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Abstract
Objective: To assess the cost of treatment for families of children hospitalised in paediatric intensive care unit of a
tertiary care teaching hospital.
Methods: The retrospective cohort study was conducted in Aga Khan University Hospital, Karachi, and comprised
record of all children admitted to the paediatric intensive care unit from January 1 to June 30, 2013. Demographic
data, diagnosis at the time of admission, co-morbidity, length of stay in intensive care and outcome were recorded.
The record of all hospital charges for each day the patient was cared for were also recorded. The finance department
itemised the cost into major categories like pharmacy, radiology, laboratory, etc. SPSS 19 was used for statistical
analysis.
Results: Record of 148 patients represented the study sample. Of them, 98(66%) were males. Overall median age
was 2.7 yrs (interquartile range: 1 month to 16 years) and 93(62.8%) were below 5 years of age. Median length of stay
was 3.5 days (range: 2-5 days) and total patient days in intensive care were 622. The median cost per admission was
PKR 217,238 (range: (114,550-368,808) and mean cost per day was PKR 57,535 (43,911-85,527). The major cost
distributions were bed charges PKR 8,092,080 (18.02%), physician charges PKR 6,398653(14.25%), medical-surgical
supplies PKR 8,000772(17.8%), laboratory charges PKR 8,403,615(18.9%) and pharmacy charges PKR
5,852.226(13.03%).
Conclusion: The cost of paediatric intensive care unit was expensive. Cost distribution was almost evenly
distributed. Hence, a better admission policy is needed for resource utilisation and cost-effectiveness.
Keywords: Cost, Intensive care unit, Children. (JPMA 65: 651; 2015)

Introduction

Patients and Methods

Paediatric intensive Care Units (PICUs) have
contributed to health of children in developed
countries. 1 PICUs were recognised as a reflection of
the quality of a country's healthcare of children. 2
PICU is an essential component of children hospitals
as it constitutes about 8-10% of all children hospital's
beds. 3 ICUs consume a lot of resources and are
expensive. In the era of economic inflation, especially
in resource-limited countries where healthcare is a
self-payer, the cost evaluation is very important and
vital. 4,5 Numerous studies on cost of adult ICUs, both
from developing and developed countries are found
in literature. 6-8 Multiple studies on neonatal ICUs
from developing countries have been published. 9
There is very little data available about cost studies in
PICUs. 10,11 However, there was only one publication
on neonatal ICU costing from Pakistan, and none
regarding the cost of PICU. 12 The current study was
planned to analyse the patient-related cost in PICU in
terms of charges made to the family.

The retrospective cohort study was conducted after
approval from the institutional review committee at Aga
Khan University Hospital, Karachi, and comprised record
of all children admitted to PICU for more than 24 hours
from January 1 to June 30, 2013. All children admitted in
PICU for more than 24 hours during the study period were
included. Those re-admitted to PICU within 48 hours of
PICU transfer or stay of less than 24 hours were excluded.

Aga Khan University Hospital, Karachi.
Correspondence: Anwarul Haque. Email: anwar.haq@aku.edu

