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LIST OF ABBREVIATIONS USED 
(In alphabetical order) 

 
 
 
 

AHU                     Air Handling Unit 
ALOS                   Average Length Of Stay 
CRRT                   Continued Renal Replacement Therapy 
HD                        Haemodialysis  
HDU             High Dependency Unit       
HEPA                   High Efficiency Particulate Air Filter 
HVAC                  Heating Ventilation Air Conditioning 
ICU                      Intensive Care Unit 
MICU                  Medical Intensive Care Unit  
NIV                       Non Invasive Virus 
OT                        Operation Theatre  
RRT           Renal Replacement Therapy  
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ABSTRACT 
 
 
 
 
Background 

The study was conducted in SDM College of Medical Sciences and Hospital in Dharwad. It is 

a tertiary care teaching hospital located in Northern Karnataka serving as a referral centre to the 

region. It provides multi-specialty care along with super specialty care. The Medical ICU of the 

hospital was considered for the study.  

 
Methodology  

It is an observational, descriptive study of the facility. The study included structured interviews 

with the ICU staff and the patient family members to determine the satisfaction in terms of job 

and care provided respectively.  

 
Objectives 

The objectives were to study the physical facility, equipment, staffing pattern along with the 

quality of care provided. The study also intended to deduce the job satisfaction among the 

nursing staff along with the patient family members satisfaction to the care provided at the ICU. 

 
Results 

The study has revealed that the physical facility, equipment were on par with the standard 

recommendations. It was found that the nurses were overall satisfied with the job but the 

challenges were recorded related to the remuneration in which satisfaction was bad and poor 

compared to good, fair, and excellent. The patient family members were Satisfied with the 

Infrastructure, Care and Service provided, Behaviour and Courtesy of the staff and the Billing 
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and Insurance facility about 84%, 66% , 82% and 68% respectively, but it was found that the 

family members were dissatisfied about the visitors lounge facility. 

 
Conclusion 

The present MICU-1 was found to abide by all the guidelines and recommendations done in 

terms of planning and designing of a tertiary care ICU. Though staffing policies and nurse to 

patient ratio were found to be lesser than the recommendations there was no deficiency in the 

quality of care provided to the patients which was reflected in the survey done on quality 

indicators and family members satisfaction survey. In conclusion the infrastructure, resources 

and job satisfaction all play a vital role in quality of care and patient outcome. 
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1.Introduction 
 
 
An ICU is an organized system that caters to the care of critically ill patients. It provides intensive 

and specialized medical and nursing care. It is an enhanced facility for monitoring and providing 

multiple modalities of physiologic organ support to sustain life during a period of life-threatening 

organ system insufficiency.1 

Intensive care medicine is predominantly concerned with the management of patients with acute 

life-threatening conditions (critically ill) in specialized units, but also encompasses the resuscitation 

and transport of those who become acutely ill or are injured, either elsewhere in the hospital or in 

the community.2 

A phenomenal growth has been seen in the area of intensive care since its inception during the 

Copenhagen poliomyelitis outbreak in 1952. Few specialties have grown with that much pace as 

that of intensive care, in such a short period.3 

Establishing and maintaining an ICU complex is costly and staff intensive.4 It is a department with 

dedicated medical, nursing, and allied staff. It operates with defined policies; protocols and 

procedures should have its own quality control, education, training, and research programmes.5 

Because ICU care is expensive, resource utilization should be optimum.3 The largest and primary 

fixed costs of operating an ICU are staff salaries.6 

To justify future procurement equipment utilization is an equally important dimension of resource 

utilization. Down time in hours, revenue loss due to equipment remaining down, expenditure due 

to equipment remaining down, expenditure on overall maintenance of equipment and equipment 

wise revenue generation indicate the efficiency of maintenance support and skilled utilization of 



 

                                                                                                                             15 

equipment by the ICU team.3The intensive care unit (ICU) is a crucial and expensive resource 

largely affected by uncertainty and variability.8 

Though it is a “capital intensive” care, it saves lives, which otherwise would not have been possible. 

It also helps in forecasting the prognosis of the disease and aids in instituting remedial measures 

well in advance.3 

While disease outcomes are relatively easy to appreciate and account for, but intensive care 

outcomes are difficult to appreciate and account for due to the very nature of the units and the way 

we practice intensive care, particularly in our country with a large variability in ICU patterns (open, 

semi closed units and closed).3 

Quality orientation is a fundamental part of patient care. The best possible care at the institutional 

level may not be considered adequate in the present competitive environment. The outcome should 

be visible, appreciated, and comparable.3  

Quality of service offered, result of treatment and intervention, undesirable outcomes, and other 

managerial and treatment related processes can be assessed and analyzed to explain the scope of 

improvement. Quality indicators help in achieving these objectives.3 

In a healthcare setting job satisfaction is an important aspect. Strong factual evidence suggests that 

a causal relationship between job satisfaction, patient safety and quality of care.7  

Most patients admitted to intensive care unit (ICU) are critically ill, and 10% to 15% of the patients 

die in the unit.10,11 For health care professionals, the high-technology environment becomes 

commonplace, but for families, this is a new and uncertain world.12 Families often see their role as 

guardian and protector of the patient, but they also have needs of their own. They need support to 

cope with the uncertainty and need complete information to be able to understand what is going on 
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and how to navigate in the ICU.13 The strains experienced by families during an ICU stay may 

subsequently lead to posttraumatic stress syndrome and depression.14,15,16,17 Care that also takes the 

needs of families into account is, therefore, very important, but to be able to offer family-centered 

care, it is necessary to understand families' experiences.18 

Due to the above unique characteristics of an ICU unit, detailed in depth study of its physical 

facility, structure, equipment and their utilization, staffing, job satisfaction of the nursing staff, 

quality of care provided along with family satisfaction on the quality of care given should be 

assessed with a comparison to the standard norms.
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2.Objectives 
 

1.To study the physical facility, equipment, staffing pattern in a tertiary care Medical ICU. 

 

2.To study the quality of care provided in the Medical ICU of a tertiary care hospital. 

 

3.To study the perceptions of patient’s attenders in terms of care provided in the Medical ICU. 

 

4.To study about job satisfaction of the nursing staff in the Medical ICU. 
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3.Review of Literature 

The intensive care unit [ICU] is a distinct organizational & geographic entity for clinical activity 

& care, operating in cooperation with other departments integrated in a hospital.22 

ICU is highly specified & sophisticated area of a hospital which is specifically designed, staffed, 

located, furnished & equipped, dedicated to management of critically sick patients, injuries, or 

complications.5 

Physical design is a key part of the care environment in ICUs.19 

It can affect patient care outcomes, as well as patient stress, satisfaction, dignity, privacy, 

confidentiality & safety.19 It can also affect staff outcomes including satisfaction & stress.2 

There has been stupendous growth in this area but much needs to be done in the area of 

infrastructure, human resource development, protocol, guidelines formation & research which 

are relevant to Indian circumstance.5 

An acceptable & logistically feasible no compromise can be made on quality & health care 

delivery to critically sick, yet an acceptable guideline can be adopted for making ICU designing 

guidelines which may be good for both rural & urban areas as also for smaller & tertiary centers 

which may include teaching & non-teaching hospitals.5 

The level of Intensive care available should support the delineated role of particular hospital.23 

The role of the ICU will vary, depending on its size & the number, type & severity of illness of 

the patients admitted as well as the staffing expertise, facilities & support services.23  
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Location 

The ICUs should be located away from heavy traffic & noise.24 

The ICU should be a separate unit within the hospital with access to emergency department, 

operation theater, radiology & interventional cardiology & trauma.23 

Safe, easy fast transport of a critically sick patient should be priority in planning ICU location.5 

ICUs should be close to vertical transportation to facilitate rapid transport of patients & 

personnel.24 

Close/easy proximity is also desirable to blood bank, pharmacy.5 

There should be single entry/exit point to ICU which should be manned.5 

It is required to have emergency exit points in case of emergencies & disasters.5 

 

Levels of Intensive care units are:  

Level III Intensive care unit 

A level III ICU is a tertiary referral unit for intensive care patients & should be capable of 

providing comprehensive critical care including complex multi-system support for an indefinite 

period. Level III units should have a demonstrated a commitment to academic, education & 

research.23 

 



 

                                                                                                                             20 

Level II Intensive care unit 

A level II ICU should be capable of providing a high standard of general intensive care, 

including complex multi-system life support, which supports the hospital’s delineated 

responsibilities. It should be capable of providing mechanical ventilation, renal replacement 

therapy, & invasive cardiovascular monitoring for an indefinite period providing appropriate 

specialty support is available within the hospital, where appropriate specialty support (ex- 

neurosurgery, cardiothoracic surgery) is not available within the hospital, there should be an 

arrangement with a designated tertiary hospital so that patients referred can be accepted for 

specialty management.23 

Level I Intensive care unit 

A level II ICU should be capable of providing immediate resuscitation & short-term cardio-

pulmonary support for critically ill patients. It will also have a major role in monitoring & 

prevention of complications in “at risk” medical & surgical patients. It must be capable of 

providing mechanical ventilation & simple invasive cardio-vascular monitoring for a period of 

at least several hours. 

 

Types of ICU models: 

Open intensive care unit model: 

It is an ICU in which admissions are done under the care of an internist, family physician, 

surgeon, or any other primary attending physician, with the intensivists being available to 

provide their expertise via elective consultation.140 Intensivists may play a primary role in the 

management of some patients, but only within the discretion of the admitting physician, and 
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have no overreaching authority over patient care. The patient's primary physician decides the 

need for ICU admission and discharge. Although the primary physician may have less 

competence in critical care medicine, it has been observed that his long association with the 

patient may provide improved care and greater satisfaction. However, the downside is greater 

variability in the patient management pattern. Single-organ specialists may not be aware of the 

overall management plan, resulting in unnecessary or conflicting orders and increased expenses. 

 

Closed intensive care unit model 

In a closed model ICU, all patients admitted to the ICU are cared for by an intensivist-led team 

that is responsible for making clinical decisions.141 The admissions and discharges are managed 

by an on-site ICU physician in most closed ICU models. As most of the ICU patients have 

similar problems, regardless of the reason for their critical illness, it is believed that management 

by a team of specially qualified intensive care physicians and nurses provide patients with better 

care leading to improved outcomes and efficient use of ICU resources. 

 

Intensivist co-management 

This involves an open ICU model in which all patients receive mandatory consultation from an 

intensivist.141 The internist, family physician, or surgeon remains a co-attending-of-record with 

the intensivists collaborating in the management of all ICU patients. 

 

Hybrid or transitional intensive care unit/ semi-closed intensive care unit model 

Hybrid/transitional/semi-closed ICU is one in which critical care team provides direct patient 

care in collaboration with other 'privileged' physicians, who are also allowed to write orders.142 

In this model, the primary treating physicians are not a part of the ICU team but play an active 

role in patient care. Many surgical and cardiothoracic ICUs follow this model. 
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Multiple consultant model 

Multiple consultant model is one where multiple specialist are involved in the patient care (a 

pulmonologist or intensivist might be consulted for ventilator management, but no one is 

specifically designated as a consultant intensivist). In some cases, the intensivist may act as the 

team leader and coordinate between all consultants, providing an integrated approach to the 

patient and family.143 

 

Zones of ICU 27,28 

Zone 1 – Patient care Zone 

Zone 2- Observation area 

Zone 3- Support Area 

Zone 4- Family support zone 

  

Number of ICU Beds 

The number of beds required depends on the type of hospital & services it provides.4 

It is recommended that at least 5% of total hospital beds may be designated ICU beds. However, 

in cardiac & neurosurgical centers, about 10-15% beds may be ICU beds.4 

In a tertiary care hospital, no. of ICU bed requirements may vary from 5-25% of the total 

hospital beds according to the focus of the hospital. However, it is recommended that the 

number of ICU beds in any hospital should not be less than 5% of the total hospital beds. 
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 Unit Size 

The size of an ICU must be appropriate for the constant visibility between ICU patient & care 

providers. It must also be appropriate for care providers to become fully aware of all the people, 

not just the patients & activities on the floor. In addition, the size must appropriate for less 

walking & noise.19 

It is recommended that the total bed strength of ICU should be between 8 & 12.20 

ICUs having <6 beds are not cost effective & may not provide enough clinical experience & 

exposure to staff of the ICU.20 

At the same time ICU with the bed strength of >12 is difficult to manage. Efficiency may be 

compromised once total number of beds crosses 12 in ICU.20 

Neither an operation-functional perspective, non-socioecological perspective can fully justify 

very large ICUs.19 

To have more ICU beds, it is recommended that number of ICUs be increased rather than 

increasing number of beds in one ICU.20 

  

ICU BED Designing and Space Issues: 

The most important component of the patient care zone in ICUs is the patient room.19 In 

determining its size, the needs of the patient, care providers, and families must be considered.19 

According to the FGI Guidelines, separate rooms or cubicles for single patient shall have a 

minimum clear floor area of 150-200 SqFt,25 which is the area available for functional use 
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exclusive of the space occupied by the patient, toilet, closets, lockers, wardrobes, alcoves, 

vestibules, anteroom when available, and other auxiliary work areas in the room.19 

Some recommendation has placed it even higher up to 250 Sq Ft per bed.5 

An additional area of about 100-150% is to be allocated to accommodate the nursing station, 

storage area, equipment area, staff room, teaching area, relatives’ area & toilets in all the zones 

of the ICU.25,26 

A buffer/bare area is desirable between relative’s area and doctor’s area.25,26 

However, in India circumstances and, after reviewing and receiving feedback from various 

ICUs in our country, it may be satisfactory to suggest an area of at least 150 Sq Ft per bed be 

provided in patient care area (zone-1) for comfortable working with a critically sick patient 

where all the paraphernalia including monitoring systems, ventilators and other machines like 

bed side x-ray, ultrasounds etc. and bedside procedures like central lines, intubation, 

tracheotomy, ICD insertion and RRT are common and require good space.20 

 

Partition between two rooms/ cubicles/ beds: 26-29 

It's ideally suggested that there should be a partition between the patient beds for the purpose of 

privacy. Curtains can be used as a partition between two patient beds, which provide good 

ambience but tend to get dirty and displaced thereby breaching the privacy.  

