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22.1. Introduction. During the previous 21 Units, we have discussed in detail, the various aspects of 

Epidemiology, Biostatistics, Medical Research Methodology and “Data Handling”. In this regards, a hospital is 

a very rich source of data and information. In addition, the hospital needs to generate, analyse and interpret its 

own data to take effective managerial decisions with a view to improve the patient care services. When duly 

collected in a scientific manner and analysed, the hospital data will yield valuable information which can be 

converted into the various indicators, particularly managerial statistics and “Key Performance Indicators (KPIs)” 

which are invaluable for decision making. Accordingly, in this unit, which is also the last one of our series of 

Epidemiology, Biostatistics and Medical Research Methodology, we would have detailed discussions on the 

sources of data in a hospital, their advantages and disadvantages, the application of information technology in 

modern hospital management information systems, the medical records department and the various hospital 

statistics and KPIs which are required for efficient functioning of the hospital. 

22.2. Objectives. After studying this unit, the students should have an understanding of: 

 Types of records in hospitals, various sources of data within the hospital records, the data which can be 

generated out of them, and the advantages / disadvantages of hospital records based data. 

 Applications of Information Technology (IT) in Hospital Information System and components of a typical 

electronic management information system in a modern hospital. 

 Hospital Medical Records Department, its organization and function. 

 Various hospital statistics which are generated with a view to assist in administrative and financial decision 

making. 

 Key Performance Indicators (KPIs) in a typical hospital for monitoring the quality of services and patient care.  

Part – 1: Records  of  Hospitals  And  Health  Services 

22.3. Overview of Hospital Records. In  developing  countries  with  inadequate  notifications  of  morbidity  

and  mortality, hospital  records  are  important  tool  for  the  epidemiologist  as  well  as  the  health  



administrator. In  addition  to hospitals, records from  other  health  services  (national  health  programme  

offices,  Community/Primary  Health  centers )  also  provide  valuable  data.  An advantage  of  these  records  

is  that  the  diagnosis  is  likely  to  be  quite  accurate. The  disadvantage  is  that  they  tend  to  produce  a  

‘biased’  view  of  the  disease  picture  since   there may  be  many  factors  as  to  why  patients  come   to  a  

particular  hospital  for  treatment  ( e.g.,  the  patients  may  be  having  complications;  or  the hospital may be 

close to their residence;  or,  they  may have  the  capacity  to  pay  for  the  services). Secondly, hospital 

statistics  tends  to  represent  only  a very  small  picture  (generally  the  severe  forms  of  the disease)  of  the  

actual  disease  in  the  community and  hence  it may  be  difficult  to  work  out  the  ‘rates’  of  disease  

occurrence  from hospital  or such records-based-data.   

22.4. Sources of data in a hospital. Within any given hospital, there could be a large number of sources of 

epidemiological data and the epidemiologist would need to decide the relevant sources, depending on his / her 

requirements. However, the sources of major importance are:- 

 Hospital Admission & discharge registers 

 Hospital discharge slips 

 Case Sheets of Indoor patients 

 Laboratory investigation registers 

 Reports and returns and notifications made by hospitals as a statutory requirement 

 Laboratory investigations registers 

 Registers / Log-books of Radiology departments and other specialized investigations 

 “Health Cards” issued by hospitals, as ANC / PNC and under-fives cards 

 OPD records 

 Emergency department records 

 Records of specialized clinics as STD clinic, Diabetes clinic, etc. 

 Autopsy reports 

 Data on utilization of drugs 

 Births and Death certificates 

 Records of immunizations and other preventive health care activities undertaken by the hospital 

22.5. Advantages of hospital based data. Hospital based data provides a number of advantages as well as 

disadvantages. The advantages are :- 

 The diagnostic accuracy is likely to be quite high 

 Medical and health aspects of individuals are available in great detail, in the case sheets and other 

records. 

 If catchment area of the hospital can be defined and if all (or even most) of the population attends that 

hospital only, the rough disease incidence can be worked out; even if the population is attending the 

hospital exclusively for some particular diseases (as hospitals for women or children, TB hospital, 

referral hospital for cancers,  etc., for the entire catchment area), the disease rates for those particular 

conditions can be worked out. 

 Can function effectively as “Sentinel Surveillance” centre, if all cases of a disease from the catchment 

community are likely to come to that hospital and the hospital agrees to report the cases, as in case of 

certain vaccine-preventable diseases like measles, paralytic polio, etc. 



 Advantageous for conducting case control studies, especially for diseases which are rare (e.g., male 

breast cancer), or are nearly always admitted (e.g., lung cancer, Acute Coronary Syndrome), or if the 

patient is likely to be admitted from the early stages onwards till final cure (e.g., acute appendicitis). 

 Advantageous in “Clinical Epidemiological” settings, for epidemiological studies assessing the 

performance of diagnostic tests, effects of treatment or preventive procedures (as drug or vaccine 

trials), and on prognostic factors 

 Have value in undertaking certain types of “Retrospective-Prospective Studies” 

 Are of advantage in establishing “Registries” for diseases and for starting “surveillance” system for 

selected conditions. 

 Have advantage when data is required for further planning or evaluating the services of that particular 

hospital or while planning outreach / satellite centers for the hospital. 

 Good source of data for studies on hospital acquired infections, on adverse drug reactions, and for 

studies on “delayed effects of medical treatment”. 

 Good source of data for studies on “hospital quality management” and “patient safety” and for 

undertaking “internal audits” while preparing for accreditation. 

 Useful while conducting qualitative research in form of “exit interviews’ or “focus group discussions” 

of patients or their relatives. 

 For completing the upper part of the spectrum of natural history of a disease, since hospitalized patients 

usually represent the severe part of the disease spectrum.  

22.6. Disadvantages of hospital based data. The above advantages come at the cost of certain disadvantages, 

which the epidemiologist / research methodologist / hospital administrator should be careful, while utilizing 

hospital data. These are 

Issues Related To The Population 

 Population at risk or in the catchment area is often not clearly defined and hence it is quite difficult 

to calculate disease frequency. 

Issues Related To Hospital 

 The patients who come and get admitted to a hospital may not be representative of all the patients in 

the catchment area. This may be because of problems of accessibility (the hospital may not be 

equally accessible to all due to distances, communication and travel problems) or because problems 

of utilization (determined by the cost of treatment at the hospital, behaviour of hospital staff, etc.). 

 The diagnostic capabilities of different physicians in the same hospital may be different. 

 Data which is recorded in the forms and case sheets is most often not recorded in a structured 

fashion and hence the investigator may have to face an often uphill task of reading through the 

entire hand-written case sheets to pick up the information that she actually requires. 

 The information which is required by the investigator may not have been recorded in all the case 

sheets. 

 At times it may be very difficult for the investigator to get permission from the hospital to get access 

to the data / records. 

Issues Related To The Disease   



 The disease profile may not be representative of the total spectrum of the disease in the community. 

Patients admitted to a hospital usually represent the “severe” part of the spectrum of the spectrum of 

the disease. For diseases which have a wide spectrum as low backache, a large majority of the cases 

would be of mild or moderate severity and not likely to get admitted.  

 “Selective Survivorship” may lead to bias, since the patients who are in the hospital are those who 

are living and not those who have died of the disease in question; and those who have died may be 

systematically different from those who survive. 

22.7. Steps for improving the validity & reliability of hospital based data. Some steps which may be taken to 

improve the validity and generalizability of hospital information, are as follows :-  

 Within a hospital, as far as possible, use multiple sources of information; e.g., besides case sheets, 

also see the records of Radiology and Pathology departments for the same patient.  

 Try to get an approximate idea of the population base which the hospital is serving in respect of the 

diseases that are being studied, so that rough “frequencies” (Incidence or Prevalence) may be 

calculated. 

 Prefer taking the data for a given disease, from a group of hospitals at different levels (e.g., 

primary, secondary & tertiary levels) rather than only one hospital. 

 Prefer studying diseases which have a narrow spectrum (e.g., stroke) or are conventionally treated 

in the hospital (as Ac. MI, Ac appendicitis, etc.). 

