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Introduction 

Critical care is a concept, not a location, which frequently begins with emergency 

department intervention and culminates in intensive care unit (ICU) admission and 

continued management.1 The origins of critical care were probably by Florence Nightingale 

in the 19th century, who separated the seriously wounded from the less wounded to focus 

treatment on the sicker ones and improve outcomes. The concept of critical care gathered 

momentum in the 1950s, particularly during the polio epidemic, when the first ICU was 

established in Copenhagen.1,2 Critical care units have now evolved into specialized, high 

technology areas, manned 24-hours by trained professionals. The intensity of extremely 

sick patients with significantly deranged physiology, which may change dramatically in a 

few minutes, is thus an environment at risk for errors. The focus on minimizing adverse 

events and errors in the ICU has only recently gained attention. 

 

1. Preamble 

Maintaining quality and developing error free systems have been the focus of engineering 

over the last few decades. The space system quality assurance program summarizes their 

quality assurance in two practical headings namely, paying attention to detail and handling 

uncertainties. More recently, quality issues have received much attention in the medical 

field. There are however some fundamental differences between the medical and 

engineering field and this need to be kept in perspective while looking at quality and 

reduction of error. What are the fundamental differences between man and machine?  

 

The first aspect is dealing with uncertainties? One of the primary differences between man 

and machine is the degree of variability. Unlike machines which can be “cloned”, every 

individual human being is different and each responds and reacts differently to illness and 

treatment. While there is a general pattern of presentation and response to illness, the 

uncertainties that one need to be prepared and deal with is more in the medical domain 

than in the engineering domain. The second aspect is paying attention to detail. Although 

on the surface this appears to be similar between the medical and engineering field, there is 

a fundamental difference. Domain experts in the engineering field have made a remarkable 
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difference for machines. Domain experts  like cardiologists, neurologists have made a 

difference in medicine; however these domain experts will still need to have a holistic 

approach and expertise in order to be successful and have a low margin for error. In the 

light of the above, how do we approach quality issues in the intensive care? 

 

Quality management and assurance has yet another aspect to it. It makes sure that evidence of 

the quality of the work done, the methods and the end quality markers are  collected and are 

available for inspection. This is very important to reassure decision makers, hospital  officials  to 

implement best practices in health care and their by improve the  performance of the 

corresponding services.  
 
 

Quality is free. It's not a gift, but it's free. What costs  money are the  unquality things -- all 

the actions that  involve not doing  jobs right the first  time.-- P. Crosby,  quality guru 

 

1.1:Pre-requisites of a good quality assurance program3 

 

 

a. It should be reasonably simple , effective and efficient 

b. It should be locally relevant, accessible and acceptable 

c. Easily implementable and  equitable 

d. Should not be resource intense and 

e. Should have safe tangible outcomes which can be measured 

 

1.2:Potential problems in translating quality practices from engineering to medicine 

1. In the engineering sector, particularly in organizations like the Indian Space 

Research Organization (ISRO), there is zero tolerance to errors or mal/under 

performance and loss of conformity. Although zero tolerance to errors is desirable 

in medicine, one of the key differences between engineering and medicine is that in 

the process of development of a product, a procedure could potentially be aborted 

or delayed to rectify the error, while in the medical field it may not be often possible 

to do so, particularly in the setting of a medical emergency. 

2. The high level of empowerment given to several levels of staff in ISRO is not yet the 

norm in medicine. This has seriously impeded the quality move. Empowerment of 
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nursing and technical staff to question doctors on protocol violations and 

procedures (e.g. hand washing) is urgently required if this has to be taken 

forward.4,5 

3. The third and most important issue is that all processes, protocols and 

recommendations are non-regulatory. They are not laws and/or non-binding, not 

only to individuals but also to institutions. The NABH itself is non-regulatory and 

merely voluntary. This is a further impediment to improving quality and unless the 

protocols, at least the most vital of them, are accorded a regulatory status, progress 

would be slow. 

4. Finally, often commitment from the top management is often lacking, since quality is 

considered an added expense. Although in some situations it may be so, particularly 

in the initial implementation stage, it translates to long term cost benefit. 

 

1.3: Why partner with ISRO, NABH, QCI and AHPI to develop this quality system? 

