by month and
season. The highest number of admission
was in July comprising 14.9% of all
admissions with an average daily
admission rate of 114.6 compared to the
lowest in January which comprised only
4.8 of all admissions with an average daily
admission rate of 36.9 (table 2). The mean
daily admission for alf the year was 65.4.
In relation to secason, the highest
admission was in summer comprising
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Table 1: Total and proportion of male and female admissions and deaths
Admissions Deaths Death Risk
Sex Number (%) | Number (%) | Fate % ratio | 950, CI* | Pvalue
Male 10376(43.5) 316(57) 3 .73 1.45-2.05 | <0.001
Female 13485(56.5) 238(43) 1.8
Total 23864(100) 554 (100) 2.3
* 05% confidence interval

Table 2: Admissions, admission rate; deaths, death rate and death risk ratio
for different months of the year
Admissions Deaths
Number Risk
Month (%) Rate/day | Number | Rate % | ratio | 95% CI* P value
January 1144{4.8) 369 49 4.3 3.9 2.5-6.1 < (0.001
February 1365(3.7) 47.1 44 3.2 2.9 1.9-4.6 < {.001
March 1459(6.1} 471 49 34 3.1 2-4.8 < (1001
April 1678(7) 55.9 51 3.0 2.8 1.8-4.3 < 0.001
May 1882(7.9) 60.7 53 2.8 2.6 1.7-4 < 0.001
June 2168(9.1) 72.3 49 2.3 2.1 1.3-3.2 < (1L.001
July 3554(14.9) 114.6 39 1.1 1.0*
August 3280{13.7) 105.8 46 1.4 1.3 0.8-2 0.26
September 2141{%) 71.4 39 1.8 1.7 1.04-2.7 0.03
October 2006(8.4) 04.7 47 23 2.1 1.4-34 < {.001
November | 1730(7.2) 55.8 48 2.8 2.5 1.6-4 <0.001
December 1457(6.1) 47.0 40 2.7 2.5 1.6-4 < 0.001
Total 23864(100) |  65.4 554 2.3

* Baseline category

Table 3: Admissions, admission rate; deaths, death rate and death risk
ratio for different seasons of the year

Admissions Deaths

Rate/ Risk
Season Number (%) day [Number| Rate % | ratio | 95% CI* P value

Winter(Jan-Mar) | 3968(16.6) | 436 | 142 3.6 259 1202-3320  <.00
Spring(Apr-Jun) | 5728(24) | 62.9 | 153 2.7 193 | 152247 <.001
Summer(Jul-Sep) | 8975(37.6) | 97.6 | 124 14 | 1.0%
Autumn(Oct-Decy| 5193(21.8) | 3564 | 135 2.6 1.88 | 146-2.421 <.001

Total 23864(100) 1 654 554 2.3

* 95% Confidence inferval
** Baseline category
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7.6% of all admission with an average
admission rate of 97.6 compared to the
lowest in winter comprising 16.6% of all
admissions with an average daily
admission rate of 43.6 (table 3). This
variation in season was highly significant
at P< 0.001. This difference in the
proportion of admissions and deaths in the
different seasons of the years is more
clearly seen graphically (figure 1).

The total number of those who died in
hospital during 2000 was 554. Of this
number 316 (57%) were male and 238
(43%) were female (table 1). Death rate
among the male admissions was 3% while
it was only 1.8% among the female
dinission giving a male to female risk
ratio of 1.73 (95% confidence interval
1.45-2.05), a highly significant difference
at P< 0.001. The age of all those who
died ranged from 13 to 101 years with a
mean of 57.8 years (95% confidence
interval 56.3-59.3). The mean age for
males was 59.1 years (95% confidence
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interval 57.2-61) and for females it was 36
vears (95% confidence interval 53.6-
58.4).This difference in mean age of the
males and females who had died was
statistically significant (P=0.04). The
length of stay in hospital for those who
died ranged from 1 to 30 days with the
mean length of 3.4 days. There was no
statistically significant difference between
the length of stay for males and females.
Death rate for all admissions was 2.3%.
Death rate varied in different months and
ranged from [.1% in July to 4.3% in
January.

Comparing individual months to July,
there was a significant difference in death
risk ratio for all months except for August
but the highest ratio was for January 3.9(
95% confidence interval 2.5-9, P < 0.001).
See table 2 for risk ratio for other months
In relation to season, death rate was
highest in winter (3.6%) and lowest in
summer (1.4%). Spring and autumn had
similar rates (2.7%, 2.6% respectively).
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The difference in death rate was highly
significant between summer and the other
seasons as indicated by the risk ratio
(table 3). Compared to summer, death risk
ratio for winter was 2.59 (95% confidence
interval 2.02-3.32, P< 0.001), for spring it
was [.93 (95% confidence interval 1.52-
2.47, P< 0.000) and for autumn it was
1.88 ((95% confidence interval 1.46-2.42,
P< (.001). Proportional mortality rates
were variable across different 10-year age
groups (table 4). The highest proportion of
those who died were people aged 60-69
(29.1%) while the lowest proportion
occurred in people aged 30-39 (5.1%).
This difference was highly significant
(risk ratio 5.75, 95% confidence interval
3.8-8.9, P< 0.001).