 Prefer studying diseases which can be clearly defined diagnostically (as fracture tibia), rather that 

ill-defined diagnostic categories (as Chronic fatigue syndrome). 

 Prefer hospital based data when undertaking case control studies for rare diseases, and while 

undertaking clinical trial or diagnostic study or prognostic study, or when establishing a 

surveillance system / registry for disease. 

Part – 2: Application of Information Technology (IT) in Hospital Information System. 

22.8. Overview and General Requirements of IT Systems in HMIS. Traditionally, hospital data has generally 

been held in the form of “manual records”, whether patient’s case sheets or OPD prescription slips or laboratory 

investigations and reports or various records held in different registers. Even today, manual back-up of all data 

is required for various legal purposes. However, for efficient storage and faster retrieval, IT based hospital 

records / data system is highly desirable and most of the modern hospitals have such systems. In fact most of the 

medical college hospitals as well as private / corporate hospitals have developed their IT systems through 

reputed IT firms. While the IT based information systems would naturally be different for different hospitals 

depending on their requirements, the following is a basic prototype structure of a hospital IT system, on the 

basis of which the students can develop an understanding of the system so that they are well informed when they 

have to manage such systems in their respective health care establishments. The following are the general 

requirements of a good hospital IT system: 

 The IT system should include both, the HIMS (Hospital Information Management System) and PACS (Picture Archiving and 

Communication System), the latter being a system by which images (as X-rays, USG, CT, MRI etc) can be transmitted to the computer 

screen or mobile phones of the Doctors and other health care providers. 

 The IT system should be a total Health Information and Management System designed to manage the patient care as well as the business 

needs of the modern healthcare enterprise. 



 The system should be equipped with agile workflow configuration features that enable rapid deployment across diverse 

scenarios, and a simple user interface designed to encourage easy adoption by the clinical and Nursing fraternity.  

 The core of  such systems should be a comprehensive, multimedia Electronic Medical Record database, that allows 

clinical users instant access to real-time patient information for informed clinical decisions. 

 The IT system should be generally built on open standards and web technologies, ensuring a significantly reduced total cost of 

ownership. 

 It should be compliant with industry standards of messaging and interoperability.  

 The system should be designed to be multilingual, multi-tenant and cloud deployable, enabling instant access and 

mobility via thin clients, handhelds, smart phones, and standard personal computers across multiple operating systems and browsers.  

 It should provide the benefits of streamlined operations, enhanced administration, and control, improved response to patient 

care, cost control, and improved profitability. 

22.9. Organisation of a typical Hospital IT System. The figures below describe the flow of information as per (i) 

Outpatient Flow (Fig- 22.1), and (ii) Inpatient Flow (Fig – 22.2).  

 



 

Figure-22.1: OPD Module for IT 



   

Figure-22.2: IPD Module for IT 



22.10. Modules and Features of a Typical Hospital IT System. The various module s and their features which 

should be available in a typical Hospital Information Technology System are presented in table 22.1 below 

Table – 22.1 : Modules and Features in a Typical Hospital IT System 

Module Features 

OUTDOOR PATIENT 
Registration; Appointments with Doctors; Bay Management 

  

INDOOR PATIENT 

Day Care; Admission Request; Admission; Cost Estimation; Transfer; 

Service Order Processing; Receive Patient; Inactivate Patient; Mark For 

Discharge; Discharge 

    CLINICAL 

DOCUMENTATION 
Clinical Documentation 

    

PHARMACY Dispensing; Item Issue; Drug Order Authorization; Unused Drug Return 

    

INVENTORY 

Opening Balance Loading; Stock Request; Stock Issue; Stock Receipt; 

Stock Return; Stock Consumption; Stock Correction; Stock Transfer; 

Departmental Returns 

    

PATIENT CARE 

Consultant Doctor’s Notes; Progress Notes; Cross Consultation referral 

and notes; Pharmacy Order; Service Order; Package Order; Diet Order; 

Direct Order; Nursing Notes; Patient Status 

    

OPERATION THEATRE 
OT Scheduling; OT Validation; Pre-Anaesthesia Check-up; Anaesthesia 

Record Entry; OT Timer; Operation Record Entry; OT Actuals 

    

LABORATORY 
Sample Collection; Sample Receiving; Result Processing; External 

Samples 

    



 

 

 

 

  

HOSPITAL ACCOUNTS 

Receipt; Refund; Invoice; Discount; Package Billing; Finance Clearance; 

Deposit Transfer; Patient Cost Booking; Patient Policy Mapping; Pre-

Authorization; Single Eligibility; Multiple Eligibility; Claim Request; 

Claim Reconciliation 

    
PROCUREMENT Purchase Request; Purchase Order; Purchase Return 

    IT ADMIN User Creation; Role Based Access Control 

    
OTHER MODULES Patient Services; Medical Records 

    

RIS / PACS 
Radiology Information System (RIS); Picture Archiving and 

Communication System (PACS) 

    TRANSFUSION 

MEDICINE 
Donor Flow; Recipient Flow 



22.11. Reports and Returns Expected to be generated by a typical Hospital IT System. These are depicted in 

Table – 22.2 below. 

MODULES REPORTS / RETURNS EXPECTED TO BE GENERATED 

OUT PATIENT 

Registration List; User Wise Registration List; Speciality Wise / Age Wise / Gender 

Wise Follow up Summary; Conversion List; Visit List; Medico Legal Case 

Registrations; Pending Appointment Register; Bay Management Report; Day Wise 

Appointment Report; Consultation Slot Wise Appointment Report; Doctor 

Unavailability Report; Geographical Location Wise Registration  

IN PATIENT 

Hospital Census; Admission and Discharge Report; Emergency Patient List; Speciality 

Wise Admission List; Speciality Wise Discharge Summary; Transfer Report; 

Discharges Without Active Final Invoice; Bed Status and Summary Report; 

Consultation Wise In-Patient List; Consultant Details; In-Patients Service Report; 

Transaction Log Report – MIS; Address Report – MIS; In-Patients Service Report - 

MIS 

PHARMACY 

Daily Cash; Balance of Consumption and Receipt; Patient Wise Consumption; Stock 

Position - Item Wise; Unit Item Return Report; List of Indents Report (Drug Order); 

List of Indents Item Wise (Drug Order); Drug Returns Details Report; Pharmacy 

Indent Dispense Report; Direct Dispense Report; Patient Prescription Report; Patient 

Issue Report; Patient Wise Consumption - MIS 

INVENTORY 

Department Wise Consumption Report – MIS; Stock Ledger; Closing Stock Report; 

Opening and Closing Balance Report – MIS; Stock Position Report; Vendor Wise 

Receipt and Consumption Report; Item Wise Receipt and Consumption Report; Patient 

Consumption Report; Stock Position with Value; Stock Position Firm Wise; Location 

Wise Physical Verification Report; Below Reorder Level Items; Stock Ledger for 

Transit; Emergency Stock Transfer; Pending Stock Issue; Sub Store Stock Movement 

Report; FSN Items report; Expiry Items; Stock Return Details Report; Batch Code 

Correction Details Report; Adjustment Details Report; Inventory Adjustments with 

Quantity and Value; ABC Analysis; Transit Store Transactions 

OPERATION 

THEATRE 

Operative Procedures Details; Cancelled Surgeries; Theatre Utilization; Surgery 

Completion Status; Surgery Completion Summary; Surgery Status; Surgery Waiting 

List; Surgery List; OT Register 



LABORATORY 

Work Load; LAB Register; LAB Audit Report; Organism Antibiotic Sensitivity 

Report; Turn Around Time (TAT); Investigation Wise Report; Work Sheet - 

Department Wise; Work Sheet – Microbiology; Pending LAB Result; Test Wise TAT; 

Number of Tests; Patient Consent Details Report; Test Statistics 

TRANSFUSION 

MEDICINE 
Bag Issue / Return Report; Accepted Requisition List; Daily Stock Report 

