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INTRODUCTION 

Improvement in healthcare has resulted in an increase in 

life expectancy. However, these scientific and 

technological advances have come at a cost to patients and 

the health care system which has made the role of 

economic evaluation of healthcare interventions 

increasingly important.1 In addition, the central and 

various state governments have launched various welfare 

schemes to ensure that the disadvantaged sections of the 

society also receive quality care. Many of these schemes 

require payments to be made to the providers on the basis 

of estimated costs with a provision for reasonable profit. 

Hence, performing cost analysis studies at regular intervals 

has become extremely important for the economic 

evaluation of health-care interventions.  

The concept of critical care management in India is only a 

few decades old however it is widely recognized as being 
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ABSTRACT 

Background: The cost of critical care is widely recognized as being high. However, it remains a challenge to accurately 

assess the cost of intensive care due to a lack of standardized methodology. There is also considerable heterogeneity 

with regard to allocation of resources and distribution of critical care services. 

Methods: We conducted a prospective study to analyse diagnosis-based costs of paediatric patient care at a pediatric 

intensive care unit (PICU) in a public hospital in Mumbai on the basis of identified cost components; direct (fixed and 

variable) and indirect costs. 
Results: Out of 167 (102 boys, 61%) patients enrolled, 65 (39%) were aged 1-7 months. They spent an average of 

4±1.46 bed days in the PICU. The cost of direct fixed components (salaries, capital equipment, disposables) was Rs. 

64,48,200 for six months. The maximum cost of direct variable components spent by the hospital (physiotherapy 

intervention, expert opinion, investigations, medicines, blood products, piped gases) amounted to Rs. 

548.63/patient/day for treatment of non-infectious diseases. Cost of indirect components (building maintenance) was 

Rs. 12,500/six months. Linear regression analysis showed 83-99.99% dependency of treatment cost to diagnosis and 

bed days. The average cost of treatment of infectious and non-infectious diagnoses/patient/day spent by the hospital 

was Rs. 260 and Rs. 548.63 respectively as compared to Rs. 169.96 and Rs. 356.21 spent by the patients. 

Conclusions: Our study showed that majority of the treatment costs depended on the diagnosis and number of bed days 

of the patients. Also being a tertiary care public hospital, 60% of the treatment costs were borne by the hospital. Thus, 

our study attempts to quantify, in financial terms, the expenditure involved in running a paediatric ICU in a tertiary care 

public hospital so as to assist doctors and healthcare decision makers in the allocation of resources. 
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expensive.2,3 Lack of a standardized methodology for 

calculating costs, makes estimation of costs of critical care 

services a challenging job. Also, there is considerable 

heterogeneity within the country in allocation of resources 

and distribution of critical care services making the inverse 

care law highly applicable in India, whereby those with the 

greatest need for health care have the greatest difficulty in 

accessing health services and are least likely to have their 

health needs met. This can only be improved by carrying 

out extensive and elaborate cost analysis studies.4,5 

The cost of critical care would depend on the country, 

patient/ disease profile, level of technology employed in 

care amongst others. Hence, while the cost of care per day 

per patient was estimated to be $1,508±475 (1992 

Canadian dollars) in a Canadian ICU in 1996, the same 

was estimated in the Indian setting to be a meagre Rs. 2238 

(equivalent to $43.20 Canadian Dollars) in 2016.6,7 

Although, a part of the difference could be due to 

differences in the methodology employed in the 

estimation, it cannot be the only reason. India is a vast 

country of great diversity and healthcare facilities across 

the country differ as per the healthcare needs of the people 

and hence, studies from different regions and areas would 

be required to be carried out to get a truer picture.  