These organizations have a common goal in developing quality parameters and improving 

systems that would improve outcomes. The ISRO has set very high standards in space 

technology by incorporating several quality systems that have translated to zero error 

technology. Other agencies such as NABH, QCI and AHPI have been working on different 

domains to bring in quality initiatives. It is hoped that this partnership would reduce errors 

in the intensive care setting by adopting quality control practices followed by ISRO.  

 

A disruptive innovation creates a new market and value network and eventually disrupts 

an existing market and value network, displacing established market leading firms, 

products and alliances. ISRO by their ability to maintain high standards and zero error 

technology at lower costs than developed nations have been able to create an environment 

of disruptive innovation that has enabled them to scale to the peak in space technology.  

 

Adopting practices from ISRO to key areas of health care such as the emergency services 

and critical care could potentially result in improved processes, which in turn would 

translate to improved outcomes. The ISRO practices that have been adapted include 
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a. Quality as an integral component of critical care 

b. Minimum standards and periodic critical review of intensive care unit design 

c. Ensuring that all equipment are quality certified and calibrated periodically 

d. Quantitative and qualitative assessment of staff performance in the intensive care 

e. Periodic conformance audits to ensure adherence to checklists which are preventive 

in nature to minimize errors 

f. Evaluation of performance of the intensive care using key performance indicators 

(KPI) that are benchmarked. 

 

2. Quality in the intensive care unit 

This can be approached under two broad categories, (viz.) minimize events during 

transitions and ensuring quality in the intensive care unit 

 

Transitions in relation to the intensive care unit 

 

Figure 1: Transition in relation to Intensive care unit 
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A patient presenting with a critical illness often transits through several regions or zones as 

outlined above.[See figure :1]. It is essential that in all these transitions and areas care is 

taken to ensure that due processes are in place and followed so that errors are minimized.6 

Events during transition may be minimized by ensuring pre-defined transfer criteria are 

met (appendix 1 and 2). This subsequent section will detail processes within the critical 

care environment in order to ensure quality of care. 

 
 2.1 :Ensuring quality in the ICU – 
   
If  you can't  describe what you  are doing as a process, you don't know what you are  doing.-- 

W. Edwards Deming, quality guru 

The Quality domains (adapted from ISRO) 

The three quality domains used by the ISRO may be applied to the intensive care unit in 

order to improve quality and work towards zero errors. They are  

a. Quality in design 

b. Quality in conformance 

c. Quality of performance 

 

These 3 parameters are integrally inter-related (see Figure :2). 

a. Quality in design 

 The quality in design of the intensive care unit would be in terms of both configuration 

control (infrastructure and equipment) and management (personnel) and this is 

determined by an expert panel (in this instance the Indian Society of Critical Care Medicine, 

ISCCM) with periodic critical review of the design.7 

b. Quality in conformance 

 Quality in conformance would be in terms of “adherence” to protocols based on scientific 

literature (see below). The audit process for this domain would be in terms of conformance 

audits.  

c.   Quality of performance 

This third domain is  be based on performance appraisals using key performance indicators 

outlined by the ISCCM.2 Based on these audits, feedback and corrective action would result 

that would go back to audit of review of design and protocols that may have to be modified 

Commented [st1]: (Table 1) 
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to meet the set outcomes. Thus there is an effective feedback loop. A broad framework is 

given below and expanded in the subsequent sections. See figure 2. 

 

Table: 1   Quality domains   and its review process [ISCCM: Indian society of critical care medicine, NABH: National 

Accreditation board of hospitality, ISO: Indian standard organization & QCI: Quality Council of India, KPI :key performance indicators] 

Domain Review process 

Design Preliminary design review – ISCCM, NABH 

Critical design review – Expert panel group (institution), External QI 

Use of equipment conforming to standards (e.g. ISRO certification) 

Conformance Periodic conformance audits (6-m), verified by non-ICU team 

Audit feedback  corrective action 

Certification by external agency – NABH, ISO, QCI 

Performance KPI benchmark with national and international standards 

Targeting 1, 2 or Six-Sigma 

Root-cause analysis Feedback corrective steps 
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Figure 2:  Parameters of Quality and its inter-relationship 

 