RIS / PACS 
Modality Wise Usage Report; Procedures Report; Radiologist Wise Procedure Report; 

Turnaround Time Report; Radiologist TAT Report 

HOSPITAL 

ACCOUNTS 

Counter Wise Collection Report; Insurance Claim Status Summary; Daily Collection 

Report - User Wise; Cash Collection Report – Detail; Receipt Adjustment Report; 

Sponsor Invoice Statement; Collection Details Report; Duration Service Report; 

Service Inside Package Report; Services Group Wise Summary; Claim Invoices; 

Doctor Payment Info; Claim Invoices Reconciliation; Service Analysis Report – MIS; 

Pharmacy Analysis Report – MIS; Material Consumption Report – MIS; Collection 

Details – MIS; Daily Collection Report – MIS; Payment Mode Wise Collection Report 

(Summary) – MIS; Consolidated Discharge Report – MIS; International Patient 

Revenue – MIS; Unbilled Items Report – MIS; Patient Cost Booking Items Report – 

MIS; Revenue Report - MIS 

PROCUREMENT 
Purchase Order (PO) Status; Monthly Summary of Goods with Value Report; Purchase 

Request Status Report; Pending Purchase Order; GRN Report 

TRANSFUSION 

MEDICINE 
Bag Issue / Return Report; Accepted Requisition List; Daily Stock Report 

RIS / PACS 
Modality Wise Usage Report; Procedures Report; Radiologist Wise Procedure Report; 

Turnaround Time Report (TAT); Individual Radiologist TAT Report 

 

Part-3: Hospital Medical Records Department. 

22.12. Overview of Medical Records Department (MRD). Medical Record of the patient stores the knowledge 

concerning the patient and his / her care.  It contains sufficient data written in sequence of occurrence of events 

to justify the diagnosis, treatment and outcome. Every Hospital should have a proper “Hospital Medical Records 

Department” (HMRD). It is not only an administrative requirement but also a legal and academic requirement. 

The MRD should maintain all the Inpatient as well as Outpatient Records. In the modern age, Medical Record has 

major usefulness and is a very broad based indicator of patients care. It is of great utility for the Patients, Doctors, 

the Hospital administration, the medical teachers, the medical / nursing / paramedical students as well for research 

work. 



22.13. Organisation of MRD. The Medical Records Department functions under an “Officer in Charge, Medical 

Records” (also called as “Medical Records Officer”) who may be a medical or a non-medical person, and who, 

in turn, reports to the Medical Superintendent. For a 500 to 750 bedded hospital, the staff should consist of 

(besides the officer in-charge), the following: 

 Record Clerks (who have minimum qualification of “Diploma in Medical Records”) : 6.  

 Statistician : 1 

 Coding Clerks : 4 

 Daftaries (to handle the various records files and their maintenance) : 2 

 Peons : 2 

 Steno-Typist : 1 

 Space requirements: 250 square metres 

 Adequate facilities for storage in the form of metallic racks should be provided. Adequate precautions for prevention 

and control of fire should be ensured in particular for the MRD. 

22.14. Functions of medical record department. The functions are as follows:  

1. Daily receipt of case sheets pertaining to discharge or expired patients from various wards 

2. Checking and assembly of documents received from wards and their proper storage. 

2. Daily compilation of Hospital Census Report. 

3. Maintaining & retrieval of records for patient care and research studies. 

4. Online registration of vital events of Birth & Death with the local Municipal Authority. 

5. Dealing with Medical Legal records and attending the Courts of Law. 

22.15. Flow of Medical Records during the Patient care process. According to the condition and treatment of the 

patients, the medical records (MR) would have various flow processes, as follows. 

 In case of out patients, the MR are generated in the OPD and are returned back to the MRD after the patient leaves, 

within a stipulated time. 

 In case of Emergency patients seeking only minor treatment without hospitalization, the MR is submitted to the 

MRD on next day of patient’s visit. 

 For patients requiring hospitalization, the records are sent to the wards directly from the point of generation i.e. 

Emergency Department or OPD, since the admission of a patient can be either of these two sources (OPD or 

Emergency). 

 All the records of discharged patients are to be sent to the MRD, by the Medical Officer in-charge of the ward, within 

24hours of the discharge of patient. 

 For revisits of patient’s in OPD, the MR is sent to the concerned Consultants according to the requests received from 

OPD. 

22.16. Retention Policy for Records. The MRD is responsible for consolidation of all MR, sent for storage with 

the help of a  “Unique Identification Number” (UID), which is usually the Admission Number or the Patient 

Registration Number, which is assigned at the time of Admission. These records are stored in the Medical 

Record Departments for the following Retention Period as per the Govt. Orders:    

 In - Patient Records        : 5 Years.  

 Out- Patient Records      : 3 Years. 

 Medico Legal Records    : Not to be destroyed till specific orders from Court of law are received. 



 Expired Patient’s Files    : 10 Years. 

 Birth Register                  : 15 Years. 

 Death Register                 : Never Destroyed. 

 MLC Register                  : Never Destroyed. 

 Legal pending case          : Not to be destroyed till specific orders from Court of law are received 

22.17. Security of Medical Records. Access to Medical Records Department should be limited to only persons  

who are part of the department or else authorized by the Medical Superintendent. In case any record is issued to 

any designate individual as per the retrieval policy, the same is recorded in the outgoing patient record entry 

register for accountability. No record should be issued to any person without proper authorization from the 

Medical Superintendent or his higher authorities. During non-working hours adequate security staff should be 

deployed and made responsible for safety of the department. 

22.18. Check List for Proper Filing of Medical Records in an Orderly Manner. Each case sheet received from 

the ward should be thoroughly checked for all the documents and any missing document should be found out. 

The following order of filing the documents in a case sheet is recommended: 

1. Patient Data on Admission/ 

a) Advice for Admission 

b) Admission Consent Form 

c) General Consent Form 

2. Treatment Record 

a) Bed Head Ticket (BHT) / Case Sheets 

b) Referral sheet 

c) Transfer Notes 

d) O.T. Notes/Procedure Notes/Consent for Surgery 

e) Pre-operative Anesthesia check 

f) Anesthesiology Form 

g) Discharge/LAMA/Death Record 

3. Drug Charts / Medicines Records 

4. Investigation Reports 

5. All nursing records as temperature chart, input-output chart and such other documents 

6. All requisition slips  

7. All package forms/ Pharmacy bills/. 

8. All forms pertaining to Blood & Blood products transfusion 

22.19. Reports to be sent to Government Authorities. Various reports are stipulated, depending on state to state 

government directives, and they should be sent timely, by the MRD. In general, the following reports are to be sent: 

1. Monthly Report of all diseases specified by State Government in respect of Integrated Disease Surveillance Program 

(IDSP). These Notifiable diseases are to be reported to control room of District Chief Medical Officer (CMO), as per 

the time-schedule stipulated by the CMO.. 

2. Monthly report of AIDS cases. 

3. Monthly report of cases & Death due to snakebite. 

4. Weekly report of Deliveries. 



5. Monthly report of family planning. 

6. Weekly report of Death cases along with particulars of deceased patient and the diagnosis. 

7. Daily / Weekly / Monthly Malaria and Dengue Fever cases. 

8. All Communicable Diseases to the Director of Health Services (D.H.S).      

9. Monthly Leprosy Cases to the D.H.S  

10. Morbidity / Mortality Statistics to the DHS on yearly basis or as and when required by the Directorate of 

Health and Family Welfare Department. 

22.20. Medical Record Audit Committee (MRAC). Every hospital should have a “Medical Records Audit 

Committee” and the committee should regularly audit the records. The scope of work of MRAC includes: (i) 

Evaluation of overall process of medical record keeping; (ii) check on quality of records in terms of content, 

format, accuracy, pertinence, staff compliance with documentation policies; (iii) Review and evaluation of 

deaths in hospital. The usual frequency of meeting of the committee is Quarterly, or as required. 