Pediatric intensive care units (PICUs) are an essential part 

of any children hospitals and contribute significantly in 

providing health care to children.8 As with other ICUs, 

they consume a lot of resources and are considered to be 

expensive. However, as the patient profile of those 

admitted in PICUs and the kind of care to be provided are 

quite different from those in the adult ICUs; one cannot 

make an estimation of cost of PICU care by extrapolation 

of results obtained from adult ICUs.9 In addition, the cost 

determinations need to be carried out periodically as new 

(costly) technologies are employed and newer drugs are 

prescribed. On reviewing studies published in the last 5 

years, we found that there are few reports in Indian 

literature that have described health care costs in adult ICU 

and neonatal ICU care, but there is hardly any comparable 

literature regarding healthcare costs of PICU.12,13 This 

study was hence undertaken to assess the direct and 

indirect cost of treatment in the pediatric ICU of a public 

tertiary care hospital.10,11 

METHODS 

This prospective, observational study was carried out over 

a period of 7 months (from 1st June 2013 to 31st December 

2013) after obtaining approval from the Institutional 

Ethics Committee (IEC) [ECARP project no. 

ECARP/2013/61 dated 22nd August 2013]. The IEC 

provided a waiver of consent. The study enrolled 

consecutive patients of either sex aged between 1 month 

and 12 years of age (both inclusive) admitted in the 7-

bedded PICU of a tertiary care public hospital in Mumbai, 

India. Only those patients who were admitted in the PICU 

for at least 24 hours were included. Data collected included 

information like demographic details, monthly family 

income, diagnosis, number of bed days in the PICU, day-

wise drugs prescribed, investigations carried out and blood 

and blood products transfused.  

Post data collection the cost components were assessed 

using the ‘bottom up’ approach wherein, there is a detailed 

assignment of costs to individual patients according to 

their use of resources and unit costs of factors such as 

drugs, consumables and clinical support services. The cost 

components were identified as direct and indirect costs; 

direct cost included fixed and variable costs.  

Direct fixed cost components included: salaries of the 

clinical and support staff such as senior medical faculty, 

medical residents, nursing staff, ward boys and helpers 

(class IV) working in the PICU; total cost of disposables 

consumed over the study period and; assets such including 

equipment and machinery used in the PICU that were 

expected to be functional for at least 1 year. The fixed cost 

of the equipment was costed based on the 

recommendations in section 179, modified accelerated 

cost recovery system (MACRS) to calculate yearly 

depreciation of products and properties including medical 

equipment as 10, 18, 14.40, 11.52, 9.22, 7.37, 6.55, 6.55, 

6.56, 6.55, and 3.28 percent for years 1 through 10, 

respectively.14  

Direct variable cost included physiotherapy intervention 

and expert consultations (e.g. cardiology and neurology) 

for individual patients which were calculated using a 

standard unit of time, investigations including radiology, 

haematological, biochemical and microbiological tests 

which were recorded per patient per day, costs of blood, 

blood products and piped gases and costs of medicines 

prescribed per patient. Direct variable costs differed from 

patient to patient depending on the diagnosis and the 

number of bed days in the PICU. 

Indirect cost component included the depreciation and 

maintenance costs of the PICU (infrastructure and 

equipment) which was obtained from the engineering 

department of the hospital. 

Statistical analysis 

Descriptive statistical analysis was used for the cost 

analysis and to compare treatment costs that were borne by 

the hospital and the patients respectively. The costs were 

calculated on the basis of direct and indirect cost 

components. Linear regression was applied taking average 

number of bed days as independent variable and the 

average cost as the variable dependent upon the number of 

bed days where diagnosis was that factor on which the 

variables were dependent.  

Relationships among the dependent variables and the 

independent variables were statistically described by 

means of regression analysis. Regression was calculated 

with the help of GraphPad InStat 3 software.  
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RESULTS 

Of the 197 patients were admitted in the PICU during the 

study period, 167 patients fulfilling the eligibility criteria 

were enrolled in the study out of which 61% were boys. 

Out of the total study population, 38.92% of the patients 

were between the age group of 1 to 7 months with mean 

age being 3 years 3 months (interquartile range: 1 month to 

12 years). 59% of the study population had a monthly 

family income between Rs. 5000-10000. The demographic 

details and income status has been summarised in Table 1. 

Table 2 provides details of the various ailments from 

infectious and non-infectious causes affecting the different 

body systems such as the central nervous system, 

respiratory system etc. while Table 3 summarises the 

number of bed days occupied by the patients suffering from 

these ailments, which ranged from 3 days for most 

infectious diseases and also infectious disorders except 

those affecting the musculoskeletal system wherein the 

number of days the patients were admitted went as high as 

42 days. 