2.1:Quality in design 

Quality in design entails configuration control and management.7 Configuration control in 

the intensive care setting would involve aspects of infrastructure and equipment. This 

would be in terms of  

 

a. Space allocation for each bed and surge space: There should be appropriate 

allocation of space for each bed to minimize infection risk. The recommended 

space is 15 m2 per bed for non-isolation beds and 20 m2 per bed for isolation 

beds. Additional surge space is required for equipment storage, counseling, class 

room, administration etc. The surge space is calculated as the equivalent space 
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allocated to beds.2,7 (e.g. if 250 m2 is allocated totally for beds, 250 m2 should be 

allocated for surge space) 

 

b. Appropriate designation of level of ICU as Level III-B (high intensity, advanced 

organ support including extra corporeal support), Level III-A (advanced organ 

support including ventilatory, hemodynamic and renal support), Level II (high-

dependency level organ support but not requiring invasive mechanical 

ventilation) and Level I (step-down unit predominantly for monitoring)2,7,8,9,10 

 

c. Provision of adequate monitoring equipment based on the level of ICU – this 

would include adequate number of ventilators (one per bed for Level III), 

monitors (one per bed for Level II and III), infusion pumps, dialysis units, etc. 

The equipment purchased should be of a minimum standard as laid down by the 

regulatory authorities (e.g. appropriate type of ventilator, provision of reverse 

osmosis facility in the intensive care unit etc.)7,8 

 

d. Calibration of instruments: There are equipment of varying complexities that are 

used in hospitals for treating patients and many other pathological applications. 

It is essential that these instruments not only conform to manufacturing 

standards (e.g. ISRO certified) but also mandatorily calibrated periodically. 

There should be a mechanism established for smooth functioning of this system. 

The extension of license for the hospitals may be linked to the satisfactory 

functioning of this important discipline.2,7,9,10 

 

Design, in the ICU setting would also encompass appropriately trained resource personnel. 

Quality can be compromised and adverse events can occur if this domain is not 

appropriately addressed. For example at least three levels of skills are required for health 

care workers – Factual level (a good knowledge base of the subject), Cognitive level (ability 

to integrate information particularly in a complex case) and procedural skills (intubation, 
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lines etc.). Competency based training and skill acquisition is recommended (see below 

Table :2).,7,11,12,13. 

 

 

Table2: Recommended competency based training and skill  acquisition in Critical care  

Domain Cover Skill/equipment 

 

 

Medical 

Junior (24-h) cover on-site  Should be airway skilled or access to such person  

Have resuscitation skills (BLS, ACLS certified) 

Familiar with basic ventilation (e.g. workshop 

conducted by ISCCM*or other equivalent) 

Senior (consultant) – Skills 

as above plus 

Manage difficult airway and venous access 

Be familiar with emergency procedures 

Have good communication skills 

Certification IDCCM, IFCCM, DM,FNB or equivalent.  

 

Nursing 

24-h junior level cover 

Senior supervisory role 

BLS/ACLS trained 

Preferable to be critical care nursing certified 

Minimum of 1: 2 ratio for ventilated patients 

1: 3 ratio for non-ventilated ICU patients 

Technical Respiratory/critical care 

and bio medical technician 

Desirable on site or in hospital 

Desirable in hospital 

 

Infra-

structure 

Spacing 

Equipment 

Adequate spacing between beds (infection risk) 

Multi-parameter monitors 1/bed (alerts on events) 

Provision for invasive mechanical ventilation 

Provision for dialysis (desirable)  
 

* Indian Society of Critical Care Medicine, IDCCM- Indian Diploma in Critical Care Medicine; IFCCM – Indian 

Fellowship in Critical Care Medicine;FNB-Fellow  of National Board, -†Since it may be difficult to find 

sufficient numbers of qualified intensivists since this is a new field, it is recommended that anesthetists, 

physicians and pulmonologists who spend 50-75% of the time working in intensive care for at least 2-years 

may be considered as trained intensive care health professionals. 

 

In addition 

Access to domain experts (e.g. cardiologists, neurologists etc.) is desirable. Inter-hospital 

transfer protocols to be followed to reduce adverse events during transfer and ensure 

adequate transition of care 

 

Safety and security issues 
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Since the intensive care set up is a volatile zone, it is suggested that there are 

recommendations to ensure that there are security staff available proximate to the unit to 

deal with difficult situations. Considering the chance of infection and related contamination 

issues, man-limit shall strictly be enforced to minimize the risk of infection. This would also 

minimize disruptive behavior  by relatives of the patients.2,7 

 

Table :3 Non-conformance in design 

Component Review process 

Structure 

(Bed, spacing) 

Preliminary design review – ISCCM, NABH (accreditation only if 

conformed to basic design laid down) 

Critical design review – Expert panel group (institution), External QI (in 

terms of level of ICU, standards for isolation beds, allocation of surge 

areas, etc.) 