22.21. Members of the MRAC. These include: The Principal / Dean in case of a teaching hospital / medical 

college or the Hospital Director in case of non-teaching hospital (Patron); Medical Superintendent (Chairman);  

Deputy Medical Superintendent;  Medical Records Manager in-charge (Secretary);  Nursing Superintendent; OT 

Matron; Administrative Officer of the Hospital; Senior clinician representatives of the divisions of Pathology, 

Microbiology, Radiology, Medicine, Surgery,  Pediatrics, Orthopedics, Obstetrics & Gynecology, and other 

specialities as direct6ed by the Patron on case to case basis. 

22.22. Purpose and Objective of the MRAC. The committee periodically evaluates the medical records for:  

 To review the completeness of the patient’s records. 

 To see that all records are dated, timed and legibly signed by the persons authorized to make entries in patient’s records. 

 To review that the patients record contains all the necessary documents (as applicable) and note down the missing 

documents, if any. 

 To identify any discrepancy in the records such as absence of date, time or signature, lack of proper documentation or 

incomplete record etc. 

 To assess whether the records are fully available, properly filed and easily retrievable.  

 To instruct the medical record department to rectify the deficiency on an immediate basis. 

 To provide guideline instruction for better management of patient’s medical records. 

The minutes of the meeting are recorded in order to track the points discussed in the meeting, decisions taken, 

discrepancy if any in patient’s record noted , remedial measures suggested , actions taken etc. In case the 

committee issues any sort of instruction relating to the patients record, the progress on the same is reviewed at the 

next meeting. 

22.23. Quality Monitoring of MRD. The quality of MR can be indicated by the following parameters: 

 No. of incidents where birth was not reported within stipulated time. 

 Ten common diagnoses at discharge and comparison with a defined previous period of time. 

 Five common surgeries at discharge and comparison with a defined previous period of time. 

 Demography wise (e.g., age group, gender, place of residence, economic status) analysis of patients.  

 Analysis of the Case-Sheets / Bed Head Ticket (BHT) / Drug Charts for the completion of documentation 

of MR. 

 Non availability of patients records for OP. 



 Missing patient records for IP. 

22.24. Check Your Progress – 1. 

1. Which of the following data will not be available as a part of patient’s records available in the hospital: (a) 

Hospital Admission & discharge registers (b) Case Sheets of Indoor patients (c) Domestic violence details (d) 

Laboratory investigations (e) “Health Cards” issued by hospitals, as ANC / PNC and under-fives cards. 

2. Which of the following is a major disadvantage of hospital based data: (a) Diagnostic accuracy is poor (b) 

laboratory investigations cannot be done (c) Radiological investigations cannot be done (d) catchment 

population cannot be clearly defined (e) Discharge slip cannot be given to patients 

3. In which of the following situations we will NOT prefer doing a research work based on hospital data: (a) 

Study of disease which has a narrow spectrum (b) Study of disease which is conventionally treated in the 

hospital (c) Common disease with a very wide clinical spectrum (d) diseases which can be clearly defined 

diagnostically (e) studies for rare diseases. 

4. In IT based HMIS, “PACS” is generally used in: (a) Biochemistry services (b) Radiological services (c) 

Recording of clinical notes (d) Fixing up automated appointments with Doctors (e) Ambulance services.  

5. In a teaching hospital, MRD will usually work directly under: (a) Principal / Dean of the medical College (b) 

CEO of the hospital (c) Operations Head (d) Head of diagnostic services (e) Medical Superintendent. 

Part-4: Hospital Statistics 

22.25. Basic Hospital Statistics: The minimum essential data required to implement and manage   medical care 

planning and to obtain Health Indicators to monitor and evaluate their effectiveness for Hospital Management are 

as follows: 

 Census Moment: This is the point of the time during 24 hours in a day when the hospital patient count is done and 

the statistics are supposed to refer to this point of time. Usually it is the midnight point between two consecutive 

days (i.e., 00.00 a.m. of the day which is about to begin; e.g., census point of 24 June will refer to midnight (00.00 

am) of the night between 23rd and 24th June. 

 Bed Occupancy Rate. This is calculated as: {(Total patients admitted in the hospital as IPD cases at the census 

point) ÷ (Total beds laid out for IP patients)}  * 100. Dialysis and Emergency patients are removed from this 

calculations since they are, technically, not “admitted patients”. Thus, if a hospital has 800 beds but has laid down 

only 500 beds for actual patient care, and 376 patients are there at census time, out of which 12 are dialysis patients 

and 14 patients are in the ER, then Bed Occupancy = {(376 – 12 – 14) ÷ (500)} * 100 = = 70%. 

 Monthly Average Bed Occupancy Rate (ABOR). This is calculated as: {Sum Total of (Total beds occupied at 

census time on a given day minus Emergency Room (ER) patients minus dialysis patients) for 28 / 29 / 30 / 31 

days depending on the months)} ÷ (28 or 29 or 30 or 31). For example in the month of June, if at census time, 

there were 275 patients (after removing patients in dialysis and ER ) on 1st June, 232 on 2nd June and so on, so 

that total number of indoor patients (less dialysis and ER patients) at census times were 7950, then Average Bed 

Occupancy (ABO) for June = {(7950) ÷ (30)} = 265; and if total of 400 beds were laid out during the period, the 

Average Bed Occupancy rate (ABOR) for the month = (265 ÷ 400) X 100 = 66% approximately.  Similarly, we 

can calculate the Yearly average bed occupancy rate in which case the denominator will be 365 (or 366).  

 Average Length of Stay (ALOS). This is a very good parameter of efficiency of patient care services, the turn-

over of indoor patients, as well as the efficiency of overall hospital administration. It should be neither too low 



nor too high. In general, in a teaching hospital with all basic specialities, the ALOS should be between 4 to 5 days. 

It is calculated as 

(Sum Total of days stayed in the hospital by each patient discharged during the month) 

÷ (total number of discharges in the month) 

For example, if during the month of June, there were a total of 2500 patients who were discharged from 

IPD. The first patient who was discharged in June was admitted on 27th May and discharged on 3rd June; 

thus this discharged patient contributed to 8 “discharged patient days”. Similarly the period of stay for 

all patients who were discharged any day between 1st to 30th June are counted. Note that if a patient was 

admitted on 27th June and discharged on 2st July, then this patient will NOT be counted, since the 

calculations are made only for patients discharged during June (and not admitted in June). Now, suppose, 

the sum total of IP days for all the discharged patients in June comes to 11,967. Then, ALOS = 

 11967 ÷ 2500 = 4.79 days.   

22.26. Other Basic / essential statistics. The additional basic statistics required, besides the ones described above 

are: 

 

 Average No. of Out Patients per day 

 Average No. of Admissions 

 Average No. of Discharge 

 

 

 

22.27. Advanced Hospital Statistics. The basic statistics described above (Daily Admissions, OPD cases, 

Discharges, deaths, ABOR, ALOS) form the essential, indispensable requirements for everyday running of 

hospital management. In addition to them, various statistics may be required in different types of hospitals, 

depending on the requirements, as follows. It will be better if the statistics are compiled in a tabular form, as 

described in Table – 22.3. 

Table – 22.3 : Advanced Hospital Statistics.  