Two rooms may be separated by unbreakable fixed or removable partitions which may be of 

aluminum, wood, or fiber. Opting for permanent partition may be at the cost of loss of flexibility 

of increasing the floor space when needed. 
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Isolation Rooms: 

Isolation rooms are important for immunosuppressed patients and for patients with infectious 

diseases.19 

Isolation rooms also substantially reduce the incidence of infection and mortality among 

patients with burn injury and other vulnerable or immunosuppressed patient groups.33,34 

According to the FGI guidelines, the isolation room requirements shall be determined on the 

basis of the needs of specific community and patient population served by an individual health 

care organization.25 

10% (one to two) rooms may be designated isolation rooms where immunocompromised 

patients may be kept, these rooms may have 20% extra space than other rooms.5 

 

Negative pressure isolation rooms: 5 

Isolation of patients infected/suspected to be infected with organisms spread via airborne droplet 

nuclei < 5 micrometers in diameter. 

In these rooms the windows do not open. The exhaust surpasses the supply air volume. Pressure 

differential of 2.5 Pa. clean to dirty airflow. i.e., the flow of air is from the outside adjacent 

space (i.e., corridor, anteroom) to the isolation room. 

Air from the room is preferably exhausted to the outside but may be re-circulated provided it is 

through HEPA filters. 
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Note: Re- circulating air taken from areas intended to isolate a patient with TB is a risk not 

worth taking and is not recommended. 

 

Positive pressure isolation rooms: 5 

To provide a protective environment for patients at highest risk of infection. E.g.: neutropenia, 

post-transplant. 

Isolation room must be ensured with greater air supply than the exhaust. 

Pressure differential of 2.5 – 8 Pa, preferably 8 Pa. 

Positive air flows relative to the corridor (i.e., air flows from the room to the outside adjacent 

space) 

HEPA filtration is required if air is returned. 

  

Provision for Renal Replacement Therapy:5 

Two beds must be ideally identified for Renal Replacement Therapy (HD/CRRT) with outlets 

for RO/de-iodinated water supply. 

Self-contained HD machines are also available. 
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Lighting: 

Natural light and outside views are important for patients. Among other things, they help 

improve mood, relieve anxiety and stress, reduce patient’s medication intake, reduce patient’s 

length of stay, and improve patient’s orientation.19 

The FGI guidelines advise that natural light and views of nature should be considered whenever 

possible in the design of the physical environment of all healthcare facilities to the highest extent 

possible, the source of such natural light should also provide opportunities for exterior views.25 

The SCCM guidelines also advise that each patient care space should provide visual access to 

the outdoors, other than skylight, with not less than 1 window of appropriate size per patient 

bed area. In case where a patient’s bed must face the interior of the unit to permit close 

observation by staff, and adjustable mirror mounted on the wall or ceiling may provide the 

patient a view of the outdoor.35 

 

Noise level: 36-38 

The international Noise Council recommends that the noise level in an ICU be under 45 dBA 

in the daytime, 40 dBA in the evening and 20 dBA at night. 

 

Heating, Ventilation and Air-conditioning (HVAC) system of ICU:39-48,25 

The ICU should be fully air conditioned which allows control of temperature, humidity, and air 

change. Alternatively, windows provide a good option (tilt windows are a useful design). It's 

recommended to maintain safe & good quality of air supply. 
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Air flow should always be from clean to dirty areas. It is recommended to have a minimum of 

six air changes per room per hour, out of which two air changes per hour composed of outside 

air. Where air conditioning is not universal, cubicles should have fifteen air changes per hour 

and other patient areas at least three per hour. Five air changes per hour are needed for dirty 

utility, sluice & laboratory; but two air changes are sufficient for all other areas. 

In negative pressure isolation rooms, the windows do not open. Exhaust air supply should be 

greater than supply air volume. Pressure differential of 2.5 Pa clean to dirty air flow, i.e., 

direction of the air flow is from the outside adjacent space (i.e., corridor, anteroom) into the 

room. Air from the room preferably exhausted to the outside but may be re-circulated provided 

it is through HEPA filter. 

Air passing through the HVAC system should flow through appropriate filters up to 99% 

efficiency i.e., down to 5 microns. 

Temperature control should be provided with an emphasis on the comfort of the patients and 

the ICU staff. For critical care units having enclosed patient modules, the temperature should 

be adjustable within each module to allow a choice of temperature from 16-25 degree Celsius. 

Power back up in the ICU is a serious issue. The ICU should have its own power back up, which 

should start automatically in the event of power failure. The power back up should be sufficient 

to maintain temperature as well as keep the ICU equipment operational. Voltage stabilization is 

also mandatory.  
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Floor, Wall, and Ceiling Coverings: 25,39-52 

Floor: 

The flooring must be easy to clean, non-slippery and able to withstand abuse and absorb sound 

thereby enhancing the overall look and feel of the surrounding. The carts and beds equipped 

with large wheels should roll easily over it. 

In Indian context vitrified non-slippery tiles seem to be the best option which can be fitted into 

reasonable budgets, easy to clean and move on and maybe stain- proof vinyl sheeting is another 

viable option, it can be non-porous, strong, and easy to clean. 

The life of vinyl flooring is not long and a small damage in one corner may trigger damage to 

the entire flooring and make it accident prone. It may require frequent replacement making it 

an inconvenient choice. 

 

Walls: 

Durability, ability to clean and maintain, flame retardance, mildew resistance, sound absorption 

and visual appeal are the major requirements. 

It has been very useful to have a height up to 4-5 feet finished with similar tiles as of floor for 

similar reasons. For the rest of the wall, smoothing paint with glass panels on the head end at 

the top may be a good choice. 

Wooden panels have been favored by some architects, but costs may go high. 
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To reduce noise abuse the door stoppers & handrails must be placed strategically to aid patient 

movement and ambulation. 

 

Ceiling: 

Ceiling surface is most commonly seen by patients. Bright spotlights or fluorescent lights can 

cause eye strain, the ceiling should be soiling and break-proof due to leaks and condensation. 

Tiles may not be the most appealing or soothing surface, but for all practical purposes, it is 

easier to remove individual or few tiles for repairs over ceiling in times of need. 

Ceiling design may be enhanced by varying the ceiling height, softening the contours, griddled 

lighting surfaces, painting it with a medley of soft colors (yellow, sky blue, light gray) rather 

than a plain color, or designing it with patterns/murals, to make it more patient and staff friendly. 

It's not advisable to keep electrical lines or wires over the ceiling or underground as damages 

might occur and it should be easy to explore or repair the lines without hindering patient care. 

  

Electrical services: 25,39-48,51-53 

The main electrical circuit breaker panel should branch out to individual feeder lines for each 

ICU. 

The power back up must take over quickly in case of power failure. 

As per AIA guidelines each patient bed should have seven 5-15amps electrical outlets.  



 

                                                                                                                             31 

The location of these receptacles can be either on the wall, bed head panel, ceiling suspended 

pendant units or vertical column based on choice from the hospital team. 

It is strongly suggested to have at least 50% of electrical receptacles connected to uninterrupted 

power supply (UPS) with proper labels. Each receptacle or cluster within an ICU should be 

serviced by its own circuit breaker in the electrical panel preferably located in the utility room 

of ICU. 

It is desirable that the ICU is on uninterrupted power supply (UPS); if not, then, at least 4 UPS 

points should be there on each panel and enough lights/computers to be on UPS. 

The lighting distribution illumination control should be planned based on routine physical 

examination (around 350 lux), during procedures of patients (around 100 lux), during nighttime 

(around 5 lux). The lighting distribution board should be separated from the power distribution 

board. 

The emergency lighting should be connected to a few light fixtures to avoid a complete blackout 

scenario. With the idea of energy conservation LED lights and natural daylight must be 

considered. 
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Table 1: Summary of recommended bedside standards for each ICU bed for different ICU 

levels – Bird’s eye view20: (Unit size 6-12 beds) 

Standards Level I Level II Level III 

Oxygen outlets 2 2 3 

Vacuum outlets 1 1-2 2 

Compressed air 
outlets 

1 1-2 2 

Electrical outlets 
15amps 

2 4 6 

Electrical outlets 
5amps 

10 16 20 

UPS 2 points 3-4 5 mandatory 100% 
desirable 

Unit Size 6-8 beds 10-12 10-12 beds 
(multiple) 

Bed Space (sq ft) 150 150-175 150-250 

 

 

Design issues involving support & service areas: 

 Staff Work Layout 

Staff work area composed of centralized nurse station, substations &/or charting area are the 

basic component of the support functions in the unit.19 
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Among the most important functions performed in staff work areas are monitoring of the 

patients, multidisciplinary teamwork, & charting & order/data entry. Direct monitoring 

requiring visibility of patients from staff work areas is an important part of patient care in ICUs. 

Studies show that better visibility of patients from staff work area improves clinical outcomes, 

patient satisfaction, & the quality of care.54,57 

The FGI guidelines states that there shall be direct or remote visual observation between the 

staff work area or nurse station(s) or charting stations & all patient beds in the ICU providing a 

view of the patient while in bed 

If a central station is chosen, it should be located to allow for complete control of all patient 

beds in the unit. Nursing stations should be designed and placed in such a way as to maximize 

efficiency in traffic patterns. Patients should be oriented so that they can see other patients. If 

the central station is not chosen, the unit should be designed to provide constant visual contact 

between the nurse & the patient.9 

Multidisciplinary medical teams are also an important part of critical care. They help improve 

quality of care in ICUs. Therefore, staff work area should include adequate spaces for team 

interaction with convenient access to computer, data & telecommunication devices. 

Medical rounds are common for multidisciplinary interaction in ICUs. They provide 

opportunities to develop integrated care plans. 59,60 

Studies show that medical rounds can both reduce cost & length of hospital stay & reduce 

mortality rates.61,62 

Finally for the staff work area layout, in addition to the monitoring, interaction & data entry 

needs it is necessary to consider the physical & mental needs of those providing care & services 
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in ICU when the staff is under stress, they become irritable, forget things, make mistakes & 

suffer burnout. As a result, they quit. In light of serious shortage of critical care personnel in the 

United States, staff work area in ICUs must be designed to help reduce staff stress & improve 

performance & satisfaction.19 

 

Service area layout.19 

Service areas in the ICU include designated spaces that house auxiliary functions. 

Examples of these spaces include clean utility room, patient nourishment space, medical supply 

room, housekeeping & any other spaces.19 

Depending on the supplies and services the size of the service area must be planned. 

These areas must be conveniently located & easily accessible for nurses & support staff. 

Since tracking & controlling the flow of supplies in & out of supply rooms are essential for 

billing, centrally located service areas may improve flow & control, but they may require longer 

trips from the patient room. 

In contrast, distributed service areas may improve access, but they may worsen flow & control 

of supplies, distributed service areas are also more difficult to stock than centralized service 

areas 

Auxiliary service area recommendations:4 

(For a unit size of 6-12 beds) 

Janitor’s Closet: 2 Sq Mt 

Trolley Bay: 9 Sq Mt 
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Clean Utility :12 Sq Mt 

Dirty Utility: 10 Sq Mt 

Medication Room: 10-12 Sq Mt 

Toilets: 

For Disabled: 5 Sq Mt 

For patients: 3 Sq Mt * 2 

For staff: 2 Sq Mt * 2  

  

Family area design / Visitor’s Area: 

Increasingly, families are being integrated with care in many ICUs around the country. 