Equipment Use of certified instruments (pumps, ventilators, organ support 

equipments) – who certifies? 

Periodic calibration of equipment (e.g. blood gas machines, ventilators) 

Conformance to above through periodic – biannual audits 

Staffing Quantitative – appropriate ratio of doctors, nurses, technical staff 

Qualitative – adequately trained staff for managing ICU patients, self-

appraisal; 360o appraisal of staff; periodic BLS certification; Continuing 

Professional development (CPD) programs (e.g. Australian) 

Conformance through periodic biannual audits 

 

Note: The Australian College of Intensive care Medicine (CICM) and the Indian Society of Critical 

care medicine (ISCCM) have specific guidelines on structure and resource that needs to be fulfilled 

for accreditation of the unit for training purposes. This can ensure conformance in design. 

 

 

2.2:Quality of conformance (paying attention to detail) 

This would entail “expecting the unexpected” and “paying attention to detail”. In terms of 

“expecting the unexpected”, both environmental and human aspects need to be factored. 

Environmental factors should include steps to deal with equipment failure (e.g. ventilator 

malfunction, pump failure), loss of power (electricity), failure of supply of oxygen etc. 

Human aspects would include worker absenteeism, etc. In particular it is also important to 
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be prepared for events such as fire with periodic fire drills so that staff are 

prepared.7,8,9,10,11 

Two aspects are important in paying attention to detail viz. checklists and protocols. 

Checklists ensure that errors and minimized and every aspect of a particular procedure is 

executed (e.g. transfer out checklist) 14,15 while protocols ensure that the minimum 

standards for a particular modality is uniformly followed.7 (Table 4,5) 

Table 4: Types of Checklist and protocols 

Checklists Protocols 

Transfer-in check list (Appendix 1) Ventilator bundle 

Procedure checklist (intra-hospital transfer) Procedures (e.g. intubation, arterial line) 

Transfer-out checklist (Appendix 2) CVC insertion bundle 

Daily care (e.g. FASTHUGS-BID*)  

Hand over sheets, problem lists  

 
* FASTHUGS-BID – Feeding, Analgesia, Sedation, Thromboprophylaxis, Head-end elevation, Ulcer prophylaxis, 
Glucose control, Spontaneous breathing trials, Bowel care, In-dwelling catheters removal, De-escalation of 
antibiotics and other medications; CVC – Central venous catheter  

 
 
 Table 5: Potential benefits of the FASTHUGS-BID 
 

Checklist domain Potential benefit 

Feeding – initiate early Reduce stress ulcer 

Analgesia Reduce agitation, pain, prevent accidental extubation 

Sedation As above 

Thromboprophylaxis Prevent DVT and pulmonary embolism 

Head-end elevation Decrease VAP 

Ulcer prophylaxis* Reduce stress ulcer 

Glucose control Hyperglycemia and hypoglycemia worsen outcome 

Spontaneous breathing trial Reduce time spent on ventilator 

Bowel care Constipation and diarrhea – discomfort, metabolic 

In-dwelling catheter removal Decrease risk of infection 

De-escalation of antibiotics Antimicrobial stewardship, decrease resistance 
DVT – Deep venous thrombosis; VAP – Ventilator associated pneumonia; *where indicated; 

 

Assessment of non-conformance (PROTOCOL ADHERENCE): would be done through periodic 

audits of conformance to treatment procedures and protocols as listed above (e.g. 
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antimicrobial stewardship, adherence to FASTHUGS-BID protocol etc.). This is typically 

recommended to be done by a Quality Control group not directly involved in ICU. Such 

audit should be passed on as feedback such that adherence is improved. 