Name of Item of Information 

Date / Month---- / Year---- Cumulative Data 

1 2 3 

-- 

-- 

-- 

  

29 30 31 

Month 

Till 

Date 

(MTD) 

for this 

Year 

MTD 

for 

Last 

Year  

Year 

Till 

date 

(YTD)  

for this 

year 

YTD 

for last 

year 

BASIC  DATA 

 OPDs : New Visit                       

 OPDs : Revisits                      

 Total No. of OPDs                       

 In-Patients (IP) Midnight Census                       

 

These are calculated as: 

Sum Total of number of admissions / 

discharges / OPD cases in a month 

Total number of days in the month 

(excluding Sundays and Holidays)  



 Number of Admissions                       

 Number of Discharges                       

 ALOS for the day                      

 No. Of IP Surgeries                       

   

REVENUE / FINANCIAL DATA  

 AVG OP REVENUE PER PATIENT                       

 AVG IP REVENUE PER PATIENT                       

 AVG REVENUE PER OCCUPIED 

BED (ARPOB)                       

  GRAND TOTAL OF REVENUE                      

 DEPARTMENTWISE REVENUE                        

 ROOM REVENUE                       

 MEDICAL STORES REVENUE                       

 LAB REVENUE                       

 RADIOLOGY REVENUE                       

 BLOOD BANK REVENUE                       

 PHYSIOTHERAPY REVENUE                       

PROCEDURES 
           

 NUMBER OF CAG              

 NUMBER OF PTCA             

 NUMBER OF DIALYSIS             

OTHER PROCEDURES            

BED OCCUPANCY REPORT 

 CCU                       

 CT-POST ICU                      

 MICU                       

 SICU                       

 RICU                       

 PICU                       

 NICU                       

 TOTAL ICU                       

 PRIVATE / DELUXE ROOMS                       

 GENERAL WARD                       

 AC General Ward                       

 Free Ward                       

 HDU                       

 LABOUR WARD                       

 TOTAL BEDS                       



 CASUALTY BEDS / OTHERS                       

 PATIENTS IN EMERGENCY 

DEPARTMENT         
    

  
 

      

DEPARTMENT WISE (Make separate tables for occupancy, admissions, and discharges 

department wise, as per following headings) 

 GENERAL MEDICINE                       

 GENERAL SURGERY                       

 OBSTETRICS & GYNAECOLOGY                       

 ORTHOPAEDICS                       

 PAEDIATRICS & NEONATOLOGY                       

 PULMONOLOGY / TB & CHEST                               

 UROLOGY                
 

      

 GASTROENTEROLOGY                       

 PLASTIC SURGERY                       

 CARDIOLOGY                       

 CARDIAC SURGERY                       

 ENT                       

 PSYCHIATRY                       

 OPHTHALMOLOGY                       

 ONCOLOGY                       

 NEPHROLOGY                       

 NEURO SURGERY                        

 Others                                 

 

Part-5: Key Performance Indicators (KPIs) For A Hospital / Health Care Establishment. 

All hospitals should develop a set of KPIs addressing various issues of achievement of clinical endpoints and 

good patient care, patient safety, infection control and so on. These should be regularly and personally 

monitored by the Hospital Administrator and key persons in the hospital management and corrective action 

should be immediately taken whenever required. Some important KPIs which are considered very useful as well 

as essential are as follows: 

22.28. KPIs addressing general hospital parametres. These are  as follows: 

(i) Death Rate. This is calculated as: 

{(Number of deaths in a span of 24 hours) ÷ (Total number of discharges and deaths during the same time)} X 

100.  

It should be monitored on a continuous (daily) basis. In addition, death rates for 5 most frequent conditions 

causing death in the particular hospital should be identified and monitored as well as monitoring of “Maternal 

(pregnancy) related deaths” and “Infant deaths” (from birth to 12 month of age). 

(ii) Average Bed Occupancy Rate. (Already Described above).  



(iii) Average Length of Stay. (Already described above). For a bed to be included in the official count, it must 

be set up, staffed, equipped and available for patient care. 

Definition of Inpatient Days: An “inpatient day” is the unit of measure denoting lodging provided and services 

rendered to inpatients between the census taking hours (usually at midnight) of two successive days. For patients 

switched from observation to inpatient status, the patient day count should begin on the day the patient was 

officially admitted as an inpatient. Note that Inpatient days are calculated by subtracting day of admission from 

day of discharge. However, persons entering and leaving a hospital on the same day have a length of stay of one 

day, i.e., a patient formally admitted who is discharged or dies on the same day is counted as one patient day, 

regardless of the number of hours the patient occupies a hospital bed. 

(iv) Nurse-patient ratio for ICUs and wards. This is calculated as:  

{( Number of nursing staff) ÷ (Number of beds)} 

It should be calculated for each shift separately and separately for ICUs (ventilated / non-ventilated patients) and 

non-ICU areas. In general, there should be 1 nurse per ventilated patient, 1 nurse per 2 non-ventilated ICU 

patient and 1 nurse for every 6 non-ICU patient. The nurse – in - charge / supervisor nurse of that area should 

not be included in the number of nurses. 

(iv) Sentinel Events Analysed. A sentinel event is defined as “an unexpected incident, related to system or 

process deficiency, which leads to death or major and / or prolonged loss of function. This major and / or 

prolonged loss of function refers to sensory, motor, physiological or psychological impairment which was not 

present at the time the patient reported to the hospital (for OPD) or was admitted to the hospital (for IPD). The 

impairment lasts for a minimum period of two weeks and is not related to the underlying condition for which the 

patient was actually admitted.” Examples of such sentinel events are: (i) Surgery related – wrong procedure, 

wrong part, wrong patient, retained instruments / mops, patient death during surgery or immediately post op 

(while still in post-op recovery room), anaesthesia related death. (ii) Device related: death or disability as a 

result of contaminated drugs / devices supplied by the hospital, or failure of a device or medical instrument (iii) 

Human issues: theft or wrong handing over of a newborn or child, patient self-harm, violence to a patient by a 

hospital staff, wrong gas delivered to a patient from a pipe marked for some other gas, hospital acquired 

infection causing death or serious disability. (iv) environmental: death or serious disability due to fall, burn. 

Electric shock or due to restraint / bed-rail. (v) clinical management problems: death or severe disability due to 

blood transfusion, medication error and maternal death / disability associated with labour or delivery in an 

otherwise low risk pregnancy (vi) Criminal acts as sexual assault or abduction by an employee of the hospital. 

This KPI is calculated as: {(Number of sentinel events analysed within the defined timeframe) ÷ (Number of 

sentinel events reported/collected)} X 100. 

Usually the time-frame given for complete Root-Cause-Analysis (RCA) of any sentinel event is 48 hours from 

the time of reporting and that the reporting should be immediately or as early as possible after the occurrence. 

22.29. KPIs addressing Assessment of Patient and Plan of Care. These are as follows: 

(i) Time taken for initial assessment of patients in emergency or indoor wards. This is calculated as: 

(sum of the time taken for assessment of patients in emergency / indoor ward on the selected period of 24 hours) 

÷ (Total number of patients in the emergency / indoor ward during the selected period of 24 hours). 

This assessment should be undertaken at least once a month in different wards / emergency room. An average 

time of assessment should be worked out for various wards / emergency room and those patients on which the 



time taken for assessment exceeds 20% of this average time should be subjected to further assessment to find 

our the reasons for such delayed assessment. 

(ii) Percentage of Cases in which the clinical consultants has documented the “plan of care” along with the 

“desired clinical outcomes”. This is calculated as: 

{(Cases in which the clinical consultants has documented the “plan of care” along with the “desired clinical 

outcomes”) ÷ (Total number of patients)} X 100 

The KPI should be calculated at least once a month and for those patients who have stayed for at least 24 hours 

in the indoor. It should be calculated when the patient is actually admitted to the ward and NOT from the 

medical records. 

(iii) Percentage of Cases in which the “nursing care plan” is documented. This is calculated as follows: 

{(Cases in which the “nursing care plan has been documented) ÷ (Total number of patients)} X 100 

The KPI should be calculated at least once a month and for those patients who have stayed for at least 24 hours 

in the indoor. It should be calculated when the patient is actually admitted to the ward and NOT from the 

medical records. 

22.30.KPIs addressing Patient Safety. 

(i) Incidence of medication errors (Medication errors per patient days). A medication error is any preventable 

event that may cause or lead to in-appropriate medication use or harm to a patient. Medication errors are of five 

types, namely, Errors in: (i) prescribing (ii) transcribing (iii) dispensing (iv)  administering and (v) monitoring 

of medications. They may also be classified as :Wrong drug, wrong strength, wrong dose; wrong patient and 

wrong route of administration errors. This KPI is calculated as:  

{(Total number of medication errors) ÷ (Number of patient days)} X 1000 

This parameter is to be calculated only in IP. It should be subjected to continuous monitoring by the hospital 

Quality team as well as through periodic monitoring to be undertaken at least once a month. The methods of 

obtaining information regarding medication error should be (i) Incident reporting (ii) medical record review (ii) 

direct observation. 