Causes of death and the proportional
mortality form each cause are shown on
table 5. Cardiovascular diseases account
for the majority of deaths in medical

wards (38.6%) followed by
cerebrovascular accidents (stroke) which
accounts for 24.7% of the deaths.

Infections come in the third place with
12.6% and malignancies in the fourth
place with 6.5% of deaths.

Within  the cardio vascular deaths
myocardial infarction alone accounts for
60.3% of deaths followed by heart failure
(17.3%). Within the infectious causes,
gastroenteritis accounts for 51.5% of the
deaths foliowed by lower respiratory
infection (22.9%). Leukemia accounts for
389% of  hospital deaths from
malignancies followed by brain tumors
which account for 19.4% of malignancy
deaths. Myocardial infarction is the single
main cause of death in medical wards
accounting for 23.3% of all deaths
followed by heart failure (6.7%) and
gastroenteritis (6.5%).

Tabic 4: All deaths stratified by age group and sex
Female
Male deaths deaths All deaths
Number
Age band Number (%) (%) Number (%) Ratio*® P value
13-19 8(3.4) 14(4.4) 22(4)**
20-29 16(6.7) 13(4.1) 29(5.2) 1.04
30-39 10(4.2) 18(5.7) 28(3.1) 1* 05 j
40-49 31(13) 27(8.5) 58{10.5) 2.03 0.001
50-59 45(18.9) 51(16.1) 96(17.3) 3.43 <0.001
60-69 67(28.2) 94(29.7) 161(29.1) 5.75 <0.001
70-79 52(21.8) 68(21.5) 120(21.7) 429 <0.001
80- 9(3.8) 31(9.8) 40(7.2)**
Total 238(100) 316(100) 554(100)
* Stratum proportion divided by the lowest proportion in strata
*+ Ratio not calculated because age band is not equal to the rest
** Baseline proportion
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Table 5: Different causes of death and their proportional mortality
individually and grouped into major categories
Proportional
mortality
number of | % of % of
Cause of death deaths total | category
All causes 554 109
Cardiovascular 214 38.6
Myocardial infarction 129 233 60.3
Heart failure 37 6.7 17.3
IHD _ 17 3.1 7.9
Cardiac shock 9 1.6 4.2
Arrhythmia 6 1.1 2.8
Pulmonary edema 5 0.9 3
Other(congenital, valvular, cardiomyopathy) 11 2.0 5.1
Cerebrovascular accidents(stroke) 137 24.7
Infections 70 12.6
gastroenteritis 36 6.5 51.4
Lower respiratory infections including pneumonia 16 29 229
Pyogenic meningitis 6 1.1 8.6
Tuberculosis 6 L1 8.6
other(seplicemia, tetanus, typhoid) B 1.1 8.0
Malignancies 36 6.5
lenkemia 14 2.5 38.9
brain 7 1.3 19.4
gastrointestinal 5 0.9 13.9
Iymphoma 4 0.7 11.1
other (breast, kidney, bronchus) ' 6 i.1 16.7
Renal causes 33 6.3
Respiratory failure, asthma, pulmonary embolism 22 4.0
Diabetes Mellitus 14 2.5
Liver 12 2.2
Less frequent causes 14 2.5
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Discussion

In this study information about the
admissions was taken from summery
hospital records and information about the
patients who had died in hospital was
taken from patient’s files. Patients
admitted to this hospital must be over 12
years of age and admission is restricted to
medical cases (cold and emergency cases).
Surgical, trauma, obstetrical,
gynecological and pediatric cases are
admitted to other hospitals. The results
show that more females are admitted to
hospital compared to males (56.3% vs.
43.5%). The number of admissions also
varies significantly across the vear,
Overall all admission rate was 65 per day
and 74 patients per bed per year which is
quite high compared to studies elsewhere
[11]. The biggest number is in summer
peaking in July with 15 admissions per
day which means that there are less than 3
days available for each patient to stay in
hospital. It was not possible in this study
to identify the types of admissions, but
judging from the rapid turnover and the
low mortality, it may be fair to assume
that most admissions are acute diseases
which recover quickly or are discharged
rapidly due to the heavy burden on the
hospital such as gastroenteritis and
infectious disecases. In winter, on the
contrary there are less admissions with the
minimum daily admission in January (37
admissions per day) i.e. one third of the
summer rate. The cause of this may be
actual difference in the patterns of disease
in the cold secason; unwillingness of
patients to get admitted due to the
unfavorable weather-related hospital and
access circumstances particularly those
living farther away from the city center;
unwillingness of doctors to admit with the
same threshold as summer months due to
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the unfavorable hospital circumstances
particularly in terms of heating.