The cost of direct fixed components (salaries, capital 

equipment and disposables) and direct variable 

components (physiotherapy intervention, expert 

consultation, laboratory investigations, medicines, blood 

products, piped gases) was calculated to amount to Rs. 

80,65,608.00 while the Indirect cost was calculated to be 

Rs. 63,33,032 (Table 3).

Table 1: Demographic details of patients enrolled in the study. 

Parameter Frequency (n=167) 

Age  

1-7 months 65 (38.92) 

7 months 1 day- 11 months 13 (7.78) 

11 months 1 day-3 years 27 (16.16) 

3 years 1 month-7 years 33 (19.76) 

7 years 1 month-12 years 29 (17.36) 

Gender  

Male  102 (61) 

Female 65 (39) 

Family income per month (INR)  

Up to 5000 54 (32.33) 

>5000-10000 99 (59.28) 

>10000 14 (8.38) 

Infections of the respiratory system 20 (11.97) 

Non-infectious diseases of the respiratory system 17 (10.17) 

Infections affecting the blood-stream or multiple systems 17 (10.17) 

Non-infectious diseases affecting the blood-stream or multiple systems 15 (8.98) 

Infections affecting the central nervous system 12 (7.18) 

Non-infectious afflictions of the central nervous system 28 (16.76) 

Non-infectious diseases of the cardio-vascular system 19 (11.37) 

Non-infectious diseases of the urinary system 5 (2.99) 

Infections affecting multiple systems 17 (10.17) 

Non-infectious diseases affecting multiple systems 15 (8.98) 

Infections affecting musculoskeletal system 3 (1.79) 

Non-infectious diseases affecting the musculoskeletal system 1 (0.59) 

Pyrexia of unknown origin (PUO) 20 (11.97) 

Table 2: Average number of bed days according to diagnosis. 

Diagnosis Infectious (days) Non-infectious (days) 
Pyrexia of unknown 

origin (PUO) (days) 

Cardiovascular system - 4±1.14  - 

Multiple system involvement 3.7±2.17  3.5±2.11  4±1.81  

Musculoskeletal system 3.6±1.99  41.69  - 

Nervous system 3.7±2.10  3.6±2.31  - 

Respiratory system 3.51.97  3.7±2.88  - 

Urinary system - 4.4±1.11  - 

Fever 4±1.27  - 3.6 ±2.98  
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Table 3: Direct and indirect costs. 

Fixed cost (direct costs) 

Staff No. of personnel Salary (Rs.) 

Senior doctor 1 31,30,000.00 

Resident  6  

Nurse 6  

Ward boy 3  

Help/aayah 3  

Capital equipment 29, 18,200.00 

Disposables (cost for 6 months) 4,00,000.00 

Total direct fixed cost 60,48,200.00 

Variable cost  

Expert opinion 3,426.00 

Investigations (biochemistry and 

microbiology) 
1, 73, 269.00 

Medicine 67000.00 

Blood products 7,800.00 

Piped gases 3,802.00 

Total variable cost 2,72,332.00 

Indirect 

Infrastructure depreciation and 

maintenance 
12,500.00 

Total cost (direct+ indirect) 63,33,032.00 

 

Figure 1: Distribution of direct variable costs. 

An average of Rs. 260/patient/day (direct variable cost) 

was spent by the hospital for treatment of an infectious 

disease, Rs. 548.63/patient/day (direct variable cost) was 

spent by hospital for treatment of non-infectious disease/s 

and Rs. 487.82/patient/day was spent for treatment of 

pyrexia of unknown origin. While on the other hand the 

average cost paid by the patients was Rs. 

169.96/patient/day for infectious disease, Rs. 

356.21/patient/day for non-infectious disease and Rs. 

320.90/patient/day for treatment of pyrexia of unknown 

origin. The major direct variable cost distributions were 

biochemical investigations [Rs. 1,67,518 (66%)] and 

medicines [Rs. 67,000 (27%)] (Figure 1). 60% of the cost 

was spent by the hospital for treatment of infectious and 

pyrexia of unknown origin respectively, while in case of 

non-infectious diseases, 61% of the treatment cost was 

borne by the hospital. 