Families often help improve patient outcomes & safety by providing emotional support, sharing 

the burden of care & supporting communication between patients & ICU staff.63 

However patient families need physical & emotional support as well. They need access to 

information to help make appropriate decisions regarding care. They also need to stay physically 

& mentally healthy to share the burden of care.19 

Recognizing the importance of families in ICUs the FGI Guidelines states- 

The location & size of the family/visitor waiting space outside the patient room shall be 

provided as required by the functional progress & shall provide as required by the functional 

programme and shall provide a seating capacity of not less than 1.5 person per patient bed. This 

space shall include provisions for privacy, means to facilitate communication, and toilets that 

are readily accessible.25 
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Signages:  

Clearly marked and multilinguistic including English and Hindi + local language guiding them 

to correct desired location, once they reach the unit, it should be easy for them to learn how to 

gain entry into the unit.5 

 

 

Disaster Preparedness: 71-74 

All ICUs should be designed to handle disasters both within the ICU and outside ICU. Outside 

disasters may include the hospital itself or in the city/state. 

 

It is mandatory to have an emergency exit in the ICU to rescue patients in times of internal 

disaster. 

 

There should be provision for some contingency rooms within the hospital where critically sick 

patients may be shifted temporarily. 

 

There should be adequate firefighting equipment inside the ICU and protection from electrical 

defaults and accidents. 

 

ICU is a location for infection epidemics; therefore, it is imperative that all protocols and 

recommendation practices about infection control and prevention are observed and if there is a 

breakout then adequate steps are taken to control this and disinfect the ICU if indicated. 
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Equipment in the ICU: 

Equipment is defined as “all the items that are necessary for the functioning of all the services 

of the facility, including services such as accounting and records, maintenance of buildings and 

grounds, laundry, public waiting rooms, public health and related services”63 

 

Equipment includes all the items that are directly or indirectly required for management of 

critically ill patients. These range from large equipment like ventilator and ultrasound machines 

to small items like thermometer.20 

 

Equipment is one of the most valuable fixed assets of the hospital. 64 

These items should be durable and easily portable to facilitate cleaning and disinfection of the 

surrounding area and the equipment itself.20 

 

Essential equipment is the minimum basic equipment required for the functioning of the ICU. 

While desirable equipment is that which will further enhance the functioning of the ICU in 

terms of patient management and quality of care.20 

 

Proper utilization of the hospital equipment will lead to optimal patient handling and rapid 

turnover, minimum possible cost, quality patient care and satisfaction.64 

Hence the need for proper utilization of the resources of critical areas is of at most importance 

to maintain the quality and profitability of the hospital.64. 

 

It is estimated that around 50% of medical equipment in developing countries are functioning, 

not used correctly, and invariably not maintained, with serious consequences for patient care.65 
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This may be because the equipment was not needed or not appropriate and most often lies idle 

for want of spare parts. It is critical therefore that a medical device management policy exists 

that includes a financial provision for maintenance, space parts and training, in the initial cost 

of the equipment.64 

 

 

Considerations while selecting and purchasing equipment for the ICU:65-69 

 

An up-to-date information of the contemporary equipment must be considered by the medical, 

nursing, and other concerned ICU personnel to provide suggestions and feedback on the current 

equipment and while considering newer additions. This improves the selections and quality 

equipment in providing better care. 

 

Hospital biomedical engineers should seek technical advice from end users and gather feedback 

from all the concerned departments within the hospital and other hospitals having similar 

equipment and provide valuable input on the performance and service of the equipment. 

 

In addition to cost, end user comfort, storage space required, compatibility with existing 

equipment, compatibility for upgradation, sterilization compatibility with the existing hospital 

policy, maintenance requirements and service record of the vendor should be considered and 

carefully analyzed before purchasing equipment. 

Several equipment is now offered at a contractual basis on purchase of a minimum number of 

associated disposable items over a specified period of time so this option should be considered. 
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Advantages of bulk purchase from a single vendor include cost reduction, uniformity of 

equipment with ease for end users in terms of training and utilization & ease of service in case 

of breakdowns. 

 

Table 2: List of Basic Equipment:20 (Unit size of 6-12 beds) 

Sl. NO. Name of Equipment Minimum Number 

1 3 or 5 Function ICU beds 6-12/unit 

2 Air mattress 1/bed 

3 Over bed table 1/bed 

4 Locker with table 1/bed 

5 Bedside chair/ recliner 1/bed 

6 Stretcher trolley 1/unit 

7 Wheelchair 1/unit 

8 ICU chair for staff and relatives 6/unit 

9 Procedure trolley 1/unit 

10 Emergency crash cart 1/unit 

11 Linen cart 1/unit 

12 ICU ventilator Min 2/unit 

13 NIV Min 2/unit 

14 High flow nasal cannula 1/unit 
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15 Multipurpose monitor 1/bed 

16 Computer 1/unit 

17 Clock and Calendar 1/unit 

18 Sequential compression device 1/unit 

19 IV drip stand/support 1/bed 

20 Syringe pumps 1/bed 

21 Infusion pump 1/unit 

22 Feeding pump Desirable 

23 Stethoscope 1/bed 

24 AMBU bag with face mask of variable size 1/bed 

25 Digital thermometer 1/bed 

26 Torch 1/unit 

27 Reflex hammer 1/unit 

28 Surgical headlight 1/unit 

29 Glucometer 1/unit 

30 Biological waste bin 1set/bed 

31 Pressure infusion bag 1/unit 

32 ABG machine 1/unit 

33 ECG machine 1/unit 
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34 Defibrillator 1/unit 

35 Pacemaker 1/unit 

36 Portable USG Available for ICU use 

37 Flexible Bronchoscope Available for ICU use 

38 Laryngoscope 1/unit 

39 ET and Tracheostomy tube (all sizes) Disposables are preferred 

40 PCT (all sizes) with supportive equipment Std tubes are 
recommended 

41 Basic airway management tools Available for ICU use 

42 Test lung 1/unit 

43 Cuff pressure manometer 1/unit 

44 Portable X-ray machine Available for ICU use 

45 RRT Available in hospital 

46 Sterile trays with instruments for various procedures 1/unit 

47 Portable suction machine 1/unit 

48 Transport ventilator 1/unit 

49 Transport monitor 1/unit 

50 Refrigerator 1/unit 

51 Sphygmomanometers As many as required 

52 Printer/Xerox 1/unit 
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53 X-Ray view box 1/unit 

54 Radiation safety equipment Available for ICU use 

55 Weighing scale 1/unit 

56 Pads for prone positioning 1 set/unit 

57 Tongue depressor 1/unit 

58 Kidney tray of various sizes Disposable may be 
preferred 

59 Point of care test (Lactate, Procalcitonin, ProBNP) Desirable 

 

 

Policy and Procedures :144 

Admission Criteria to the MICU 

Basic respiratory monitoring and support 

• Need for more than 50% oxygen 

• Possibility of progressive deterioration to needing advanced respiratory support 

• Need for physiotherapy to clear secretions at least two hourly 

• Patients recently extubated after prolonged intubation and mechanical ventilation 

• Need for mask continuous positive airway pressure or non-invasive ventilation 

• Patients who are intubated to protect the airway but require no ventilator 

• Support and who are otherwise stable 
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Circulatory support 

• Need for vasoactive drugs to support arterial pressure or cardiac output 

• Support for circulatory instability due to hypovolemia from any cause which is 

unresponsive to modest volume replacement (including post-surgical or 

gastrointestinal hemorrhage or hemorrhage related to a coagulopathy) 

• Patients resuscitated after cardiac arrest where intensive or high dependency care is 

considered clinically appropriate 

• Intra-aortic balloon pumping 

  

Neurological monitoring and support 

• Central nervous system depression, from whatever cause, sufficient to prejudice 

the airway and protective reflexes 

• Invasive neurological monitoring 

Renal support 

• Need for acute renal replacement therapy (hemodialysis, hemofiltration) 
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Fig 1: Decision making for admissions to MICU144 
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Guidelines for admission to MICU-1 

1.  The type of patient who needs intensive care is unstable and requires multiple organs 

monitoring and/or support. Admission is decided after evaluation for 

• Organ support 

• Definitive treatment 

And where the severity of illness and dependency of the patient on nursing care 

precludes its delivery elsewhere in the hospital. 

2.  Sources of referral include – Accident and emergency, other wards within the 

hospital, OTs, other ICUs. The referrals can be either elective or emergency and 

unplanned. 

3.  Referral to the ICU should be by a consultant. Within the hospital when the patient 

is referred the consultant of the ICU should evaluate the patient prior to admission 

to ICU to avoid inappropriate transfers. A multidisciplinary team care should be 

provided to the patient at risk. 

4.  Decisions on admission and discharge should rest only with the consultants. 

5.  An important factor is the consensus view of whether the benefits outweigh the risks 

from therapy. This also depends on whether the condition of the patient is reversible. 

In some cases, it is difficult to know the prognosis and the response to therapy can 

be assessed only after a certain period. ICU care can infringe the dignity of the 

patient and where the outcome is poor it can prolong the suffering for the patients 

and families. Hence all these considerations must be taken while discussing the 

admission to ICU. 
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6.  Patients who are expected to receive sustained benefit from intensive care in terms 

of quality and length of life should be admitted. The decision should be jointly made 

by the team of doctors and the patient family members. 

7.  Patients with persistent vegetative states should not be considered for admission to 

the ICU. 

8.  The chronic comorbidity of the patients should be considered while giving 

admission to the ICU. 

9.  Patient’s willingness for ICU admission should also be taken into account for the 

admission. The will of the patient should be recorded. 

10.  Need for advanced respiratory support to the patient is to be decided by the 

consultant considering the clinical condition and underlying comorbidities. 

11.  The level of dependency of the patient is an important factor in determining the 

appropriateness of ICU care.  Dependency is assessed using Therapeutic 

intervention scoring system (TISS). A key distinguishing feature between ward, high 

dependency care and ICU care is the nursing activity. 

12.  Assessment of the condition of the patient and forecasting the mortality should be 

done while considering admission to the ICU. 

  

Guidelines on Discharge from the ICU: 

1.  Patients should be discharged when the condition that led for referral has been 

adequately treated and reversed or when the consultant feels that the patient will no 

longer benefit from ICU care. 
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2.  The patient should be considered for transfer to the High Dependency Unit when the 

care needed is less than that of Intensive care but higher than that of the care that can 

be offered at the ward. 

3.  Discharge should be considered in the following circumstances – 

• The patient is stabilized and no longer requires ventilator support or active organ 

system support. 

• The patient is no longer benefitting from the treatment provided. 

• The patient or the family member of the patient is seeking transfer of the patient 

to the palliative unit. 

• Patient has entered/ entering persistent/permanent vegetative state. 

It is not possible to wean the patient from the ventilator and then discharge from the 

ICU may not be practical. 

4.  Assessment of the appropriateness of the intensive care should be done on a daily 

basis after admission. 

• A decision to limit further care should be taken after discussion with the treating 

team, referring team and the family members of the patient. 

• For a patient with prolonged ICU stay and whose chances of survival seems 

minimal, the reduced chances of survival with a good quality of life continuity 

of the ICU care must be reviewed carefully. And in such cases the decision 

should be taken after thorough discussion. 

• When it is decided to limit the care, the aims of the intensive care should be 

directed to make the patient comfortable. In case the death of the patient is 

imminent, transfer to another area of the hospital may be considered where that 
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patient can die with dignity. Occasionally it may be appropriate to allow the 

patient to die in the intensive care without transferring. 

5.  At times the patient might require specialist care not available in the unit where they 

are being currently treated, at such instances transfer to another (cardiac, 

neurological ICU) should be considered. It can also be transferred to another hospital 

with such care. 

6.  In case of brain stem death with consideration for organ transplant the intensive care 

should be continued until the organs are retrieved. 

7.  For patients who become permanently ventilator dependent, a decision has to be 

made to withdraw the ventilator support and allow the patient to die, or arrangements 

may be made for long term ventilator support elsewhere, possibly at home. 

  

 

Human resource for ICU: 85-91 

Human resource management is one of the most important components of the whole program. 

Healthcare staff required for ICUs should be dedicated, highly motivated, ready to work in 

stressful situations for a long period. 