Overall death rate was 2.3% and death
rate was significantly more in males
compared to females (3% vs. 1.8%, RR
1.73). The reason for this difference may
nged further research but possible
explanation may be sought in the two
main causes of death, cardiovascular
diseases and stroke, which are more
common in males. Similar studies
elsewhere that we have retrieved report
death rates between 6% and 25% [11-16].
Clearly in-hospital mortality depends on
many circumstances which may vary
considerably among hospitals. Death rate
was variable across the months and
seasons of the year with the highest rate in
January and the lowest in July (4.3% vs.
1.1%, RR 3.9, P< 0.001). As a season
winter had a higher death rate than
summer (RR 2.59, P< 0.001). This
significantly higher death rate in the cold
season coincides with a lower admission
rate which may indicate a pattern in the
patient-doctor behavior in relation to
admission as well as indicating a possible
difference in the patterns of disease during
different seasons. Less severe discases
may be treated cutside the hospital beds
because of the doctors or patients
judgment about the difficulties that
hospitalization may pose to the patient or
the family. Deaths in this study covered
people aged 13 and above. We don’t have
data on the age of all admissions so we
can not compare death rate among
different age groups. Buf in terms of
proportion of all deaths, age group 30-39
years confributed least to the deaths
(5.1%) while the age group 60-69 years
contributed most to the total deaths
(29.1%).
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From these results, we cannot make a fair
comparison of mortality experience of
these age groups. We can only conclude
that there has been 5.75 times more deaths
among the older age groups compared to
the younger age group. The reason of this
may lie in the difference in admission and
mortality of the different age groups. The
causes of death are informative.
Cardiovascular discases alone contribute
by 38.6% to the hospital deaths. This
figure highlights the existing fears that
these diseases are rapidly increasing in
Kurdistan but we must be careful in
interpreting the figure. This is hospital
mortality and while it does mean that a
high proportion of deaths are due to
diseases of the heart and vessels it does
not mean that these diseases take a similar
proportion or even a lead proportion of the
overall mortality. Cerebrovascular
accidents are the second major cause of
death in hospitals. Infections, particularly
gastroenteritis and lower respiratory
infections are stil major killers in our
region. Malignancies come in the fourth
place but it should be noted that many
malignancies do not report to the medical
wards such as many tumors of the
gastrointestinal tract, breast and cervix.
Leukemia is the most commonly treated
malignancy in medical wards -and in fact
they represent the majority of cancer
deaths in this study. Globally the three
leading causes of death in the developing
countries in the same year were ischemic
heart disease, cerebrovascular accidents
and lower respiratory infections [17]
which correspond to the results of this
study keeping in mind, however, that
these two are not quite comparable as our
data come from hospitals only and do not
cover all morality experience of the
population. The causes of death in this
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study have becn taken form the patients
files which usuvally only reports the
immediate cause of death. It must be said
that there is no standard way of reporting
cause of death and it largely depends on
the decision of the attending physician.
Ischemic heart disease, for example, can
cause infarction, arrhythmias, heart
failure, pulmonary edema and cardiac
shock which in turn may lead to death and
hence be reported as the cause of death.
While ischemic heart disease is not the
only canse of the above end results. So it
is important to report the underlying cause
of death which is not always possible to
get from routine hospital data.

Conclusions

In the medical wards, admission rate is
significantly higher in summer and lowest
during the winter months but mortality
rate is significantly higher im winter and
lowest during summer. More females are
admitted but in-hospital death rates are
significantly higher in males. The major
causes of death in hospital are
cardiovascular diseases, stroke, infections
and malignancies. People aged 60-69 are
more likely than any other age groups fo
die in hospital. The recommendations of
this study fall under the following areas.
Firstly awareness of these trends in
admission and mortality can help better
planning and preparedness of health
authorities in order to provide better and
timelier care to the inpatients in medical
wards. Secondly, patient registration and
hospital data organization require more
systematic work and there is also need to
improve and standardize recording the
causes of death on patient files. Thirdly,
this study has raised several questions
about the causes of death, trends of
admissions plenty of questions about
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hospital mortality and difference in standardization of death registration is
admission trends which needs more another area which needs more action as
research.  Finally, improvement and well asresearch.
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