The range of adjusted R square was calculated which 

ranged from 0.8309 to 0.9990. The relationship was a 

linear one and hence, the cost of treatment of a patient that 

the hospital pays according to the diagnosis can be 

predicted by the number of bed days. 

DISCUSSION 

Though intensive care units (ICUs), only account for 10% 

of hospital beds, they consume nearly 22% of hospital 

resources.15 A diversity of costing methods has resulted in 

poor external validity and inability to compare findings 

between such evaluations.16 There is also considerable 

heterogeneity between countries and even within the 

country in allocation of resources and distribution of the 

services.17 

There are very few Indian studies that have focussed on 

costing in an ICU setting. Also, intensive care services are 

provided free of cost in government hospitals that lack 

budgetary allocation or control.  

To our knowledge, our study is one of the very few studies 

which were not limited to a particular clinical diagnosis; 

rather it was focussed in a unit wherein, diagnoses were 

multidisciplinary. The costs were divided into Direct and 

Indirect costs. The total direct fixed cost and direct 

variable cost of treatment of 167 pediatric patients 

admitted at the PICU over a time period of six months was 

calculated to be Rs. 64,48,200 and Rs. 2,72,332 

respectively. The indirect cost was calculated to be Rs. 

12,500. The average cost of treatment of infectious and 

non-infectious diagnoses per patient per day spent by the 

hospital to be Rs. 260 and Rs. 548.63, respectively as 

compared to Rs. 169.96 and Rs. 356.21 spent by the 

patients with an average 4±1.1 bed days. The calculated 

costs were substantially lower when compared to a study 

conducted by Haque and Siddique et al at a PICU in a 

tertiary care hospital in Pakistan which calculated the 

average per patient per day cost to be Rs. 37,306. Similar 

cost analysis studies have been conducted at different 

intensive care settings.18 Karambelkar and Malwade et al 

conducted a study wherein, the mean treatment costs of 

neonates at a critical care setting at a private hospital in 

India was calculated to be Rs. 6,137 (US $90.7) per patient 

per day.19 Another study calculated the average 

daily ICU cost to be Rs. 17,255 (US $255).20 As per the 

study conducted by Kumar and Vishwanathan et al the 

total cost/bed/day for a multi-specialty ICU was Rs. 

14,976.9.21 

Our study was not limited to a particular clinical diagnosis; 

rather it was focussed in a unit wherein, diagnoses were 

multidisciplinary. This approach is more practical and 

justifiable when we consider cost analysis studies to 

66%

2%

27%

3% 2%

Costs

Biochemical

Investigations

Microbiologicl

investigations

Medicines

Blood Products

Piped Gases



Munshi RP et al. Int J Basic Clin Pharmacol. 2021 Jul;10(7):834-839 

                                                          
                 

                               International Journal of Basic & Clinical Pharmacology | July 2021 | Vol 10 | Issue 7    Page 838 

improve the allocation of resources and the overall 

infrastructure of a healthcare setting. 

In our study we justified the consideration of both the 

diagnoses and the number of bed days in analysing costs 

of patient care at an intensive care unit setting, wherein, 

83-99.99 % (p<0.05) of the total treatment costs depended 

on the diagnosis taking the no. of bed days of the patients. 

Also in a country like India 90% of the healthcare expenses 

are borne by the patient and almost 40% of the patients 

treated at private hospitals have to borrow money or sell 

assets. 22  

CONCLUSION 

It is essential for clinicians and administrators to 

comprehend the enormous resources and the consequent 

expenses that are involved in commissioning and running 

an intensive care unit. This study attempts to quantify in 

financial terms, the expenditure involved in running a 

paediatric ICU in a tertiary care hospital so as to assist 

doctors and healthcare decision makers in allocation of 

resource in a developing country like India. 

The limitations of the study were the sample size as well as 

the number of beds at the intensive care unit. More studies 

are required to be conducted with a larger sample size and 

at a larger setting. This would be helpful towards building 

infrastructure and towards allocation of resources, public 

sector hospitals can be brought at par with the private ones, 

thereby, reducing the financial burden of the patients. 
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