Multiple categories of adequately trained healthcare providers in their respective fields needed 

in a good ICU are: 

 

1.  Intensivist or critical care specialist 

2.  Resident/ junior doctor 

3.  Nursing officer and managers 
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4.  Respiratory therapist 

5.  Physiotherapist 

6.  Nutritionist 

7.  Clinical pharmacist 

8.  Technicians 

9.  Computer programmer and data entry operator 

10.  Biomedical engineer 

11.  Social worker 

12.  Counselor (medical psychology background) 

13.  Other support staff including security personnel 

  

 

Nurse staffing norms and nurse to patient ratio: 

Studies have shown that appropriate nurse staff helps to achieve clinical and economic 

improvements in patient care, including enhanced patient satisfaction, reduction in medication 

error, incidence of fall, pressure ulcers, healthcare associated infection, patient mortality, 

hospital readmission and duration of stay, patient care cost, nurse’s fatigue, and burnout. 

 

It is not an easy task to know how many nurses are required for optimal functioning of a 

particular type of ward/unit of a hospital. However, the decision on the optimum level of nurse-

to-patient ratio for a particular unit depends on several factors such as intensity of patient’s 

needs, the number of admissions, discharges, and transfers during a shift, level of experience of 

nursing staff, layout of the ancillary staff and technology.80 
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One of the determining factors of the patient’s outcome is Nurse-to-patient ratio. The higher 

workload and lower nurse to patient ratio increases the risk of medication errors, iatrogenic 

complications, hospital morbidity, prolonged hospital stay and compromised patient safety.81 

 

Various approaches are used to calculate the nurse patient ratio, as no single approach would be 

suitable in all situations and settings. 80 

 

The American Nurses Association supports a legislation model in which nurses are empowered 

to create staffing plans specific to each unit.82 

 

The World Health Organization has developed an approach to estimate the nurse’s manpower 

requirement popularly named as “workload indicator of staffing needs”; which is also known 

as the bottom-up approach, it utilizes activity assessment to assess the need for nursing staff. It 

calculates the number of healthcare workers per cadre based on the available workload in the 

hospital.83 

 

There are 3 different aspects of workload such as task level, job level and unit level where 

emotional and physical workload should be taken into consideration and these aspects have a 

direct effect on burnout, job satisfaction and medication error.84 

 

Nurse-to-patient ratio recommendation for an ICU: 

 

Medical council of India: For specialized/Critical Care Units (ICU, CCU, Nephrology, 

Neurology & Neurosurgery): 

DS/ANS: 01 for 3-4 units; Nursing Sister one per shift and Staff Nurses: 1:1 (for 24 h) 137 
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NABH Recommendation: ICU- 1:1 (Ventilator beds), 1:2 (non-Ventilator beds) each shift, 

HDU- 1:3 each shift, Inpatient beds- 1:6 each shift.138 

Indian Nursing Council, (1985): Staff Nurses for ICU- 1:1 (or 1:3 for each shift) +30% Leave 

Reserve.139 

The nurse-to-patient ratio for intensive care units recommended by the Staff Inspection Unit is 

1:1; while NABH recommended 1:1 for ventilated patients and 1:2 for non-ventilated patients. 

These recommendations are in accordance with international norms. However, the ratio 

recommended by the Indian Nursing Council was significantly lower, i.e., only 1:3 or 1:1. 

Benchmarks of the nurse-to patient ratio have been recommended by various Indian Committees 

and regulatory bodies. However, there is a paucity of critical analysis of the existing norms.80 

 

 

Quality of Services: 

The intensive care unit (ICU) is characterized by high acuity, high resource utilization, and 

unwanted variability in the application of evidence-based treatments. These characteristics 

make the ICU a prime target for improvement programs focused on quality and safety.92 

 

Quality indicators reflect adherence to specific quality measures. They are measurements, 

whose value helps to distinguish between good and bad structural process and outcome quality. 

A quality indicator can simultaneously reflect structure- and process- quality or process-and 

outcome quality. 

Quality indicators are control systems in the context of medical quality management, serve to 

improve quality and are a tool for mapping or evaluating daily actions. 
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Quality indicators are suitable for showing a team its weakness and potential for improvements 

and for making successes visible.93 

 

Operational/Process parameters: 

 

Length of Stay: 

Forecasting the hospital length of stay (LoS) for patients is essential to ensure that adequate bed 

capacity can be provided without unnecessarily restricting care for patients with other 

conditions.119 

Ascertaining the length of stay of the patients at the Intensive Care Unit is crucial in reducing 

health care expenses. This can aid the physicians to intervene at the right time to prevent adverse 

outcomes for the patients. Thereby streamlining resource allocation for efficient functioning.120 

 

Bed Occupancy: 

Occupancy was defined as the number of ICU bed hours utilized divided by the available bed 

hours for that day103 

Average intensive care unit (ICU) occupancy at larger tertiary and quaternary centers has 

steadily increased with many sites routinely operating near or over capacity.104,105 As a result, 

there is growing interest and acknowledgment that capacity strain in the ICU may significantly 

impact patient processing, decision-making, and clinical outcomes.106-110 

In the ICU, capacity strain has been defined as the discrepancy between available resources 

(beds, staff, equipment, etc.) and the current demand to admit patients in need of intensive 

care.106,110 
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ICU Readmission Rate: 

ICU readmission may be related to quality of care in the unit or errors in assessment for 

suitability of transfer out of the patient from the ICU.94 

However lower readmission rates could indicate long LOS in ICU and increased risk of hospital 

acquired infections. Higher readmission rates may signify premature discharges/transfer outs 

with greater risk of mortality. 94-96  

 

 

Error and Patient Safety Parameters:97 

 

The World Health Organization (WHO) defines patient safety as “the prevention of errors and 

adverse effects to patients related with health care”. 

Medical errors are prone to happen in an ICU set up as patients are very ill and require 

continuous monitoring. 

The first step to promote patient safety is to introduce its culture and promote its penetration in 

all clinical settings in which patients can be assisted. 

Protocols and procedures must be described in detail for every possible situation in which the 

patient can be managed by providing all possible medical care. In case of identification of 

situations not previously described by protocols, caregivers must immediately formulate 

protocols and procedures suitable for the treatment of these new medical situations. 

 

Patient’s Fall Rate: 

The term patient falls is defined as the rate at which the patients fall during their stay at the 

hospital per 1000 patient days. It's a nursing sensitive parameter in delivery of inpatient care. 
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Amongst the nursing quality indicators emphasized by American Nurses Association (2002) , 

the patient fall rate is seen as an indicator that can be improved by implementation of safety 

strategies and interventions by the nurses.122 

Significant morbidity & mortality occur as a resultant of the injuries sustained due to these falls. 

Of those individuals who sustain a hip fracture—the most feared complication from a fall—

more than 24% die within a year of the fall, and 50% never return to their normal level of 

functioning 123 

It was stated by the Joint Commission that any fall prevention interventions should be 

acknowledged and accepted by the nurses who work at the bedside to ensure successful 

implementation and improved outcomes.122 

 

Re-intubation Rate: 

Among the complications dealt at the ICU, unplanned extubation tends to be one among the 

gravest, warranting reintubation to combat the deteriorating patient condition. This scenario can 

potentially account for an increase in morbidity and even in mortality121 

 

Infection Control Parameters: 

 

Healthcare associated infections (HAIs) are serious patient safety problems in the Intensive care 

units. Subsequently, a high proportion of these infections occurs in the ICUs, with the rate 

exceeding 30% of all ICU admissions. ICU patients are prone to infection due to the reduced 

host defense mechanisms caused by the severity of illness, underlying diseases, presence of 

multiple invasive devices resulting in disruption of anatomical and immunological protective 

barriers and administration of various drugs.98 
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Because of debilitated immune systems and exposure to invasive devices, such as ventilators, 

urinary catheters and central lines patients admitted to ICUs are at increased risk for acquiring 

device associated infections (DAIs) .99 

Ventilator associated pneumonia (VAP), Catheter associated urinary tract infection (CAUTI) 

and Central line associated bloodstream infection (CLABSI) pose significant threats to the 

patients in ICUs, associated with prolonged stay, higher health care costs and increased 

mortality.100 

 

Ventilator Associated Pneumonia:101 

Ventilator Associated Pneumonia is defined when a chest radiograph showed new or 

progressive infiltrates, consolidation, or cavitation in a patient on mechanical ventilation (or 

within 48hrs after removal of mechanical ventilation) and require one of the following signs 

and symptoms: fever, leukocytosis, leucopenia or altered mental status with no other cause in a 

patient. Clinically pneumonia was diagnosed based on the presence of at least 2 of the following 

pulmonary criteria: new complaints of purulent sputum or change in sputum character; New 

onset or exacerbation of cough, dyspnea, or tachypnea; rales or bronchial breathing; and 

exacerbating of alveolar gas exchange. VAP is diagnosed in patients with only one of the 

foregoing pulmonary criteria in the presence of either positive pleural fluid culture or positive 

quantitative culture of bronchoalveolar lavage fluid > 104 colony forming units (CFU)/mL. 

 

Central Line Associated Bloodstream Infection:101 

It is defined when a patient with a Central line in place ( or line removed in the last 48hrs) had 

a recognized pathogen cultured from one or more blood cultures and an organism cultured from 

blood was not related to an infection at another site, or had at least one of the following 

signs/symptoms: fever >38oC , chills, hypotension, a common skin contaminant cultured from 
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2 or more blood cultures drawn on separate occasions, signs, symptoms and positive laboratory 

results not related to any infection at any other site. 

 

Catheter Associated Urinary Tract Infection:102 

For CAUTI patient has to meet the criteria of symptomatic urinary tract infection after 

placement of a urinary catheter at the time of specimen collection or during the 48hr after 

catheter removal, along with at least one of the following signs or symptoms with no recognized 

cause of fever (>38oC), suprapubic tenderness, costovertebral angle pain or tenderness, dysuria 

and urgency or increases frequency. The latter 3 symptoms are considered relevant only during 

the last 48hrs after catheter removal. In addition to the mentioned clinical criteria, diagnosis of 

CAUTI requires laboratory confirmation with a positive urine culture of > 103 and < 105 

CFU/mL with not more than 2 microorganism species. 

 

 
Decubitus ulcer:118 

 
The occurrence of hospital-acquired Decubitus ulcer is a recognized metric of quality of care 

by the Centers for Medicare and Medicaid Services (CMS) and the Agency for Healthcare 

Research and Quality.  

Intensive care unit (ICU) patients are at higher risk for Decubitus ulcer development due to 

comorbidities and life-saving treatment modalities in this environment. 

Decubitus ulcer occurrence in ICUs ranges from 8.8 to 23 %. 
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Table 3: Comparison of performance of Quality Indicators  
 
 

Quality Indicators International Benchmarks 

ALOS 124 3.3  

Readmission(<48hrs) % 124,125 4-6 

Falls (per 1000 patient days)126 3.3-11 

Reintubation(<48hrs) %124,125 12 

VAC (per 1000 ventilator days)127 2-11 

CLABSI (per 1000 catheter days)127 2-5 

CAUTI (per 1000 catheter days)127 4 

Decubitus ulcer (per 1000 patient days)118 8-23 

 
 
 
 
Nurse’s Job Satisfaction: 
 
 
Job satisfaction is one of the main issues posing a problem in modern management. It takes 

interest in improving employee productivity and efficiency through the satisfaction they receive 

from their job attributes.111 

Job satisfaction for the nursing sector is a very crucial but also a critical challenge for healthcare 

organizations due to increased labor costs and the huge deficits of nurses of particular 

importance, so that their contribution is maximum to the hospitals they work and practice their 

profession. 111 

In determining the quality of care in hospitals and the nature of patient outcomes nursing and 

nurse-to-patient ratio are very important factor.112     
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Health researchers have reported associations between nurse staffing and the outcomes of 

hospital care.113-115 

Hence it is very important to know the status of nursing job satisfaction in order to manage them 

efficiently, improve quality of care provided them and the patient outcomes. 

   
  
  
Family Member Satisfaction: 
 
          
A vital component of quality of care provided is the patient's/family member’s satisfaction with 

care.116    

In the current competitive era, quantifying the experience of the patient’s family members 

pertaining to care provided to the patient remains critical.117 

Most patients admitted to intensive care unit (ICU) are critically ill, and 10% to 15% of the 

patients die in the unit.10,11  

For health care professionals, the high-technology environment becomes commonplace, but for 

families, this is a new and uncertain world.12 Families often see their role as guardian and 

protector of the patient, but their needs should also be met. They need support to cope with the 

uncertainty and need complete information to be able to understand what is going on and how 

to navigate in the ICU.13 The strains experienced by families during an ICU stay may 

subsequently lead to post traumatic stress syndrome and depression.14,15,16,17  

Care that also takes the needs of families into account is, therefore, very important, but to be 

able to offer family-centered care, it is necessary to understand families' experiences.18
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4.Methodology 

SOURCE OF DATA: 

Primary Data: 

● Physical observation of the ICU facility with reference to physical infrastructure,  

      Equipment, Staffing pattern. 