For the purpose of the study, PICU was defined as a
separate physical facility or unit specifically designated for
the treatment of paediatric patients aged from 1 month to
16-years, who, because of shock, trauma or other lifethreatening
conditions,
require
intensified,
comprehensive observation and care.3 For costing , the
study used a combination of "top-down" approach and
"cost block method". The cost blocks include capital
equipment, estates, non-clinical support services, clinical
support services, consumables and staff.4-13 The first three
blocks were not directly related to patients, hence they
were not included. The PICU had blood gas analysis,
portable radiography and ultrasound machine. The unit's
nurse-patient ratio was 1:1 and was covered by a senior
paediatric Resident round the clock under the supervision
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of an attending physician. Clinical data was
retrospectively collected from the medical records and
financial data from the hospital's finance department.
Clinical data included basic demographic information like
age and gender, primary diagnosis, co-morbidity if
present, ICU therapies like use of mechanical ventilation,
inotropes and renal supportive care, length of stay and
outcome as 'survival' versus 'expired'. Data confidentiality
was ensured at all stages.
There were few differences between cost and charges. We
used patient's bill (charges) as a proxy of cost because
charges bear little resemblance to economic cost.14 The
hospital's finance department provided for each patient a
record of all hospital charges for each day the patient was
in PICU. The charges were also broken down into various
categories like physician charges, consumable charges
like medical/surgical supplies, pharmacy, radiology,
laboratory and special procedure charges like surgical
procedure, electrophysiological testing or plasmapharesis
etc. All charges were expressed in Pakistani rupees (PKR)
and converted in US dollars (USD) in accordance with the
exchange rate during the study period (USD 1 = PKR 100).
All charges during the stay were recorded. The cost was
calculated per patient and per patient day in PICU. The
data was analysed using SPSS-19. Descriptive statistics
were used to describe baseline characteristics and cost
data for each patient. Values were expressed as mean with
standard deviation (SD) or median with interquartile
range (IQR) and frequency with percentages as
appropriate.

Results
Record of 148 patients represented the study sample. Of
them, 98(66%) related to males. Overall median age was 2.7
years (IQR: 1 month to 16 years) and 93(62.8%) were below
5 years of age. Median length of stay was 3.5 days (IQR: 2-5
days), and total patient days in intensive care were 622. The
length of stay was significantly higher in non-survivors

Table-1: Characteristics of critically ill patients.
Characteristics

n (148)

Age Years [(Median(IQR)]
<5 Years
>5 Years
Gender
Male
System Involved
CNS
Respiratory
CVS
Trauma
GIT
Haematology/Oncology
Sepsis
Others
Outcome
Survived
Expired
LOS days [(Median(IQR)]

2.7(0.6-9)
93(62.8%)
55(37.2%)
98(66%)
27(18.2%)
34(22.9%)
20(13.5%)
21 (14.1%)
6(4.0%)
8(5.4%)
13(8.8%)
19(12.8%)
131(88.5%)
17(11.5%)
3.5(2-5)

IQR: Interquartile range
CNS: Central nervous system
CVS: Cardiovascular system
GIT: Gastrointestinal tract
LOS: Length of stay

Table-2: Average Cost.
Variables

Average cost per patient
per admission
Average cost per admission
for survivor
Average cost per admission
for non-survivor
7535)
Average cost per patient per day

PKR - average
(range)

USD - average
(range)

2,17238 (1,14550 - 3,68808)

2172 (1145-3688)

2,07537 (12296 -3,34323)

2075 (122 -3343)

4,06581 (2,41523 -7,53509) 4065 (2415 57535 (43911 - 85527)

575 (439 -855)

PKR: Pakistan rupee
USD: United States dollar

compared to survivors (3 days vs. 5 days; p=0.04).
The case-mix consisted of 106(72.1%) medical category
and 41(27.9%) surgical category. The common reasons for
ICU admission were respiratory failure in 34(22.3%),
trauma 21(14%), neurological illness 17(17%) and cardiac
disorders 19(12.4%). Co-morbidity was found in 9(5.9%).
The mortality rate was 17(11.5%) (Table-1).

Figure: Distribution of total cost.
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The median cost per admission was PKR 217,238 (IQR:
114,550-368,808) and mean cost per day was PKR 57,535
(43,911-85,527) (Table-2). The major cost distributions
were bed charges PKR 8,092,080 (18.02%), physician
charges PKR 6,398653(14.25%), medical-surgical supplies
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Table-3: Distribution of Total Cost.