 

 

2.3:Quality of performance 

Two sub domains could be considered – quality indicators and performance 

analysis.7(Table 6) 

Table 6: Quality indicators and performance analysis 

Quality indicators Performance analysis 

Mortality (SMR or equivalent) Quality assurance meetings 

Infection rate/device days (ventilator, catheters) Root cause analysis 

Medication errors Feedback and review 

Others (self-extubation, re-intubation, bed-sore rates) Mortality audits 
SMR – Standardized mortality rate   

 

 

 

3: Guidelines set out by Indian Society of Critical Care Medicine (ISCCM)  

was 3,7 

3.1: Mortality parameter(Table 7) 

Table 7: Standardized mortality rate 

Indicator Descriptor 

Description Standardized mortality rate (SMR) 

Type of parameter Outcome 

Formula (Observed  rate/Risk adjusted expected rate*) x 100 

Benchmark If 95%CI includes 1–average, <1 good; >1 poor performance 

Action plan Ensure quality in design and conformance 

* For risk adjusted rate use either APACHE, SAPS or other scoring systems 

 

 

3.2: Morbidity parameters(Table 8) 

 Table 8.a: Decubitus ulcer 
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Indicator Descriptor 

Description Decubitus ulcer 

Type of parameter Morbidity; Safety 

Formula (Number of pressure ulcers/Number of cases) x 100 

Benchmark 3-11% 

Action plan Position changes; air mattresses* 
*  Develop innovative technology (e.g. electronic patch) that detect patient position; pressure sore sensor  

 

 

 Table 8b.:Iatrogenic pneumothorax 

Indicator Descriptor 

Description Iatrogenic pneumothorax 

Type of parameter Morbidity, safety 

Formula (Number of pneumothorax/Number of cases) x 100 

Benchmark 0.83/1000; 5% for all “air-leaks” post procedure 

Action plan Ensure skills trained in skills lab/anatomy/animal model 

  

 Table8c:Acute renal failure rates 

Indicator Descriptor 

Description Acute renal failure rates 

Type of parameter Outcome parameter 

Formula (Number of developing renal failure/Number of cases) x 100 

Benchmark Severe 5.7%, 10% develop acute renal failure 

Action plan Clinical pharmacist (nephrotoxic drugs); optimal management of 

risk factors; prevention of contrast induced nephropathy 

 

3.3 :Process parameters (Table 9) 

 Table 9a : Length of stay 

Indicator Descriptor 

Description Length of stay 

Type of parameter Outcome 

Formula Total occupied bed days/number of patients (month or year) 

Benchmark 4.36 days in general ICU 

Action plan Ensure quality in design (manpower, structural design etc.), 

conformance (infection control, adverse events minimization) 
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 Table9b:Re-admission rate 

Indicator Descriptor 

Description Readmission rate (note also related to length of stay) 

Type of parameter Process, safety of patients 

Formula (Number re-admitted/Total number managed in ICU) x 100 

Benchmark 4-6% 

Action plan Transfer-out checklist; appropriate handover; ensure 

stabilization before transfer 

  

Table9c:Out-of hours discharges 

Indicator Descriptor 

Description Out of hours discharge 

Type of parameter Process, safety of patients 

Formula (Number discharged out of hrs/Total managed in ICU) x 100 

Benchmark ? 

Action plan Plan discharges during day; ensure adequate beds; forced out-
of hours discharges usually to accommodate another patient or 
delayed due to inadequate ward beds 

  

 Table 9.d:Communication 

Indicator Descriptor 

Description Efficacy of communication 

Type of parameter Process 

Formula Not described 

Benchmark Not known 

Action plan Develop a tool to assess effective communication 

  

Since communication gaps are one of the major reasons for difficult situations and errors in 

the intensive care set up, it is suggested that a communication sheet is designed by each 

unit to ensure that communication lines are adequately addressed. This would be in the 

form of a check-list that should be maintained on a daily basis for each patient, which 

should be signed by the doctor. This would include two aspects 
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Communication with patient relatives: This would include types of investigations and treatments 

considered and its cost and prognosis as well as interventions that would require consent (e.g. 

restraints, transfusions) 

i. Communication during shift handovers: This is to ensure that patient and 

treatment details are not missed during handover between shifts. 

 

3.3.1:Assessing process parameters 

The following parameters may be audited for assessing process parameters 

i. Patient feedback: There should be a strong mechanism for collecting and 

analyzing patient’s feedback for implementing necessary corrections to the 

system. This can be done passively (through suggestions/comments/feedback 

boxes wherein patients submit feedback) or actively by the quality department. 