● Nursing Job satisfaction Survey Questionnaire 

● Family Members Satisfaction Survey Questionnaire   

Secondary Data:  

● Hospital Blueprints  

● Employment Records 

● Asset/ Equipment list  

● Data Collection Sheet - All patients admitted in Medical ICU -1 from February 2020 to 

      January 2021 

 

STUDY SUBJECT: 

Inclusion criteria: 

1. Physical infrastructure, equipment of MICU-1 

2. All nursing staff employed in MICU-1 and MICU- 2 (Job satisfaction survey) 

3. All patients admitted under MICU-1 from February 2020 to January 2021 (Quality  

           Indicators) 

4. All patients who are admitted in MICU-1 for a period of 48hrs or more (Family                        

           Members Satisfaction Survey) 
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Exclusion criteria: 

1. Physical infrastructure, equipment of MICU-2 

2. Patients whose stay in MICU-1 is less than 48hrs 

3. All patients admitted under MICU -2 from February 2020 to January 2021 

4. All patients admitted under MICU-1 & MICU-2 before February 2020 and after  

           January 2021 

 

● Study Area: SDM College of Medical Science and Hospital, Sattur, Dharwad,  

       Karnataka 

 

● Study Period: 12 months (February 2020 to January 2021) 

 

METHODS OF COLLECTION OF DATA: 

● Study design: Observational study design  

 

● Sample: 

1. All patients admitted in MICU-1 for a period of 12 months i.e., February 2020 to   

       January 2021 for “Study of Quality Indicators” 

2. All Nursing staff of MICU-1 and MICU-2 for “Nursing Job Satisfaction Survey” 

3. 50 patients who are admitted in MICU-1 for “Family Members Satisfaction Survey”  

 

● Sampling procedure:  

1. Convenience sampling  
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● Study instrument: 

 

1. Physical facility 

● Physical observation of the facility 

● Study of architectural floor plan done through the hospital blueprints. 

 

2. Equipment available and their utilization  

● Physical observation of the present equipment and their usage  

● Number of equipment are taken into account through asset list of MICU-1   

 

3. Staffing  

● Physical observation of Staffing, Scheduling of staff with importance to patients-nurse     

ratio through different shifts of the day. 

● Employment records (secondary data) 

 

4. Quality Indicators: 

 

Study size: All patients admitted in MICU-1 from February 2020 to January 2021 

● Physical observation of patients and the care given to them was recorded. 

● Data regarding quality indicators was done through a data collection sheet. 

 

Study instrument: Data collection Sheet.  
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● Operational / Process parameters: 

1. Length of stay  

2. ICU readmission Rate 

3. Bed occupancy 

 

● Error and patient safety: 

1. Re-intubation rate  

2. Patient Fall Rate 

 

● Infection control: 

1. Ventilator associated pneumonia  

2. Bloodstream infection due to central line  

3. Urinary catheter related infection 

4. Decubitus ulcer 
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5.Observation 

 
 

Medical Intensive Care Unit-1 (MICU-1) is a Level 3 intensive care unit located on the 1st 

floor of the main building. It is an “open type” of ICU managed by Department of General 

Medicine 

  

Location: 

It is located in the 1st Floor of the Main building of SDM Hospital. The main purpose of its 

placement being easy access to Pharmacy, Blood bank, OT complex and Vertical transport 

facility (Lift).  

 

Fig 2: MICU-1 Location 
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Unit Size: 

It is a 12 bedded ICU; 4 beds are ventilated beds. 1 bed out of the 12 is used as CRASH BED 

for IPD patients who may require ICU care. 

 

ICU Bed Design and Space: 

A total of 12 beds are arranged in a “U” shaped manner around an island of Nursing station. 

It has a total floor area of 4500 Sq Ft. 

 

 Fig 3: Floor Plan of MICU-1 
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Each bed has a space of about 120-150 Sq Ft of clear floor area.  

Each bed is separated from the other by non-permeable plastic curtains for privacy. 

 

Isolation Rooms: 

2 Isolation rooms have been set up for better isolation of immunocompromised patients. But 

there is no pressure difference between the whole ICU and the isolation rooms. 

 

Provision for RRT: 

2 beds are specially designated for RRT, where outlets for RO/de-iodinated water supply are 

present for HD machines. 

 

Lighting: 

The whole of MICU-1 is well lit as it has windows allowing natural light through one side of 

the unit. 

But it lacks the physical infrastructure to provide visual access to the outdoors to its patients.  

The designated windows are at the head end of each bed not allowing visual access to its 

patients. 

 

Noise levels: 

Since the location of MICU-1 is away from the OPD traffic, there is no noise disturbance. 

 

HVAC System: 

The whole of MICU-1 is fully air conditioned which helps in regulating temperature and 

humidity. 
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MICU-1 has its own Air Handling Unit (AHU) located just outside the ICU for better handling 

of the necessary requirements of the HVAC system. 

It has a minimum of 10 air changes per hour out of which 3 air changes per hour is composed 

of outside air, passing through Pre-filters with filtration of about 5-10 microns and Fine filters 

with filtration capacity of about 3-5 microns. 

 

Power Back-Up:  

MICU-1 has its own UPS backup of 10kV. 

 

Floor: 

The floors of MICU-1 are vitrified non-slippery tiles which are easy to clean and are stain proof. 

They are able to withstand traffic of wheels and carts being rolled on them. 

 

Walls: 

Dadoing of the walls up to 5ft with similar vitrified tiles has been done to aid the easy cleaning 

and maintenance. The rest of the wall is painted with soothing white paint with a smooth finish 

to avoid dust collection. 

 

Ceiling: 

It is made up of white false ceiling having 2*2 tiles which are easier to remove individually for 

repairs in times of need. No electrical lines or wires are kept or run over the ceiling. 

 

Electrical Services: 

The main electrical circuit breaker panel branches out to individual feeder lines for each ICU 

bed. 
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Each patient bed has 7 electrical outlets out of which 4 of them have UPS backup. 

Each bed has 2 oxygen outlets, 1 vacuum outlet and 1 medical gas outlet. 

Staff Work Area Layout: 

MICU-1 has a centralized Nurse station which is strategically placed allowing full view of all 

the 12 beds at any point of time. A computer system is placed near the nursing station for 

charting and data entry. 

The ICU is constantly manned by a general medicine postgraduate doctor for monitoring the 

patients.  

Medical rounds take place in the morning and evening daily by the respective admitting unit. A 

nursing staff room and a doctor’s room is provided for the convenience of the stationed staff. 

There is a counseling room present at the entrance of the ICU provided with options of a video 

counseling system as well. 

 

Visitors Area: 

Visitors lounge with an area of 400sqft is located adjacent to the ICU to provide accommodation 

to the patient's relatives. Restroom facilities have been provided in the vicinity for convenience. 

 

Signages: 

Bilingual signages (in English and Kannada) have been displayed at appropriate places to 

provide directions to the visitors. 

 

Equipment in the ICU: 

MICU-1 is equipped with the following list of equipment. 
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Table 4: List of Available Equipment in MICU-1 

Sl. NO. Name of Equipment Minimum Number 

1 3/5 function bed 12 

2 Air mattress 1/bed 

3 Over bed table 1/bed 

4 Locker with table 1/bed 

5 Bedside chair/ recliner Nil 

6 Stretcher trolley 2 

7 Wheelchair 1 

8 ICU chair for staff and relatives 2 

9 Procedure trolley 3 

10 Emergency crash cart 2 

11 Linen cart 2 

12 ICU ventilator 4 + 1 

13 NIV 5 

14 High flow nasal cannula Nil 

15 Multipurpose monitor 1/bed 
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16 Computer 2 

17 Clock and Calendar 1/unit 

18 Sequential compression device 1 

19 IV drip stand/support 1/bed 

20 Syringe pumps 10 

21 Infusion pump 1 

22 Feeding pump Nil 

23 Stethoscope 1 

24 AMBU bag with face mask of variable size 7 

25 Digital thermometer 3 

26 Torch 2 

27 Reflex hammer 1 

28 Surgical headlight 1 

29 Glucometer 1 

30 Biological waste bin 1set/bed 

31 Pressure infusion bag 5 

32 ABG machine 1 

33 ECG machine 1 

34 Defibrillator 2 
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35 Pacemaker Nil 

36 Portable USG Available for ICU use 

37 Flexible Bronchoscope Available for ICU use 

38 Laryngoscope 4 

39 ET and Tracheostomy tube (all sizes) Disposables are used 

40 PCT (all sizes) with supportive equipment Std tubes are present 

41 Basic airway management tools Available for ICU use 

42 Test lung 2 

43 Cuff pressure manometer 7 

44 Portable X-ray machine Available for ICU use 

45 RRT 2 Outlets (1HD Machine) 

46 Sterile trays with instruments for various 
procedures 

1(Supplied by CSSD on need 
basis) 

47 Portable suction machine Nil 

48 Transport ventilator Nil 

49 Transport monitor Nil 

50 Refrigerator 1 

51 Sphygmomanometers 2 

52 Printer/Xerox 1 

53 X-Ray view box 1 
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54 Radiation safety equipment Available for ICU use 

55 Weighing scale 1 

56 Pads for prone positioning 1 set 

57 Tongue depressor Disposables are used  

58 Kidney tray of various sizes Supplied by CSSD on need 
basis 

59 Point of care test (Lactate, Procalcitonin, 
ProBNP) 

Nil (Blood sample sent to 
Central Lab)  

 

 

Human Resources: 

MICU-1 is manned by the following trained personnel: 

On Call General Physician 

Postgraduate Resident Doctors 

Nursing Supervisor 

Physiotherapist 

Dietitian 

Biomedical Engineer  

Medico-social worker  

Security staff 
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Nurse Staffing and Nurse-to-Patient ratio: 

A total of 14 trained nurses are employed in MICU-1 for the purpose of patient care.  

1 Senior In charge Nurse is handed over with the overall Nursing management of MICU-1.  

The working hours are divided into 3 shifts of 6hr each. 

Morning shift comprising 5 Staff Nurses, Afternoon shift having 4 Staff Nurse and Night shift 

having 3 Staff Nurse, with 2 Nursing staff are kept as leave reserve.  

Senior In charge Nurse is posted on a general shift of 8 hours duration.  

Nurse-to-patient ratio of 1:3 for non-ventilated cases and 1:2 for ventilated cases is maintained 

in the morning and afternoon shifts.  

1:4 Nurse-to-Patient ratio is maintained in the night shift irrespective of ventilated/ non 

ventilated cases.  
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6.Results 
 

Feedback from Patient Family Members: 

Table 5: Responses of Individuals (%) on Infrastructure facility 

Infrastructure Excellent Good Fair Bad Poor 

Signage to ICU 0 (00) 27 (54) 23 (46) 0 (00) 0 (00) 

Ambience 3 (6) 13 (26) 28 (56) 4 (8) 2 (4) 

Visitor's room facility 0 (00) 11 (22) 16 (32) 20 (40) 03 (6) 

Cleanliness 8 (16) 24 (48) 16 (32) 1 (2) 1 (2) 

 

Table 5 summarizes responses of individuals (%) on infrastructure facilities as per feedback 

from patients and relatives. 

For Signage to ICU, it was observed good and fair responses were observed of about 54% and 

46%, respectively. 

For Ambience, maximum response was observed on Fair (56%) followed by good (26%) while 

minimum response was obtained on Excellent (6%). 

For Visitor's room facility, maximum response was observed on bad (40%) followed by fair 

(32%) and good (22%) while minimum response was recorded on poor (6%). 
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For Cleanliness, maximum response was observed on good (48%) followed by fair (32%) and 

excellent (16%) while minimum response was recorded on bad and poor (2%). 

Table 6: Distribution of Score (%) of Individuals on infrastructure 

Score (in Percentage) Response χ2 P-value 

0-50 (not satisfied) 03 57.67 <.001** 

50-75 (Satisfied) 42 

75-100 (Highly Satisfied) 05 

Total 50 

**Significant at 1% level(P<.01) 

Table 6 and Fig 4 exhibits distribution of score (%) of Individuals on infrastructure in which 

comparison by χ2 test revealed a highly statistically significant (P<0.001) response. 