(ii) Percentage of admissions with adverse drug reactions. This is calculated as {(Number of adverse drug 

reactions) ÷ (“Number of separations”)} X 100. (The term “Separations” includes discharges, LAMA / DAMA, 

absconders and deaths). 

The assessment for this KPI should be on a continuous (daily) basis by the quality and nursing teams. 

(iii) Percentage of patients receiving high risk medications developing adverse drug event. This is calculated as: 

{( Number of patients receiving high risk medications who have an adverse drug event) ÷ (Number of patients 

receiving high risk medications)} X 100.  

High risk medications are those which are involved in a high percentage of medications errors or sentinel events 

and medications that carry a high risk for abuse, error, or other adverse outcomes. Each hospital should make a 

list of such high risk medications. In general, Insulin (of various formulations), Heparin, Narcotic drugs as 

Fentanyl / Ketamine, and electrolytes are included in this list. The “number of patients on high risk medication” 

can be obtained from the pharmacy by having a master list of in-patients who have been dispensed high-risk 

medications. 

The assessment for this KPI should be done on a daily basis. 

(iv) Incidence of Falls. This is calculated as: {( Number of falls) ÷ (Total number of patient days) X 1000. 



It should be monitored on an ongoing (continuous) basis. 

A fall is defined as “Loss of upright position that results in landing on the floor, ground or an object or furniture 

or a sudden, uncontrolled, unintentional, non-purposeful, downward displacement of the body to the 

floor/ground or hitting another object like a chair or stair”. Falls may be: (i) At different levels- i.e. from one 

level to ground level e.g. from beds, wheelchairs or downstairs (ii) On the same level as a result of slipping, 

tripping or stumbling, or from a  collision, pushing, or shoving, by or with another person (iii) Below ground 

level, i.e. into a hole or other opening in surface. 

All types of falls are to be included whether they result from physiological reasons (fainting) or environmental 

reasons. Assisted falls (when another person attempts to minimize the impact of the fall by assisting the 

patient’s descent to the floor) should be included. 

(v) Incidence of hospital associated pressure ulcers after admission (Bed sore per 1000 patient days). This is 

calculated as: {( Number of patients who develop  new pressure ulcer / worsening of pressure ulcer) ÷ (Total no 

of patient days) X 1000. 

It should be monitored on an ongoing (daily) basis. 

A pressure ulcer is defined as a localized injury to the skin and/or underlying tissue usually over a bony 

prominence, as a result of pressure, or pressure in combination with shear and/or friction. 

(vi) Incidence of Needle Stick Injuries. This is calculated as: {(Number of Parenteral exposures in IP areas) ÷ 

(Number of in-patient days). 

Needle stick injury is a penetrating stab would from a needle (or other sharp object) that may result in exposure 

to blood or other body fluids. Needle stick injuries are wounds caused by needles that accidentally puncture the 

skin. Needle stick injuries can occur to both, the patient as well as to the health care workers. Needle stick 

injuries are a hazard for people who work with hypodermic syringes and other needle / sharp equipment. These 

injuries can occur at any time when people use, disassemble, or dispose of needles. When not disposed of 

properly, needles can become concealed in linen or garbage and injure other workers who encounter them 

unexpected. All incidences of needle stick injuries should be assessed on a case-by-case basis. Hospital 

management should analyze needle stick and other sharps related injuries in the workplace to identify hazards 

and injury reporting should be complied and assessed. 

22.31. OKPIs Addressing Operation Theater and Anaesthesia. 

(i) Percentage of patients who underwent modification of Anaesthesia plan. This is calculated as:  

{( Number of patients in whom the anaesthesia plan was modified) ÷ (Number of patients who underwent 

anaesthesia) X 100. 

The anaesthesia plan is the plan of anaesthesia made after pre-anaesthesia check (PAC). Any changes done after 

the PAC has been written down, shall be considered as modification of anaesthesia plan. The modification is 

anaesthesia plan can be identified from a register, kept in OT under OT matron, before the patient is shifted out 

of the OT. 

This KPI should be measured on a continuous manner, daily. 

(ii) Percentage of unplanned ventilation following Anaesthesia. This is calculated as: 

{(Number of patients requiring unplanned ventilation following Anaesthesia) ÷ (Number of patients who 

underwent anesthesia) X 100 



In the Pre-anaesthesia notes, every anaesthesia plan should invariably mention if there is a possibility of the 

patient requiring ventilation following anaesthesia.  Every case in which a patient required ventilation but this 

was not mentioned initially in the anaesthesia plan shall be a part of the numerator. 

Monitoring for this KPI should be on a continuous (daily) basis. 

(iii) Percentage of adverse anesthesia events or anaesthesia deaths. This is calculated as:  

{( Number of patients who developed adverse anaesthesia event and / or died due to anaesthesia) ÷ (Number of 

patients who underwent anaesthesia) X 100 

Adverse anaesthesia event is defined as any untoward medical occurrence that may present during treatment 

with an anesthetic product but  which does not necessarily have a causal relationship with this treatment. On the 

other hand, “anaesthesia death” is defined as a death where the cause is probably or certainly to be due to   

anaesthesia.  

This parameter should be worked out on an continuous (daily) manner. 

(iv) Percentage of unplanned return to OT. This is calculated as: 

{( Number of unplanned returns to OT) ÷ (Number of patient operated)} X 100. 

It should be monitored on a continuous (daily) basis. 

(v) Percentage of re-scheduling of surgeries. This is calculated as: 

{( Number of cases re-scheduled) ÷ (Number of surgeries planned)} X 100. 

Re-scheduling of patients is defined as cancellations and postponement (beyond 4 hours) of the surgery. It 

should be monitored on a continuous (daily) basis. 

(vi) Percentage of cases where the organisation followed the “surgical safety check list”. This is calculated as:  

{(Number of cases where the procedure was followed) ÷ (Number of surgeries performed) X 100 

This should be checked in the post-op/recovery room and documented in a register/system for  adherence to 

Surgical Safety Check List to prevent adverse events like wrong site, wrong patient and wrong surgery. It should 

be monitored on a continuous (daily) basis. 

(vii) Percentage of cases who received appropriate prophylactic antibiotics within the specified time frame. This 

is calculated as: 

{(Number of patients who did receive appropriate prophylactic antibiotics) ÷ (Number of surgeries performed)} 

X 100 

It should be a continuous (daily) monitoring. The antibiotic should be as per the hospital policy. 

(viii) Percentage of cases in which the planned surgery is changed intra-operatively. This is calculated as: 

{(No of cases in which the planned surgery is changed intra-operatively) ÷ (Total no. of surgeries performed) X 

100. 

This should be monitored both continuously (daily) as well as on a monthly basis. 

(ix) Re-exploration rate. This is calculated as: 

{(No of Re-exploration surgeries for the same admission) ÷ (Total number of surgeries)}.  

It should be monitored on a periodic (monthly) basis. Re-explorations will not include those surgeries which 

were planned at the outset as a “more than one-stage procedure”. 

(x) OT Utilisation Rate. This is calculated as: {(OT utilisation time in hours) ÷ (Resource hours)} X 100 



OT utilisation is the proportion of hours of OT time actually used during elective resource hours and the total 

number of elective resource hours available for use, expressed as a percentage. Usually, this time of hours 

available for elective use is kept as 8 hours in a 24 hours period per OT. 

22.32. KPIs Addressing Blood / Component Transfusion. 

(i) Percentage of transfusion reactions. This is calculated as: 

{(Number of transfusion reactions) ÷ (Number of units transfused) X 100 

Any adverse reaction ranging from to the transfusion of blood or blood components or any preservative used in 

the blood / component, ranging from mild allergic reaction as chills/rigors to a life threatening  complication 

shall be considered as transfusion reaction. It should be monitored on a continuous (daily) basis. 