Bed cost
Physician cost
Pharmacy Cost
Laboratory cost
Radiology Cost
OR Cost[Mean(SD)]
Medical & Surgical Supplies cost
Special Procedure Cost

Cost PKR

Cost (1USD=100PKR)

[Median(IQR)]

8,092,080(18.02%)
6,398,653(14.25%)
5,852,226.27(13.03%)
8,493,615(18.9%)
4,407,742(9.81%)
1,208,960(2.69%)
8,000,772(17.8%)
2,468,500(5.5%)

80,920.80
63,686.53
58,522.26
84,936.15
44,077.42
12,089.60
80,007.72
24,685.00

46,760(23,380-70,140)
14,249(3,884-51,395)
21,896(9,063-47,478)
36,660(16,406-69,590)
18,780(6,540-40,740)
8,224(±17,722)
40,130(22,262-70,621)
11,845(5,915-21,265)

PKR: Pakistan rupee
USD: United States dollar
IQR: Interquartile range
OR: Operating room
SD: Standard deviation

Table-4: Cost according to Case-mix.
Systems Involved
CNS
Respiratory
CVS
Trauma
Sepsis
Miscellaneous
Haematology/Oncology
GIT

Average cost (PKR)
67, 61,795.82 (15.06%)
68, 22,668.8 (15.2%)
63, 62,890.3 (14.1%)
76, 95,870 (17.1%)
50, 70,232 (11.3%)
74, 87,804 (16.7%)
31, 43,422 (7.0%)
15, 41,089 (3.4%)

PKR: Pakistan rupee
CNS: Central nervous system
CVS: Cardiovascular system
GIT: Gastrointestinal tract

PKR 8,000772(17.8%), laboratory charges PKR
8,403,615(18.9%) and pharmacy charges PKR
5,852.226(13.03%) (Table-3, Figure). Cost was also worked
out according to the case-mix (Table-4).

Discussions
To our knowledge, the current study is the first one to
describe the cost of caring critically ill children in a PICU of
a private-sector hospital of a developing country. Results
suggest that the ICU care of sick child is very expensive. It
was difficult to compare the data because of the limited
published data on the cost of PICU. Several studies have
shown that the hospitalisation of a child in PICU is a major
stress for family itself. The financial stress is another major
stress for parents as the costs were enormously high.
There is no doubt that there is always a demand for
increasing PICU beds in modern healthcare.15,16 In order
to increase the size of a PICU, it is necessary to know the
cost of ICU care. It is difficult to obtain the actual cost of
patient care in PICU; costs were extrapolated from

charges made to parents or the insurance company
concerned.
Like other reports, we also found that the cost of ICU was
directly related to length of stay and was higher in nonsurvivor's cases compared to those of survivors.17 Earlier
studies have also shown that the cost of care is
proportional to the severity of illness. One study reported
that the cost of personnel was the biggest factor in
intensive care.10 A significant variation in the pattern of
diseases as well as distribution of cost in our cohort could
not be found. However, the costs of medical-surgical
supplies were higher in percentages compared to other
published cost of PICU.11
There were several significant limitations to our study. This
study reflects the cost of a private-sector hospital and
findings cannot be generalised. A small sample size,
limited period, single-centre and retrospective nature are
other important weaknesses of the study. The cost blocks
1, 2 and 3 were not assessed because of difficulties. The
costs were not assessed in terms of severity of illness as
well as days in PICU. Most of the studies have shown that
patients with high severity illness scores have longer
length of stay and an increased incurred cost during these
treatments.10,11 The cost on day 1 was associated with
higher than cost on subsequent days.6
There are so many barriers in the care of critically ill child.
However, PICUs have grown enormously in developed
countries. Recent advances in medicine demand increase
in the number of ICU beds. There are few solutions to this
problem. First, the admission criteria for PICU should be
stringent as suggested by a study in South Africa.18
Second, the public-private partnership can significantly
improve the outcome. Third, there should be a structured,
focused and continuous education and training on topics
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of critical care medicine.

Conclusion
The direct cost of critically ill or injured child in an ICU is
high. There were no significant differences among the
distribution of cost. The cost of ICU care of non-survivors
was higher than that of the survivors. A careful selection
of patients for PICU admission may lead to better
utilisation of scarce resources.
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