 

Fig 4: Distribution of Score (%) of Individuals on infrastructure 
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Table 7: Responses of Individuals (%) on Care and Services provided facility 

Care and Services provided Excellent Good Fair Bad Poor 

Medical care/treatment being provided 24 (48) 20 (40) 6 (12) 0 (00) 0 (00) 

Counseling about the patient's 

status and procedures planned 

6 (12) 26 (52) 18 (36) 0 (00) 0 (00) 

Frequency and understanding 

(language) of counseling 

11 (22) 24 (48) 12 (24) 1 (02) 0 (00) 

Nursing care 26 (52) 12 (24) 10 (20) 0 (00) 0 (00) 

Course of the patient in ICU 20 (40) 18 (36) 12 (24) 0 (00) 0 (00) 

Procedure/process of getting 

medicines from Pharmacy 

6 (12) 22 (44) 21 (42) 1 (02) 0 (00) 

Judicial use of medications 1 (2) 27 (54) 22 (44) 0 (00) 0 (00) 

Information provided about discharge 
plan or shifting the patient 

12 (24) 17 (34) 21 (42) 0 (00) 0 (00) 

Visiting Hours 3 (06) 29 (58) 17 (34) 1 (02) 0 (00) 

 

Table 7 describes responses of individuals (%) on Care and Services provided facilities as per 
feedback from patients and relatives. 

For Medical care/treatment being provided, maximum response was observed for excellent 

(48%) followed by good (40%) while minimum response was obtained for fair (12%). 



 

                                                                                                                             76 

For Counseling about the patient's, maximum response was observed for good (52%) followed 

by fair (36%) while minimum response was obtained for excellent (12%). 

For Counseling about the patient's, maximum response was observed for good (52%) followed 

by fair (36%) while minimum response was obtained for excellent (12%). 

For Frequency and understanding (language) of counseling, the response was observed for 

good, fair, and excellent of about 48%, 24% and 22%, respectively. 

For Nursing care and Course of the patient in ICU, the response was observed to be excellent, 

good, and fair of about 52% and 40%, 24% and 36% and 20% and 24%, respectively. 

For Procedure/process of getting medicines from Pharmacy, maximum response was observed 

for good (44%) followed by fair (42%) and excellent (12%) while minimum response was 

obtained for bad (2%). 

For Judicial use of medications, maximum response was observed for good (54%) followed by 

fair (44%) while minimum response was obtained for excellent (2%). 

For Information provided about discharge plan or shifting the patient, the response was observed 

for fair, good, and excellent of about 42%, 34%, and 24%, respectively. 

For visiting hours, maximum response was observed for good (58%) followed by fair (34%) 

while minimum response was obtained for bad (2%) followed by excellent (6%). 
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 Table 8: Distribution of Score (%) of Individuals on care and service provided facility 

Score (in Percentage) Response χ2 P-value 

0-50 (not satisfied) 02 28.96 <.001** 

50-75 (Satisfied) 33 

75-100 (Highly Satisfied) 15 

Total 50 

**Significant at 1% level(P<.01) 

Table 8 and Fig 5 exhibits distribution of score (%) of Individuals in care and service provided 

facility in which comparison by χ2 test revealed highly statistically significant (P<0.001) 

response. 

 

Fig 5: Distribution of Score (%) of Individuals on care and service provided facility 
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Table 9: Responses of Individuals (%) on Behavior and courtesy facility 

Behavior and courtesy Excellent Good Fair Bad Poor 

Behavior and communication 

skills of the Doctors 

14 (28) 28 (56) 8 (16) 0 (00) 0 (00) 

Due respect given and knowledge 

of the patient's condition by the staff 

4 (08) 26 (52) 20 (40) 0 (00) 0 (00) 

Behavior and approachability of Nurses 11 (22) 24 (48) 12 (24) 1 (02) 0 (00) 

Behavior and attitude of 

Pharmacy staff 

26 (52) 12 (24) 10 (20) 0 (00) 1 (02) 

Helping attitude/services of housekeeping 16 (32) 17 (34) 16 (32) 1 (02) 0 (00) 

Behavior, follow up Procedures 

of MSWs 

14 (28) 20 (40) 16 (32) 0 (00) 0 (00) 

Behavior and attitude of Security 

Staff 

9 (18) 28 (56) 12 (24) 1 (02) 0 (00) 

Response way and time taken for 

your queries 

5 (10) 32 (64) 13 (26) 0 (00) 0 (00) 

Time given to You in taking 

Decisions 

4 (08) 42 (84) 4 (08) 0 (00) 0 (00) 

Table 9 describes responses of individuals (%) on Behavior and courtesy facility as per feedback 
from patients and relatives. 
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For Behavior and communication skills of the Doctors, the response was observed for good, 

excellent, and fair of about 56%, 28%, 24% and 16%, respectively. 

For Due respect given and knowledge of the patient's condition by the staff, maximum response 

was observed for good (52%) followed by fair (40%) while minimum response was obtained 

for excellent (8%). 

For Behavior and approachability of Nurses, maximum response was observed for good (48%) 

followed by fair (24%) and excellent (22%) while minimum response was obtained for bad 

(2%). 

For Behavior and attitude of Pharmacy staff, for excellent (52%) followed by good (24%) fair 

(20%) and while minimum response was obtained for poor (2%). 

For Helping attitude/services of housekeeping, maximum response was observed for good 

(34%) followed by fair and excellent (32%) while minimum response was obtained for bad 

(2%). For Behavior, follow up Procedures of MSWs, the response was observed for good, fair, 

and excellent of about 40%, 32%, and 28%, respectively. 

For Behavior and attitude of Security Staff, maximum response was observed for good (56%) 

followed by fair (24%) and excellent (18%) while minimum response was obtained for bad 

(2%). 

For Response way and time taken for your queries, the response was observed for good, fair, 

and excellent of about 64%, 26%, and 10%, respectively. 

For visiting hours, maximum response was observed for good (58%) followed by fair (34%) 

while minimum response was obtained for bad (2%) followed by excellent (6%). 
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Table 10: Distribution of Score (%) of Individuals on Behavior and courtesy facility 

Score (in Percentage) Response χ2 P-value 

0-50 (not satisfied) 01 54.56 <.001** 

50-75 (Satisfied) 41 

75-100 (Highly Satisfied) 8 

Total 50 

**Significant at 1% level(P<.01) 

Table 10 and Fig 6 exhibits distribution of score (%) of Individuals in Behavior and courtesy 

facility in which comparison by χ2 test revealed highly statistically significant (P<0.001) 

response. 

 

Fig 6: Distribution of Score (%) of Individuals on Behavior and courtesy facility 
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Table 11: Responses of Individuals (%) on Billing and insurance facility 

Billing and insurance Excellent Good Fair Bad Poor 

Behavior and approachability of staff 

a) Billing Staff 

b) Insurance Staff 

21 (42) 18 (36) 11 (22) 0 (00) 0 (00) 

Information and services provided 

by Insurance Staff 

20 (40) 19 (38) 11 (22) 0 (00) 0 (00) 

Clarity on information of 

Billing (per day ICU charges) 

8 (16) 29 (58) 12 (24) 1 (02) 0 (00) 

Discharge process 9 (18) 13 (26) 27 (54) 1 (02) 0 (00) 

Clarity on discharge 

Instructions (advice on discharge) 

20 (40) 18 (36) 12 (24) 0 (00) 0 (00) 

 

Table 11 exhibits responses of individuals (%) on Billing and insurance facility as per feedback 
from patients and relatives. 

For Behavior and approachability of staff for Billing Staff and Insurance Staff, it was observed 

excellent, good, and fair responses of about 42%, 36% and 22%, respectively. 

For Information and services provided by Insurance Staff, it was observed excellent, good, and 

fair responses of about 40%, 38% and 22%, respectively. 

For Clarity on information of Billing (per day ICU charges), maximum response was observed 

on good (58%) followed by fair (24%) and excellent (16%) while minimum response was 

recorded on bad (2%). 
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For Discharge process, maximum response was observed on fair (54%) followed by good (26%) 

and excellent (18%) while minimum response was recorded on bad (2%). 

For Clarity on discharge Instructions (advice on discharge), it was observed excellent, good, 

and fair responses of about 40%, 36% and 24%, respectively. 

  

Table 12: Distribution of Score (%) of Individuals on Billing and insurance facility 

Score (in Percentage) Response χ2 P-value 

0-50 (not satisfied) 01 32.795 <.001** 

50-75 (Satisfied) 34 

75-100 (Highly Satisfied) 15 

Total 50 

**Significant at 1% level(P<.01) 

Table 12 and Fig 7 exhibits distribution of score (%) of Individuals in Billing and insurance 

facility in which comparison by χ2 test revealed highly statistically significant (P<0.001) 

response. 
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Fig 7: Distribution of Score (%) of Individuals on Billing and insurance facility 
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Feedback from Nurses about Job Satisfaction 

Table 13: Responses of Nurses (%) on Infrastructure facility 

Infrastructure Excellent Good Fair Bad Poor 

Nursing station 4 (13) 18 (60) 8 (27) 0 (00) 0 (00) 

Changing room 3 (10) 13 (43) 14 (47) 0 (00) 0 (00) 

Availability laity of resources 
(stock) 

1 (3) 16 (57) 13 (40) 0 (00) 0 (00) 

ICU infrastructure on a whole 6 (20) 16 (53) 8 (27) 0 (00) 0 (00) 

 

Table 13 summarizes responses of nurses (%) on infrastructure facilities as per feedback from 
nurses about job satisfaction. 

For Nursing stations, it was observed good, fair, and excellent responses were observed of about 

60%, 27% and 13%, respectively. 

For Changing rooms, it was observed fair, good, and excellent responses of about 47%, 43% 

and 10%, respectively. 

For Availability laity of resources (stock), maximum response was observed on good (57%) 

followed by fair (40%) while minimum response was recorded on excellent (3%).  

For ICU infrastructure on a whole, it was observed good, fair, and excellent responses were 

observed of about 53%, 27% and 20%, respectively 
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Table 14: Distribution of Score (%) of Nurses on Infrastructure facility 

Score (in Percentage) Response χ2 P-value 

0-50 (not satisfied) 00 24.8 <.001** 

50-75 (Satisfied) 22 

75-100 (Highly Satisfied) 8 

Total 30 

**Significant at 1% level(P<.01) 

Table 12 and Fig 8 exhibits distribution of score (%) of Nurses in Infrastructure facility in which 

comparison by χ2 test revealed highly statistically significant (P<0.001) response. 

 

Fig 8: Distribution of Score (%) of Nurses on Infrastructure facility 
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Table 15: Responses of Nurses (%) on Work-related education 

Work-related education Excellent Good Fair Bad Poor 

Initial work orientation 0 (00) 20 (67) 10 (33) 0 (00) 0 (00) 

Training period 0 (00) 18 (60) 12 (40) 0 (00) 0 (00) 

Updating of SOP, Equipment 

handling principles and Policies 

1 (03) 17 (56) 12 (43) 0 (00) 0 (00) 

Training given regarding new 

equipment 

1 (03) 11 (37) 18 (60) 0 (00) 0 (00) 

Internal audit and its process 0 (00) 12 (40) 18 (60) 0 (00) 0 (00) 

Education provided about the 
quality of care that has to be 
provided to the patient by you 

3 (10) 15 (50) 12 (40) 0 (00) 0 (00) 

 

Table 15 describes responses of nurses (%) on work-related education as per feedback from 
nurses about job satisfaction. 

For Initial work orientation, it was observed good and fair responses were observed of about 

67% and 33%, respectively. 

For Training period, it was observed good and fair responses of about 60% and 40%, 

respectively. 

For Updating of SOP, Equipment handling principles and Policies, maximum response was 

observed on good (56%) followed by fair (43%) while minimum response was recorded on 

excellent (3%). 
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For Training given regarding new equipment, maximum response was observed on fair (60%) 

followed by good (40%) while minimum response was recorded on excellent (3%). 

For Internal Audit and its process, it was observed fair and good responses of about 60% and 

40%, respectively. 

For Education provided about the quality of care that has to be provided to the patient by you, 

maximum response was observed on good (50%) followed by fair (40%) while minimum 

response was recorded on excellent (3%). 

  

Table 16: Distribution of Score (%) of Nurses on Work-related education 

Score (in Percentage) Response χ2 P-value 

0-50 (not satisfied) 00 22.20 <.001** 

50-75 (Satisfied) 21 

75-100 (Highly Satisfied) 9 

Total 30 

**Significant at 1% level(P<.01) 

Table 16 and Fig 9 exhibits distribution of score (%) of Nurses Work-related education in which 

comparison by χ2 test revealed a highly statistically significant (P<0.001) response. 
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Fig 9: Distribution of Score (%) of Nurses on Work-related education 

  

  

  

  

  

  

 

 

 

 

Table 17: Responses of Nurses (%) on Work relationships 

Work relationships Excellent Good Fair Bad Poor 

Relationship and communications 

with colleagues 

5 (17) 17 (57) 8 (26) 0 (00) 0 (00) 

Approachability with supervisors 4 (14) 16 (53) 10 (33) 0 (00) 0 (00) 

Approachability with in-charge nurse 7 (23) 18 (60) 5 (17) 0 (00) 0 (00) 

Relationship and communication 

with supervisors 

5 (17) 16 (53) 9 (30) 0 (00) 0 (00) 

Relationship and rapport with 

doctors 

2 (07) 18 (60) 10 (33) 0 (00) 0 (00) 
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Relationship and communications 

with ward coordinators 

4 (14) 20 (67) 6 (19) 0 (00) 0 (00) 

 

Table 17 describes responses of nurses (%) on work relationships as per feedback from nurses 
about job satisfaction. 