(ii) Turnaround time for issue of blood and blood components. This is calculated as: 

{(Total of time taken (in minutes) for all orders of blood / components to be received in the ward in 24 hours 

period) ÷ (Total number of blood and blood components issued during the same 24 hours period)}  

The calculation of time shall begin from the time that the order is raised, till the time the blood/blood component 

reaches the clinical unit. This will include blood outsourced from other blood banks. Monitoring should be 

continuous (daily). 

22.33. KPIs Addressing Hospital Acquired Infections. 

(i) Catheter Associated Urinary Tract Infection (CAUTI) rate. This is calculated as: 

{(Number of urinary catheter associated UTIs in a month) ÷ (Number of urinary catheter days in that month)} X 

1000 

This parameter should be monitored on a continuous (daily) basis. 

(ii) Ventilator Associated Pneumonia (VAP) rate. This is calculated as: 

{(Number of “Ventilator Associated Pneumonias” in a month) ÷ (Number of ventilator days in that month)} X 

1000. 

This parameter should be monitored on a continuous (daily) basis. 

(iii) Central Line Associated Blood Stream Infection (CLBSI) rate. This is calculated as: 

{(Number of “Central line associated blood stream infections” in a month) ÷ (Number of central line days in 

that month) X 1000. 

This parameter should be monitored on a continuous (daily) basis. 

(iv) Surgical Site Infections (SSI) rate. This is calculated as: 

{(Number of “Surgical site infections” in a month) ÷ (Number surgeries performed in that month) X 100. 

This parameter should be monitored on a continuous (daily) basis. It is further advisable that additionally, the 

SSI rates for Inguinal Mesh Herniorhaphy, Caesarean section, Laparoscopic Cholecystectomy and Coronary 

Artery Bypass Grafting (CABG) should be monitored separately if possible. 

(v) Compliance to and hygiene practice. This is calculated as:  

{(Total no of hand hygiene missed opportunities) ÷   (Total no of hand hygiene opportunities) X 100. 

It should be monitored on a monthly basis. 

22.34. KPIs Addresing Emergency Room and ICUs. The following KPIs should be monitored: 

(i) Return to the Emergency department within 72 hours with similar presenting complaints. This is calculated 

as: {( Number of returns to emergency within 72 hours with similar presenting complaints) ÷ (Number of 

patients who have come to the emergency)} X 100 



Monitoring of this KPI should be on a continuous (daily) basis. It is suggested that to work it out, it should be 

asked at the time of the initial assessment itself from the patient, if he / she had come earlier, within 72 hours for 

similar complaints. 

(ii) Re-intubation rate. This is calculated as;  

{(Number of re-intubations within 48 hours of extubation) ÷ (Number of intubations)} X100. 

Monitoring of this KPI should be on a continuous (daily) basis. 

(iii) ICU Utilisation Rate. This is calculated as: {(Number of bed days utilized) ÷ (Bed days available) X 100 

(iv) ICU Equipment Utilisation Rate. This is worked out individually for various major equipment in the ICU, 

e.g., ventilators. It is calculated as: 

{(Number of equipment utilized days) ÷ (Equipment days available) X 100 

22.35. KPIs Addressing Pharmacy & Dispensing. The following KPIs should be worked out: 

(i) Percentage of drugs and consumables which were not in the hospital formulary and had to be procured by 

local purchase. This is calculated as: 

{( Number of drugs/items purchased by local purchase within formulary) ÷ (Number of drugs/items in hospital 

formulary list) X 100 

This KPI should be monitored on a continuous (daily) basis. 

These will include drugs and consumables which are not included in the hospital formulary at the time of 

prescription, but are then arranged by the hospital pharmacy itself for the patient within a short time. This would 

also include medicines or consumables which were used by the patients before admission and need to continue 

but it is not included in the hospital formulary. 

To capture this parameter, the hospital should maintain a register in the pharmacy and stores (and also if 

necessary in the wards) wherein all such events are captured. 

(ii) Percentage of stock outs including emergency drugs. This is calculated as: 

{(Number of stock outs) ÷ (Number of drugs listed in hospital formulary and hospital consumables list)} X 100. 

A stock out is an event which occurs when the pharmacy or consumable store is temporarily unable to provide 

the item, for an intended patient. To capture this, organisation should maintain a register  in the pharmacy and 

stores (and also if necessary in the wards) wherein all such events are captured. 

22.36. KPIs Addressing Maintenance Services. The KPIs are: 

(i) Critical equipment down time. This is calculated as: “Sum of down time for all critical equipment in hours in 

a month”.  

Downtime or outage duration refers to a period of time that a equipment fails to provide or perform its primary 

function. Check list of all documents should be updated in the hospital on daily basis to monitor equipment 

utilisation and downtime. 

22.37. KPIs Addressing Patient Satisfaction. The KPIs are: 

(i) Out patient satisfaction index. This is calculated as:{( Average Score achieved from OPD patients’ 

satisfaction survey) ÷ (Maximum possible score ) X 100. 

(ii) In patient satisfaction index. This is calculated as: {( Average Score achieved from IPD patients’ satisfaction 

survey) ÷ (Maximum possible score ) X 100. 

A scoring system should be developed by the organisation separately for OPD and IPD patients, in which 

various parametres related to satisfaction are depicted on a scale ranging from Zero (absolute dissatisfied) to 100 



(extremely satisfied without any further expectation). Patient satisfaction is defined in terms of the degree to 

which the patient’s expectations are fulfilled. It is an expression of the gap between the expected and perceived 

characteristics of a service. It is preferable that patients who are coming to the hospital for the first time not be 

included as it is possible that they would not be in a position to give feedback on some aspects. The organisation 

should also capture satisfaction for various individual parameters (as laid down in its feedback form). In case the 

organisation is not capturing an overall feedback but instead only for various parameters, the index shall be 

calculated by averaging the satisfaction of various parameters. 

Monitoring for both, OPD as well as IPD satisfaction should be undertaken quarterly. 

(iii) Waiting time for services including diagnostics and out-patient consultation. This is calculated as:  

{(Sum (Patient in time for consultation/procedure-patient reporting Time in OPD/Diagnostics) ÷ (Number of 

patients reported in OPD/Diagnostics)}  

Monitoring should be done on a quarterly basis. 

Waiting time is defined as the length of time which one must wait in order for a specific action to occur, after 

that action is requested or mandated. Waiting time for diagnostics is the time from the time at which the patient 

has come to the diagnostic service (requisition form has been presented to the counter) till the time that the test 

is initiated. Waiting time for out-patient consultation is the time from which the patient has come to the 

concerned out-patient department (it may or may not be the same time as registration) till the time that the 

concerned consultant (not the junior doctor/resident) begins the assessment. Waiting time for diagnostics is 

applicable only for out-patients. 

(iv) Time taken for discharge. This is calculated as: 

{( Sum of time taken for discharge) ÷ (Number of patients discharged)}. 

Monitoring should be on a monthly basis. 

Discharge is the process by which a patient is shifted out from the hospital with all concerned medical 

summaries after ensuring stability. The discharge process is deemed to have started  when the consultant 

formally approves discharge and ends with the patient leaving the clinical unit. In case patients request 

additional time to leave the clinical unit, that time shall not be added. The discharge is deemed to have been 

complete when the formalities for the same have been completed. 

22.38. KPIs Addressing Medical Records. The important KPIs are: 

(i) Percentage of Medical records not having discharge summary. This is calculated as: {(Number of medical 

records not having discharge summary) ÷ (Number of discharges and deaths)} X 100 

Discharge summary is a summary of the patient’s stay in hospital written by the attending doctor. Every medical 

record that comes to the MRD from the clinical unit following the discharge of a patient shall be immediately 

checked for the presence of discharge summary. If this is not present at this stage it shall be taken as a part of 

the numerator. 

(ii) Percentage of medical records not having codification as per International Classification of Diseases (ICD). 

This is calculated as follows: {( Number of medical records not having codification as per International 

Classification of Diseases (ICD) ÷ (Number of discharges and deaths)} X 100. 