The hospital quality department should take an independent review of such 

feedback and ensure that suitable corrective measures are implemented.  

ii. Speed of service (waiting times): Although this is relevant in services such as the 

emergency department, where patients may be waiting to be triaged and seen, it 

is less relevant in the intensive care setting since there is on-site availability of 

medical personnel and limited (fixed) number of beds per unit 

iii. Audits: Could be undertaken in several domains. The accuracy and 

appropriateness of prescriptions could be audited. In addition verification of 

real-time filing of check-lists can also be ensured. Deviations can be captured. 

However it is important to emphasize that sometimes timely completion of the 

routine “daily” check-lists may be delayed due to attending to an emergency or 

an unexpected deterioration of patient status. The quality department may also 

undertake periodic audit of appropriateness of tests ordered. 

 

3.4 :Patient error and safety(Table 10) 

 Table 10.a :Patient fall rates 

Indicator Descriptor 

Description Patient fall rate 

Type of parameter Safety; morbidity 
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Formula Number of falls/number of bed days 

Benchmark 8.46/1000 bed days 

Action plan Ensure quality in design (beds) and conformance (sedation) 

 

Table 10.b:Medication errors 

Indicator Descriptor 

Description Medication error 

Type of parameter Safety 

Formula (Number of errors/number of bed days) x 1000 

Benchmark 1.2 to 947/1000 bed days (reported); no benchmark 

Action plan Clinical pharmacists; process (2-people check) 

  

Table 10c: Adverse event/error rate 

Indicator Descriptor 

Description Adverse events/error rate 

Type of parameter Safety 

Formula (Number of errors/number of bed days) x 1000 

Benchmark No bench mark; incidence 80.6 , preventable 36.2 

Action plan Process audits; check-lists 

  

 Table 10.d: Re-intubation rates 

Indicator Descriptor 

Description Re-intubation rate 

Type of parameter Safety; morbidity 

Formula (Number of re-intubated/number extubated) x 100 

Benchmark 12% 

Action plan Check-lists 

 

  

3.5: Infection control (Table 11) 

 Table 11.a: Ventilator associated pneumonia 

Indicator Descriptor 

Description Ventilator associated pneumonia 

Type of parameter Infection; outcome; safety 

Formula (Number of patients with VAP/Number of total ventilator days 
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ventilated) x 1000 

Benchmark 3.3/1000 ventilated days (teaching); 2.3 others (see ISCCM) 

Action plan VAP bundle 

  

VAP rate for other ICU  Burn,Coronary ,Surgical cardiothoracic ,Neurological 

Neurosurgical,Surgical general Trauma and   Medical are depicted in ISCCM  guideline.2 

Table 11.b:Catheter-related blood stream infection 

Indicator Descriptor 

Description Catheter related blood stream infection 

Type of parameter Infection; outcome; safety 

Formula (Number of patients with CRBSI/Days with line) x 1000 

Benchmark 2.0/1000 ventilated days (teaching); 1.5 others (see ISCCM) 

Action plan CVC bundle 

 CRBSI rate for other ICU  Burn,Coronary ,Surgical cardiothoracic ,Neurological 

Neurosurgical,Surgical general Trauma and   Medical are depicted in ISCCM  guideline.2  

 

 Table 11.c:Catheter-associated urinary tract infection 

Indicator Descriptor 

Description Catheter associated urinary tract infection 

Type of parameter Infection; outcome; safety 

Formula (Number of patients with CAUTI/Days with catheter) x 1000 

Benchmark 3.3/1000 ventilated days (teaching); 3.1 others (see ISCCM) 

Action plan Infection control practices 

CAUTI rate for other ICU  Burn,Coronary ,Surgical cardiothoracic ,Neurological 

Neurosurgical,Surgical general Trauma and   Medical are depicted in ISCCM  guideline.2  

 Table 11.d: Compliance to hand-hygiene protocols 

Indicator Descriptor 

Description Compliance to hand hygiene 

Type of parameter Infection; outcome; safety 

Formula (Number adhered/Total number of procedures) x 100 

Benchmark 90% adherence 

Action plan Surveillance; health education 

 

 3.6:Antibiotic guidelines and stewardship 
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Antibiotic guidelines and stewardship should be part of each unit. Since there may be 

geographic variation in the patterns of infections and antibiotic susceptibility, it is 

recommended that each hospital have its own antibiotic guidelines and stewardship 

program. Such programs are also recommended by the Government of India.16,17,18 

  

4. Other aspects adopted from ISRO practices 

1. Quality dashboard: It is suggested that the quality parameters should be 

summarized in a “quality dashboard” that is updated monthly. Statistical analysis of 

trends (month to month and yearly comparisons) should be presented and worked 

towards the benchmarks available. A proposed model for the quality dashboard is 

presented in Appendix 3. 