For Relationship and communications with colleagues, it was observed good, fair, and excellent 

responses were observed of about 57%, 26% and 17%, respectively. 

For Approachability with supervisors, it was observed to have good, fair, and excellent 

responses of about 53%, 33% and 14%, respectively. 

For Relationship and communication with supervisors, it was observed good, fair, and excellent 

responses were observed of about 53%, 30% and 17%, respectively. 

For Relationship and rapport with doctors, maximum response was observed on good (60%) 

followed by fair (33%) while minimum response was recorded on excellent (7%). 

For Relationship and communications with ward coordinators, it was observed good, fair, and 

excellent responses were observed of about 67%, 19% and 14%, respectively. 

Table 18: Distribution of Score (%) of Nurses on Work relationships 

Score (in Percentage) Response χ2 P-value 

0-50 (not satisfied) 00 18.20 <.001** 

50-75 (Satisfied) 19 

75-100 (Highly Satisfied) 11 

Total 30 
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**Significant at 1% level(P<.01) 

Table 18 and Fig 10 exhibits distribution of score (%) of Nurses Work relationship in which 

comparison by χ2 test revealed a highly statistically significant (P<0.001) response. 

 

Fig 10: Distribution of Score (%) of Nurses on Work relationships 

  

  

  

  

  

  

 

 

  

 

 

Table 19: Responses of Nurses (%) on Benefits given from Hospital 

Benefits Excellent Good Fair Bad Poor 

Leave application process 1 (03) 16 (53) 13 (44) 0 (00) 0 (00) 

Leave approvals 1 (03) 11 (47) 18 (60) 0 (00) 0 (00) 

Health care benefits 4 (13) 16 (53) 10 (34) 0 (00) 0 (00) 



 

                                                                                                                             91 

Prophylaxis medication and 
its 

frequencies 

0 (00) 16 (53) 14 (47) 0 (00) 0 (00) 

Baby day care services 1 (03) 16 (53) 13 (44) 0 (00) 0 (00) 

Duty roster scheduling 1 (03) 14 (47) 15 (50) 0 (00) 0 (00) 

Working hours 1 (03) 11 (47) 18 (60) 0 (00) 0 (00) 

 

Table 19 describes responses of nurses (%) on Benefits given from Hospital as per feedback 
from nurses about job satisfaction. 

For the Leave application process, maximum response was observed on good (53%) followed 

by fair (44%) while minimum response was recorded on excellent (3%). 

For Leave approvals, maximum response was observed on fair (60%) followed by good (47%) 

while minimum response was recorded on excellent (3%). 

For Health care benefits, it was observed good and fair and excellent responses were observed 

of about 53%, 34% and 13%, respectively. 

For Prophylaxis medication and its frequencies, it was observed to have good and fair responses 

of about 53% and 47, respectively. 

For Baby Day care, maximum response was observed on good (53%) followed by fair (44%) 

while minimum response was recorded on excellent (3%). 

For Duty roster scheduling, maximum response was observed on fair (50%) followed by good 

(47%) while minimum response was recorded on excellent (3%). 

For Working hours, maximum response was observed on fair (60%) followed by good (47%) 

while minimum response was recorded on excellent (3%). 
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Table 20: Distribution of Score (%) of Nurses on Benefits 

Score (in Percentage) Response χ2 P-value 

0-50 (not satisfied) 00 43.80 <.001** 

50-75 (Satisfied) 27 

75-100 (Highly Satisfied) 3 

Total 30 

**Significant at 1% level(P<.01) 

Table 20 and Fig 11 exhibits distribution of score (%) of Nurses on Benefits in which 

comparison by χ2 test revealed a highly statistically significant (P<0.001) response. 

 

Fig 11: Distribution of Score (%) of Nurses on Benefits 
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Table 21: Responses of Nurses (%) on Remunerations 

Remunerations Excellent Good Fair Bad Poor 

Salary 0 (00) 0 (00) 5 (17) 20 (66) 5 (17) 

Increments 0 (00) 1 (03) 8 (27) 17 (57) 4 (13) 

Promotions 0 (00) 4 (13) 16 (53) 8 (27) 2 (07) 

 

Table 21 describes responses of nurses (%) on Remunerations as per feedback from nurses about 
job satisfaction. 

For Salary, maximum was observed with a bad response of about 66% and minimum was 

observed with fair response of about 17%. 

For Increments, maximum was observed with a bad response of about 57% and minimum was 

observed with fair response of about 17%. 

For Promotion, maximum was observed fair response of about 53% followed by bad response 

of about 27% while minimum was observed good response of about 13%. 

Table 22: Distribution of Score (%) of Nurses on Remunerations 

Score (in Percentage) Response χ2 P-value 

0-50 (not satisfied) 24 31.20 <.001** 

50-75 (Satisfied) 06 

75-100 (Highly Satisfied) 0 

Total 30 
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**Significant at 1% level(P<.01) 

Table 22 and Fig 12 exhibits distribution of score (%) of Nurses Remunerations in which 

comparison by χ2 test revealed a highly statistically significant (P<0.001) response. 

 

Fig 12: Distribution of Score (%) of Nurses on Remunerations 
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Table 23: Operational parameters with Error and Patient safety: 

Parameter Value 

ALOS 3.17 ± 0.83 Days 

ICU Readmission Rate 1.8% 

Bed Occupancy rate 74.5% 

Patient fall Rate 2.2 falls per 1000 bed days 

Reintubation Rate 1.6% 

 

Table 23 exhibits operational parameters with error and patient safety indicators among patients. 

It describes the overall quality indicator checklist in which ALOS was recorded 3.17 ± 0.83 

Days. ICU Readmission Rate of about 1.8% was obtained comparatively lower from 

benchmark. For Bed Occupancy rate, 74.5% was obtained comparatively higher from 

benchmark. For Patient fall Rate, 2.2 falls per 1000 bed days were recorded.  While the value 

of Reintubation Rate of about 1.6% was obtained comparatively lower from benchmark.  
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Table 24: Infection Control Indicators: 

Pressure Score per 
1000 patient days 
(CI) 

VAP rate (CI) per 
1000 ventilator days 

CAUTI rate (CI) 
per catheter days 

CLABSI rate (CI) 
per 1000 cvc days 

0.15 (0.21,0.09) 0.45 (0.59,0.31) 1.15 (1.24,1.05) 2.18 (2.52,1.84) 

CI = Confidence Interval 

Table 24 exhibits quality assurance among nurses. All are within the defined benchmark



 

                                                                                                                             97 

7.Discussion 
 
 

Background 

The critically ill patients are spent in Intensive Care Units (ICU) for the treatment of life-

threatening conditions in which health care resources such as clinicians, nurses, housekeeping 

staff, etc. are provided support through instrumental, behavioral, therapeutic, medicinal, etc. for 

faster recovery. 

Moreover, intensive care medicine is predominantly concerned with the management of patients 

with acute life-threatening conditions (critically ill) in specialized units, but also encompasses 

the resuscitation and transport of those who become acutely ill or are injured, either elsewhere 

in the hospital or in the community.19 The management of quality is crucial in ICUs, and quality 

indicators can be a suitable tool to contribute quality improvement. Morbidity and mortality 

rates in ICUs vary widely among hospitals as per management, policy, staffs’ activity.20 

Additionally, indicators can be common processes that are pertinent for most patients or disease-

specific, expressing the quality of care for patients with specific diagnoses.128 

In the present study, it was attempted to detect physical facility, equipment, staffing pattern, the 

quality of care provided, the perceptions of patient’s attenders in terms of care provided and job 

satisfaction of the nursing staff in a tertiary care Medical ICU, SDM College of Medical 

Sciences and Hospital, Manjushree Nagar, Sattur, Dharwad, Karnataka among the participants 

who are admitted in MICU-1 from February 2020 to January 2021 and nurses of MICU-1 & 

MICU-2 
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Infrastructure: 

Physical observations of the ICU facility with respect to Infrastructure was done and were found 

to be within the prescribed limits/guidelines. 

SDM MICU-1 is well equipped to provide comprehensive critical care. Being a part of the 

medical college, it is committed to academics and research. These conform to the attributes 

stated by the College of Intensive Care Medicine of Australia and New Zealand. 

The MICU-1 is strategically located in the main building providing convenient access to the 

Emergency Department, Operation theater, Radiology, Cardiology, and trauma center. The 

location has ensured close proximity to vertical transport and support services like blood bank 

and pharmacy as suggested by GD Kuders24 and Dr Narendra Rungta. The MICU-1 has 

manned entry and exit with earmarked emergency fire exit as recommended by Dr Narendra 

Rungta.20 

MICU-1 is a unit planned in such a way that it permits good visibility of all the patients to the 

care providers permitting monitoring of patient condition at all times. The unit is 12 bedded and 

ideal in terms of cost effectiveness and functional efficiency, this is in alignment with the 

guidelines of Dr Narendra Rungta. 

In accordance with the FGI Guidelines25 and as suggested by Ulrich RS27, the MICU-1 has a 

minimum of 120-150sqft of clear floor area with curtains providing separation between each 

patient beds for privacy. And additional functional areas like toilets, nursing station, storage, 

equipment area, Doctors and nurses room along with teaching area has been provided.  

According to the FGI Guidelines25 the isolation rooms have been provided in MICU-1 for 

better isolation and treatment of immunocompromised patients. 
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However, there is no positive/negative pressure isolation rooms which are recommended 

ISCCM Guidelines 2020.20 

Two beds are designated for Renal Replacement Therapy (HD/CRRT) with outlets for RO/De-

iodinated water supply for the HD machines. The same has also been mentioned in ISCCM 

Guidelines 2020.20 

The natural lighting has been incorporated to the MICU-1 by providing windows at the head 

end of the patient beds, but there is devoid of visual access to the natural environment to the 

patients which is though desirable according to ISCCM Guidelines.20 

In accordance with International Noise Council the noise levels in the MICU-1 are maintained 

below 45dbA in the day and 40dbA in the evening and 20dbA at night. This is achieved by 

location of MICU-1 which is away from the OPD traffic. 

MICU-1 is fully air conditioned with its own AHU located adjacent to the unit for better 

temperature and humidity control. The air passing through the HVAC system is filtered by pre 

and fine filters i.e., up to 3microns. MICU-1 has its own power back-up UPS of 10KVA for 

uninterrupted power supply and voltage stabilization. This is on par with FGI Chicago 

Guidelines25 and other recommendations made by Hamilton D39, Ferri M42, Trochelman K43. 

The flooring of the MICU-1 is of vitrified non slippery tiles which are easy to clean, stain proof, 

non-porous, strong and easy to clean and economical as well. The dadoing of the walls with the 

same vitrified tiles up to 5ft as that of the floor for ease of cleaning. A false ceiling has been 

provided with 2*2 tiles to ease repair work in times of need. These are in line with FGI Chicago 

Guidelines25 and other recommendations made by Hamilton D39, Ferri M42, Trochelman K43. 
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In compliance with the recommendations made by Dr Narendra Rungta MICU-1 has all the 

electrical requirements of a level 3 ICU. The planning is done to ensure convenience of function, 

uninterrupted power supply and voltage stability. These are true to the recommendations made 

by Dr Narendra Rungta.20  

The illumination of MICU-1 is planned to aid general physical examination, procedures as well 

as patient's comfort. 

MICU-1 has a central nursing station with full view of all the 12 beds, a computer system placed 

next to it for charting and data entry. Other auxiliary spaces like storage, dirty and clean utility 

have been provided conveniently inside the ICU. This is similar to the observations done by 

Mahabub Rahshid19 in his study. 

As per FGI Guidelines25 the visitors waiting space should have a seating capacity of not less 

than 1.5 persons per bed with easy access to restrooms which is not conformed by MICU-1, as 

it has only 400sqft. provided for visitors’ lounge. 

There are well designed SOPs for handling all internal and external disasters. Emergency fire 

exits have been earmarked with adequate signages depicting nearest fire exit routes.  