ICD codification shall be done by the concerned staff within the specified period following discharge. After 

completion of this specified period an audit shall be done by an independent person. 

This KPI should be monitored on a monthly basis. 



(iii) Percentage of missing records. This is calculated as: {( Number of missing record) ÷ (Number of records 

which should be available, i.e., missing records + available records)} X 100 

Monitoring should be done on a daily basis. Regular checks should be in place to ensure that there are no 

missing medical records or medical records are filed in the wrong place. 

(iv) Percentage of medical records having incomplete and/or improper consent. This is calculated as:  

{(Number of medical records having incomplete or improper consent)  ÷ (Number of discharges and deaths)} X 

100. 

Note: If any of the essential element/requirement of consent is missing it shall be considered as incomplete. If 

any consent obtained is  invalid / void (consent obtained from wrong person/consent obtained by wrong person 

etc.) it is also considered as improper. 

22.39. Check Your Progress – 2. 

6. In the calculations of Average Bed Occupancy rate, which of the following are NOT removed from both the 

numerator as well as the denominator: (a) Patients on OPD dialysis (b) Patients in Emergency Room (c) patients 

on dialysis in ICU (d) Beds, though available in the hospital but not actually deployed (e) Patients in day care 

surgery. 

7. Which of the following is  correct point regarding ALOS and ABOR: (a) In ALOS the numerator is 

discharged patients while in ABOR the numerator is admitted patients (b) In ALOS the numerator is admitted 

patients while in ABOR the numerator is discharged patients (c) Both in ALOS and ABOR the numerator is 

admitted patients (d) Both in ALOS and ABOR the numerator is admitted patients (e)ALOS is only for 

inpatients while ABOR is for both, IP and OP patients. 

8. In which of the following KPIs, the denominator is “events” and not “number of days”: (a) CAUTI (b) VAO 

(c) CLBSI (d) SSI (e) ICU equipment utilization rate. 

9. Re-scheduling of patients for surgery is defined as (a) Patient transferred to another surgeon due to the 

original surgeon becoming non-available  (b) cancellations and postponement beyond 4 hours of the scheduled 

date and time of surgery (c) cancellations and postponement beyond 8 hours of the scheduled date and time of 

surgery cancellations and postponement beyond 4 hours of the scheduled date and time of surgery (d) 

cancellations and postponement for at least 24 hours from the scheduled date and time of surgery (e) If wrong 

site surgery was accidentally undertaken. 

10. Which of the following is NOT include c as a part of “medication error”: (a) error of prescribing (b) error of 

undertaking wrong site surgery (c) error of transcribing (d) dispensing error (e) error of administering 

22.40. Summary. 

22.40.1 We have seen from the previous units that one of the most important of epidemiology and biostatistics is 

to obtain data and analyse it to convert it into information and intelligence. In this regards, a very important source 

of health and medical care related data and information are the hospitals. Therefore,  we should be well aware of 

the various type of data / information that can be available in a hospital, the various sources of such information 

in the hospital and its advantage sand disadvantages. This aspect has been dealt with in the first part of the present 

Unit. Next, once we know that hospital is a very important source of information, which is required not only for 

research but also for achieving excellence in patient care as well as ensuring good hospital administration, we 

need to establish an efficient Hospital management information system (HMIS). In earlier times the HMIS used 

to work on manual (or “hard copy”) basis but with the marked progress in computers and information technology, 



now the activity is mainly electronic driven. Accordingly, in the second part of this unit, we have discussed the 

basic issues related to developing a HMIS system, the various modules which should be available in a typical 

HMIS and the various data / reports that can be generated from the HMIS. Furthermore, despite the marked 

progress in information technology, all hospitals need to have an efficient storage and retrieval system for the 

medical records – this is not only a professional but also an academic requirement of Medical Council of India 

for teaching hospitals / medical colleges, as well as a legal requirement. This aspect of “Medical Records 

Department” (MRD) is discussed in detail in the third part of this unit. 

22.40.2. For efficient administration of a hospital whether patient care or general administration, the management 

will need regular information so that managerial decisions can be taken. Therefore, various types of reports have 

to be generated periodically (on daily, weekly, monthly, quarterly and yearly basis from the MIS. This aspect is 

discussed in detail in the fourth part of this unit. Finally, we need to regularly monitor our progress regarding 

patient care and hospital administration. Therefore we should have various “Key Performance Indicators” (KPIs) 

which should be calculated and made available to be medical administration for decision-making. This aspect of 

KPIs is discussed in the fifth part of this unit.  

22.41. Glossary. 

 Medical Records: Set of documents, either in the hard form or electronic form or both, which contain the entire 

details, including case notes, investigation results, consents forms and so on of a particular episode of 

hospitalization or OPD consultation, including records of follow up if any. Usually a particular episode of 

illness of a given patient will have a “file” (hard or soft or both) in which all the documents pertaining to that 

episode of sickness will be filed. 

 Hospital Records. Includes the entire records, including medical records of patients, registers containing data 

from various departments, and administrative documents, which yield the “data” regarding various aspects of 

the hospital. 

 Hospital Statistics. Summary figures, which summarise in a single value, the various aspects of healthcare 

activities of the hospital, e.g., “Average Length of Stay” (ALOS) is one of the large number of “hospital 

statistics”. 

 Sentinel Event. An unexpected incident, related to system or process deficiency, which leads to death or major 

and / or prolonged loss of function. This major and / or prolonged loss of function refers to sensory, motor, 

physiological or psychological impairment which was not present at the time the patient reported to the 

hospital (for OPD) or was admitted to the hospital (for IPD). The impairment lasts for a minimum period of 

two weeks and is not related to the underlying condition for which the patient was actually admitted. 

 Key Performance Indicators (KPIs). A set of indicators to measure the “quality of services” being provided by 

the hospital, including patient care as well as supportive and administrative services. 

 Census Moment. The point of time in the 24 hours period of a day at which the basic hospital data (as bed 

occupancy, etc.) is compiled. Usually it is midnight time (00.00 a.m.) between the two consecutive days. 

 Hospital management Information System (HMIS). A system, usually electronic, computer based, but may be 

in a “hard form” also, which receives, processes, stores and retrieves the data of all the various aspects of a 

hospital, including patient care, administrative and supportive activities. 



 Picture Archiving and Communication System (PACS). A part of the HMIS system, in which the “images”, 

usually pertaining to radiology, can be transmitted for quick access to the radiologists, treating clinicians and 

nurses with a view to improve the patient care. 

 Modules: These are major subdivisions of “HMIS” dealing with a specific area of patient care or 

administration, e.g., “Indoor Patients Module”. The various modules are interlinked with each other to 

complete the HMIS. 

22.42. Self-Assessment Test. 

Q. Enumerate the various sources of data in a hospital, along with the advantages and disadvantages of each. 

Q. Discuss the Key Performance Indicators (KPIs) which you will develop as the Medical Superintendent of a 

200 bedded basic speciality hospital. 

Q. Write short Notes on: (a) ABOR (b) ALOS (c) Functions of MRD 
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22.44. Answers to Check Your Progress. 

1. (c). Domestic violence details.  

2. (d). catchment population cannot be clearly defined. 

3. (c). Common disease with a very wide clinical spectrum 

4. (b). Radiological services. 

5. (e). Medical Superintendent. 

6. (c) patients on dialysis in ICU (ICU patients are always indoor admitted patients, the rest are not). 

7. (a) In ALOS the numerator is discharged patients while in ABOR the numerator is admitted patients. 

8. (d). The SSI is calculated as: {(Number of “Surgical site infections” in a month) ÷ (Number surgeries 

performed in that month) X 100. This the denominator is “events” , i.e., “number of surgeries”. In all other 4 

parametres above, the denominator is the number of days, e.g. “ventilator – days”. 

9. (b).  cancellations and postponement beyond 4 hours of the scheduled date and time of surgery 

10. (b) error of undertaking wrong site surgery (because this will come in surgical safety and not in medication 

errors). 
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