 

2. Innovations/Digitization: There is a strong recommendation to consider innovation 

and technology support to reduce adverse events and errors in the intensive care 

setting. These innovations could be futuristic in order to impact patient care. 

Attempts should be made to minimize manual intervention in the record keeping or 

administering the medicine. Towards this state-of art technology may be suitable 

leveraged. 

 

3. Establishment of a Quality department: A dedicated team should be identified to 

execute the quality assurance functions, reporting directly to the CEO of the 

hospital. This independent team shall identify the gap areas in the overall delivery of 

health services in a continuous manner (e.g. Continuous Quality Improvement [CQI] 

program) and suggest necessary corrective measures to the top management 

without any fear factor. 

 

4. Sharing of best practices/lessons learnt: While best practices/lessons learnt in the 

field are being shared across the hospitals through conferences and seminars, it is 

important that staff in the department are also aware of these best practices for 

discharging their day to day activities. One forum to express this may be the 
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monthly Departmental Quality Assurance meetings where these best practices may 

be shared so that this information is beneficial for the next generation also.  

 

5. Working culture: Towards offering the best quality services to the patient, all 

cultural barriers existing among the various stakeholders shall be removed. 

Management should nurture a culture of openness across the board.  

 

6. Reference to standards: Benchmarking the services with international standards 

(American, European, Australian) and/or national standards (e.g. National Board of 

Accreditation of Hospitals (NABH)) is desirable 

 

7. Rating of hospitals: Increased awareness about the overall figure of merit of the 

hospital is generated amongst the patients by evolving suitable ratings. The ratings 

should take in to consideration primarily the effectiveness of the treatment rather 

than the amenities.  

An overview of the proposal adapted from ISRO practices 

 

Domain Parameter Measurement/outcome 

 

 

 

 

Quality in design 

 

 

Staffing 

Medical – Junior (24-h cover with ICU skills) and consultant 

cover, preferably intensivists 

Nursing – BLS/ACLS trained, critical care experienced, 

appropriate ratio (1:1 or 1:2) 

Technical – with adequate training, preferably onsite 

Quantitative and qualitative assessment of staffing/staff 

Infrastructure 

and equipment 

Infrastructure - adequate bed spacing; periodic review of 

design 

Equipment - multi-parameter monitors,  ventilators, 

provision for dialysis (Use of certified equipment, periodic 

calibration, conformance to periodic calibration) 

Training 

program content 

Milestone reviews 

Quality in 

conformance 

(Attention to detail) 

Check-lists Transfer-in, transfer-out, procedure (e.g. CVC) checklist, 

problem list, daily care (FASTHUGS-BID*) 

Audit of adherence to check-lists 

Protocols Ventilator bundle, procedure protocol 
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Audit of adherence to protocols 

 

 

 

 

 

 

Quality of 

performance 

 

 

Quality 

indicators 

Mortality – SMR 

Morbidity -bedsore rate, pneumothorax, renal failure 

Process parameters - length of stay, readmission rates, out-

of hospital hours discharge, communication  

Safety - patient falls, medication error, re-intubation rate 

Infections -VAP, CRBSI, CAUTI, hand hygiene compliance 

Quality dashboard 

Practical training 

and certification 

Milestone review 

 

Performance 

analysis 

Quality assurance meetings 

Root cause analysis 

Mortality and morbidity audits 

Feedback and review 
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TRANSFER CHECK LIST FROM WARDS/CASUALTY TO ICU/HDU 
 

Patient Name:                                                 Hospital No.: 

DOA: Date of Transfer:   DIAGNOSIS: 