MICU-1 has also developed protocols to handle nosocomial epidemics with efficiency. These 

meet the requirements made by JCAHO.72 

 

Equipment: 

MICU-1 was found to have all the Required basic list of equipment as described by Dr 

Narendra Rungta.20 
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Staffing: 

The Nurse staffing pattern of MICU-1 was not in accordance with the standard patient-nurse 

ratio recommended by Medical Council of India137, NABH138, Indian Nursing Council139 

Suresh K80, Sharma S81 in their studies. 

The nurse-to-patient ratio followed here at MICU-1 was 1:2 for ventilated patients and 1:3 for 

non-ventilated patients in the morning and afternoon shifts. During the night shift the ratio 

changes to 1:4 without discrimination between ventilated and non-ventilated patients. 

 

Family Satisfaction survey  

Ray conducted a study in MICU to determine patients’ satisfaction as per the care provided by 

the staff and they found that the patient / relative was satisfied regarding the ICU infrastructure 

as well as the care given and the outcome.3 Rao observed majority of the participants 78% were 

satisfied, and 20% of the participants were fully satisfied with the care given to the patients.128 

Similarly in the survey conducted in MICU-1, of SDM Medical College & Hospital it was found 

that the family members were Satisfied with the Infrastructure, Care and Service provided, 

Behavior and Courtesy of the staff and the Billing and Insurance facility about 84%, 66%, 82% 

and 68% respectively. 

Overall, the family members were Satisfied when compared to highly satisfied and dissatisfied. 
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Nursing Facility and Job Satisfaction  

Nursing acts as a critical factor in determining the quality of care in hospitals and the nature of 

patient outcomes.112 

Health researchers have reported associations between nurse staffing and the patient outcomes 

of hospital care provided.113-115 

It is a very important task to identify the working conditions of the nurses in ICU otherwise 

patients may not be satisfied in ICU settings. 

Mousazadeh indicated that an unfavorable working condition for a nurse might reduce the 

satisfaction level, which might be interfered related to the efforts for improving patients’ 

satisfaction and better nursing care is depending on the high levels of job satisfaction.129 

Lee  analyzed that about 95% probability of survivability and discharge from hospital was 

higher when the maximum workload-to-nurse ratio was <40 and >95% chance of mortality was 

higher when the ratio was >52.130 In another study, Mousazadeh  analyzed 6 themes such as 

“nursing education”, “organizational resources”, “management”, “multiple occupational 

stresses”, “professional performance” and “professional identity” to know job satisfaction in 

ICU. It was indicated that job satisfaction challenges were observed of nurses working in an 

ICU.131 In the present study, the nurses were asked to rate their job satisfaction under 

Infrastructure facility, Work-related education, Work relationships, Benefits given from 

Hospital and Remunerations.  

In the present Study the nurses were overall satisfied with the job, but the challenges were 

recorded related to the remuneration in which satisfaction was bad and poor compared to good, 

fair, and excellent. 
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Quality Indicator  

A thorough survey and analysis of the quality of services provided was done with the help of 3 

Operational Parameters, 2 Error and Patient safety parameters, and 4 Infection Control 

parameters.  The scores of all these parameters were found to be well within the recommended 

benchmark scores and similar to studies done previously. 

Gudivada132 supported the ALOS value observed in the present study. In the case of 

readmission rates of 4%–6% as per the study by Metnitz133 and lower rates could be indicated, 

long LOS in ICU showed enhanced risk of nosocomial infections. Reintubation rates in our 

study was also lower, which is supported by Gudivada,132 but in an earlier study by McMillan 

and Hyzy134 these rates were observed higher. 

The present study is in agreement with earlier studies regarding quality indicators. 

Gudivada mentioned CLABSI and CAUTI are two most adopted nosocomial QIs and they 

reported the rate of CLABSI in the ICU was 23 per 1000 cd,132 which was 3-5 folds greater than 

INICC and NHSN reported rates, which was 9.2 and 2-5 per 1000 cd, respectively reported by 

Rosenthal and Edwards. 99, 135 According to Gudivada, CAUTI incidence was 3.1 per 1000 cd 

that was comparable to INICC (4 per 1000 cd) and NHSN (6 per 1000 cd) surveillance 

investigations. Kumar reported the CLABSI rate was 2.96/1000 catheter days in the 

prospective and 1.06/1000 catheter days in the retrospective samples,136 which was observed 

similarity with the present study. 
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Recommendations: 
 

• It is recommended to have isolation rooms with pressure control.. 

• In the study it was noted that the area of the visitors lounge is not adequate to cater to 

the patient family members. Considering the guidelines and standards it is essential to 

expand the visitors lounge. 

• For the ease of following the protocols, it is advised to display the admission/discharge 

policy of the institution. 

• It is recommended to increase the Nurse-to-patient ratio according to the standard 

guidelines. 

• To improve the job satisfaction levels of the nurses it is recommended that their 

remuneration be considered for timely increments. 
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8.Conclusion 
 

A detailed study of the Medical Intensive Care Unit of SDM Medical College and Hospital was 

done with reference to infrastructure, equipment, staffing and quality indicators and their 

compliance to standard references. The present MICU-1 was found to abide by all the guidelines 

and recommendations done in terms of planning and designing of a tertiary care ICU. Though 

staffing policies and nurse to patient ratio were found to be lesser than the recommendations 

there was no deficiency in the quality of care provided to the patients which was reflected in the 

survey done on quality indicators and family members satisfaction survey. In conclusion the 

infrastructure, resources and job satisfaction all play a vital role in quality of care and patient 

outcome.
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9.Summary 
 

The present study was a descriptive study entitled “Study of medical ICU in a tertiary care 

hospital, with special reference to quality indicators” during the period of 12 months 

(February 2020 to January 2021). 

This study was performed in the Medical ICU-1, SDM College of Medical Sciences and 

Hospital, Manjushree Nagar, Sattur, Dharwad, Karnataka. 

Comprehensive study of the MICU-1 was carried out with respect to infrastructure, equipment, 

staffing, job satisfaction, patient satisfaction, quality indicators and patient care outcomes. 

Detailed survey was conducted to evaluate the aforesaid parameters. The results were recorded 

and analyzed. It was found that the infrastructural requirements met recommendations.  The 

equipment of the MICU-1 is as per the latest guidelines and are contemporary with respect to 

patient care and management. The equipment is as per the designated standards.  The equipment 

is maintained and serviced at regular intervals to achieve the high standards of patient care. 

The study of the nursing staffing pattern has revealed that the MICU-1 is understaffed in 

accordance with the recommendations. But it was observed that the care provided by the nursing 

staff was on par with the guidelines and without any deficiency. As a result, the patient care 

outcomes were good. This was arrived at by conducting a patient satisfaction survey and patient 

family member’s satisfaction survey. With the survey the results revealed that both the patients 

and their family members were satisfied with the care that was provided. 

The Job satisfaction of the nursing staff was studied. In the study it was found out that the nurses 

were not satisfied in terms of their remuneration.  
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Survey regarding the patient satisfaction revealed that the patients were fairly satisfied with the 

care that was provided and its outcomes. In regard to the satisfaction of the patient family 

members in the survey it was seen the patient family members expressed disappointment about 

the visitors lounge as the area was not sufficient. The visitors lounge area of the MICU-1 is 

below the standard guidelines. 

The quality indicators of the MICU-1 were studied. The study was done under various 

parameters. The scores for each parameter were recorded and analyzed. The analysis revealed 

that the scores were on par with the benchmark scores. Thereby suggesting the MICU-1 is 

providing effective patient care while maintaining high standards of quality. 
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Annexure-2 
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Annexure-3  

GENERAL CONSENT FORM 

Title of the study: Study of Medical ICU in a tertiary care hospital, with special reference to 
Quality Indicators. 

Name of the investigator:  

I Ms/Mr., _________ exercise my free power of choice, hereby giving my consent to be 
included as a subject in the above study, as a part of which information regarding my Length of 
stay in the ICU, Re-intubation rate, Patent’s fall rate and other Quality control indicators such 
as Iatrogenic Pneumothorax, Acute renal failure, Decubitus ulcer, Ventilator associated 
pneumonia, Blood stream infections and Urinary catheter related infections will be monitored 
and documented. I have been informed to my satisfaction, the purpose, the importance, and the 
method of the study in my own language and that I have the opportunity to ask questions. I 
confirm that I have understood the purpose of this study. 

 I am also aware about my right to opt myself out of the study at any time during the course of 
the study without having to give any reasons, without my medical care and legal rights being 
affected. 

I agree with the usage of the data obtained from the study for scientific purposes and 
publications without disclosing my name and personal details. 

I fully consent to participate in the above study. 

  

Signature:                                                                                Date: 

Name of the patient:                                                             Place: 

I.P NO.: 

Patient’s attender name: 
(If the patient is not in a state to give consent) 

Signature:                              

Relationship to the patient: 

  

Consent obtained by:                                                              Date: 

Signature:                                                                                Place: 
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Annexure-4 
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Annexure-5 

DATA COLLECTION SHEET 

 

1. Name: 
  

2. Age: 
  

3. Sex: 
  

4. Date of admission to ICU: 
  

5. Date of discharge from ICU: 
  

6. Date of readmission to ICU: 
  

7. Diagnosis: 
  
  

8. Admission Criteria: 
  

9. Reason for ICU admission: 
  

10. Bedsores on admission to ICU: 
  
  

11. Development of bedsore during ICU stay: 
13.a. Stage of (in hospital) bedsore when found: 
  
  
  
13.b. stage of bedsore during discharge from ICU: 
  
  
  

12. Incidence of fall in ICU: 
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13. Error in administration of medication: 
 

14. Date of Intubation: 
  

17. Date of Extubation: 
  
18. Date of Re-intubation: 
  
19. Ventilator support given: 
  
20. Development of ventilator associated pneumonia: 
  
21. Date of central line insertion: 
  
22. Presence of Blood stream infection due to central line: 

             22.a Signs and Symptoms: 
  
  
23. Date of Urinary Catheter Insertion: 
  
24. Presence of Urinary catheter related infection: 
  
25. Discharge criteria: 
  
  
  
  
  
26. Condition on discharge: 
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Annexure-6 

Consent For Family Members Satisfaction Survey 

Title of the study: Study of Medical ICU in a tertiary care hospital, with special reference to 

Quality Indicators. 

Name of the investigator:  

I Ms/Mr., __________, attender of Ms/Mr., ____________, IP/OP No.___________ admitted 

in MICU, exercise my free power of choice, hereby giving my consent to be included as a 

subject in Family members satisfaction survey which as understood by me is a part of the above 

study. I have been informed to my satisfaction, the purpose, the importance, and the method of 

the survey in my own language and that I have the opportunity to ask questions. I have been 

explained in detail about the scales and questionnaire which will be used in the survey. I confirm 

that I have understood the purpose and questionnaire of this survey. 

I am also aware about my right to opt myself out of the survey at any point of time during the 

course of the survey without having to give any reasons, without the medical care and legal 

rights of my patient being affected. 

I agree with the usage of the data obtained from the survey for scientific purposes and 

publication without disclosing my patient’s identity. 

I fully consent to participate in the above study. 

Signature/ Left Thumb Impression:                                         Date: 

Name of the Attender:                                                               Place: 

Relationship to the patient: 

Patient Name:                                                             

IP/OP No.:                                                                  

  

Consent obtained by:                                                                   Date: 

Signature:                                                     Place: 



 

   
137 

 

Annexure -7 

 



 

   
138 

Annexure -8 
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Annexure -9 
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Annexure -10 

Consent for Nursing Staff Job Satisfaction Survey 

 

Title of the study: Study of Medical ICU in a tertiary care hospital, with special reference 

to Quality Indicators. 

Name of the investigator: Dr. Lakkhumi C R 

I Ms/Mr., _________ exercise my free power of choice, hereby giving my consent to be 

included as a subject in Nursing job satisfaction survey which as understood by me is a part of 

the above study. I have been informed to my satisfaction, the purpose, the importance, and the 

method of the survey in my own language and that I have the opportunity to ask questions. I 

have been explained in detail about the scales and questionnaire which will be used in the 

survey. I confirm that I have understood the purpose of this survey. I am also aware about my 

right to opt myself out of the survey at any time during the course of the survey without having 

to give any reasons, without my legal rights being affected. 

I agree for the usage of the data obtained from the survey for scientific purpose and 

publications without disclosing my name and personal details. 

I fully consent to participate in the above survey. 

 

 

Signature:                                                                                                    Date: 

Name:                                                                                                          Place: 

Employee Code:  

 

Consent obtained by:                                                                                   Date: 

Signature:                                                                                                    Place: 
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Annexure -11 
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Annexure-12 

 