REASON FOR ICU/HDU TRANSFER  

(Tick all applicable boxes)                               RESPIRATORY SUPPORT 

                                                                            HAEMODYNAMIC SUPPORT 

                     RENAL REPLACEMENT THERAPY 

                     MONITORING  

AIRWAY INTUBATED 

   OXYGEN TANK FULL      YES  NO 

   ET TUBE SECURED    YES  NO 
 

UNINTUBATED 

   OXYGEN MASK ON    YES  NO 

   ORAL AIRWAY     YES  NO 
 

BREATHING 

  SPo2 > 90%     YES  NO 

  BOTH SIDES OF CHEST MOVING YES   NO 

  BREATH SOUNDS BILATERAL EQUAL YES   NO 
 

CIRCULATION 

   BLOOD PRESSURE   SYSTOLIC > 90    YES                NO 

                                      MAP > 70 YES NO 

   INOTROPES ON FLOW  YES NO 

   LINES FREE (FLOWING NO CLAMP) YES NO 

   CARDIAC ARREST BEFORE TRANSFER IN YES NO 

         IF YES, DURATION  (in     

 

NEUROLOGICAL 

   PATIENT QUIET    YES  NO 

   SEIZURES CONTROLLED                                                                                                    YES  NO 
 

EQUIPMENT 

  ECG MONITOR     YES  NO 

  AMBU BAG AND MASK  YES NO 

  PULSE OXIMETER YES NO 
 

Name of Registrar initiating transfer -------------------------------- 

Name of person receiving patient at MICU/MHDU  --------------------------------- 

MHDU/MICU Faculty to inform Parent team faculty if an item(s) listed above is not completed 

 

 

 

               minutes  

Appendix 1 
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                             PATIENT TRANSFER NOTE FROM ICU/HDU TO WARDS 
 

Patient Name:                                         Hospital No.: 

DOA to ICU/HDU:                                                    Date of Transfer:  

GENERAL GUIDELINES 

1. Discharge should be authorized by a consultant and parent unit should be aware of discharge plans 

2. Do not discharge patients after 9 pm when possible 

3. Clear documentation of the course while in ICU/HDU should be made and handed over on transfer. 

SELF VENTILATING?                                                                        YES               NO 

          IF NO, REASON  

                                                               Palliation / De escalation 

           Resource reallocation  

IONOTROPE FREE?     YES               NO 
          IF NO, REASON              
                                                                                             Palliation/ De escalation 
                                                                                             Very low dose of inotrope, to wean in ward 
 

ADDITIONAL CRITERIA 

➢ >6  HOURS POST  EXTUBATION     YES               NO 
➢ PULSE <120/MIN       YES               NO 
➢ RR<25/MIN (No paradoxical breathing)    YES               NO 
➢ MAINTAINING SATS  (SpO2 >95%)ON <40% VENTURE MASK  YES               NO 
➢ ABLE TO PROTECT AIRWAY      YES               NO 

_____________________________________________________________________________________
ARE ALL INSERTED DEVICES REMOVED? 

➢ ARTERIAL LINE                     YES               NO 
➢ CENTRAL VENOUS ASSESS (Replaced by peripheral venous lines)  YES               NO  
➢ NASOGASTRIC TUBE                    YES               NO  
➢ FOLEY’S  CATHETER        YES               NO 

IF NO, REASON          __________________________________________________________________ 

_____________________________________________________________________________________
RELATIVES INFORMED?       YES               NO 

_____________________________________________________________________________________ 

Name of Registrar initiating transfer from MICU/MHDU -------------------------------- 

Name of Registrar transferring patient from MICU/MHDU  --------------------------------- 

                                                

Appendix 2 
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Dashboard for performance parameters in the intensive care 

 

 

 
 

Domain Parameter Benchmark Target Previous year Current year 

      

Admissions          

Mortality SMR 1.0 <1       

Morbidity 

parameters 

Decubitus ulcer 3-11%        

Iatrogenic pneumothorax 0.83/1000        

Acute renal failure 10% <10%       

 

Process 

parameters 

Length of stay 4.36 days        

Re-admission rate 4-6%        

Out of hours discharge         

Re-intubation rate         

Communication         

 

Patient 

error and 

safety 

Patient fall rate 2.1/1000        

Medication errors 105.9/1000        

Adverse event rate 105/1000        

Re-intubation rate 12%        

Infection 

control 

VAP 3.3/1000        

CRBSI 2/1000        

CAUTI 3.3/1000        

Hand hygiene compliance 90% 100%       

Appendix 3 


