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Preface

This proposal is for establishing small eye hospitals to provide secondary level care such as Cataract, Glaucoma and other surgeries. The proposal is based on three basic principles:


*
The design and structure should promote optimum utilization of resources such as manpower, beds, operating room & other physical facilities, instruments & equipment, finances. A certain minimum size and volume of work is required to ensure this.

*
Even in rural areas, surveys show that over 30% of the population has disposable income. Most conditions of visual impairment or blindness cut across all economic classes. Hence the design, size and functioning of the hospital must attract adequate number of paying patients to assure revenue generation, at least to meet the operating costs so that the hospital becomes financially stable.  

· The volume of work that should be done at this facility must reflect the needs of the service area rather than estimates of patient load through direct hospital attendance. 

Based on the above principles, this proposal reflects the minimum economic size for an eye hospital to serve a service area with a population of about one million. This proposal is organized in the following sections:



* Planning philosophy



* Hospital workload estimation



* Proposed working strategy

* Facility 

* Building plans 



* Instruments, Equipment & Furniture



* Manpower



* Budgets - Revenue generation, Capital & Operating

While this hospital project report contains a lot of details, they may not be realistic in all situations.  The building plans are based on certain workflow and treatment procedures.  These procedures will vary from place to place and the plans may need to be changed accordingly.  Neither does it take into account the constraints of the land available.  Budgets will also have to be reworked based on local costs.  The intention for giving the details is to cover all parameters, variables and space requirements for the planning process and include some values (as applicable at Aravind Eye Hospital, Madurai) for these parameters as a guideline.

PLANNING PHILOSOPHY 

In planning for an eye hospital it is essential that certain realities and economies of scale be considered. This should determine the size of the hospital rather than an arbitrary size of 20 or 25 beds. The following are some of the considerations: 

1. Magnitude of blindness & present service levels: 


The most important consideration must be the magnitude of blindness in terms of backlog & incidence and the existing level of service. 

2. Manpower: 


The most crucial manpower is the Ophthalmologist. It is necessary to ensure that the eye hospital is constantly manned by an ophthalmologist at all times. This would mean that in addition to the regular ophthalmologist, there should also be a junior doctor to share the workload and to cover during leave or illness. Also the whole clinical workload can be more efficiently handled with two doctors rather than one. This means that there should be adequate outpatient; operations and in‑patient load both to justify the employment of two doctors and to keep them busy to ensure job satisfaction. This means that there must be an outpatient load of at least 100‑120 patients and an average of about 10-12 operations a day. 

3. Building Facilities: 


The area and facilities for operation theatre and outpatient area can't be reduced below a certain level. This minimum facility, to be optimally utilized will need a certain outpatient and surgical load. This will in turn indicate the number of beds required.

4. Equipment: 

  
Here again a certain basic set of instruments and equipment are required mainly for outpatient work and operation theatre. As in the case of building facilities, a certain minimal patient load is required for optimum utilization of the equipment. 

5. Resource balancing: 


The quantum of each of the above referred resources such as Manpower, Building and Equipment will need to balance each other so that no capacity in any facility is wasted for want of some other input.

6. Resource Constraints:

  
Though this may be a real issue, it should be the least influencing factor. If the resources fall short of the minimum feasible size, then additional resources must be sought rather than trimming down the facility to a level of inefficiency. Alternately the proposal can be implemented in phases based on the availability and flow of financial and other resources.

7. Patient Characteristics: 


Since this initiative is to reduce blindness across all sections of the population, it is necessary to recognize that a sizable (60%) portion of the patients will be poor and from rural areas. This will have to be borne in mind while designing the hospital facilities and provision will have to be made for providing free services. 

8. Hospital demand generation process:


The inflow of paying patients is likely to be a gradual process and will depend on factors such as reputation of the hospital, quality of work, level of patient satisfaction and the fee structure. Through proper planning, systems & procedures and manpower development, the hospital can position itself favorably to the community and the demand of paying patients will steadily increase.


However the flow of free patients for surgery can happen almost instantaneously with effective outreach work and community involvement. Weekly, screening eye camps organized by community groups can easily result in about 30 surgeries each week. The utilization of in-patient facilities can reflect this demand dynamics. In the initial period, more area can be allotted to free patients and as the load of paying patients increases; the hospital can even think of a separate block for free patients.





 HOSPITAL WORK LOAD ESTIMATION 
 The following facts would be useful in estimating the workload of an eye hospital to cover a population of 1 million. For estimating the hospital workload, the catchment area, where the hospital is located has to be taken into account.


I.
Service Area:

Total population in service area


             
 -  10,00,000


Population density per sq. km
(varies from place to place)
      
 -  200 to 500











     per sq. km.


Average distance to reach the hospital
(Radius of 40 km.)               
 -    < 20 km.

 
Inference:

 
The people in the service area can reach the hospital within a travel time of about one hour.

II. 
Estimate of Annual Out-Patient Load:

Population above the age of 40 years (25%)



‑ 2,50,000 

 
Estimated that about 10% of the remaining 


population is likely to have eye problems 



‑ 1,50,000 

 
Inference:

 
It can be estimated that about 40% of the population in the service area i.e. 4,00,000 people will have some form of eye problem ranging from simple refractive errors (everyone over the age of 40 yrs of age will be in need of presbyopic correction) to cataract blindness and other complicated problems. Assuming a visit once in two years, there will be a need for about 2,00,000 patient visits per year (including repeat visits). 

III. Estimate of Existing Surgical Load (backlog):
 
Persons who will be bilaterally blind 


(vision in the  best eye less than 6/60)




-  16,500


Estimated number of patients blind in only 


one eye(other eye operated, normal,etc.,)



-  12,700


Estimated number of sight restoration 


Operations(88% of 16500 x 2) + 12700



-  40,000


Estimated number of other operations


(Glaucoma etc.)






-  10,000


(Based on the 1986 NPCB‑WHO survey

IV.
Estimate of Annual Cataract Surgical Load (Incidence) in the Service Area: 

There are no good scientific estimates of incidence of blindness in India. The only published estimate of incidence of cataract blindness is based on a study carried out in Raipur by Darwin Minnasian, Et al. This study estimates an incidence of 470 persons going blind due to cataract each year per 100,000 population. This would mean that each year, for the population of 1 million there would be 4,700 new cases with bilateral cataracts or about 9,400 eyes. In addition to this, there would also be a sizable number of new cases of unilateral cataract.


The other estimate is an unpublished report by ICMR. Their estimate is more conservative and puts the annual incidence at 310 cases per 100,000 population. 


Assuming an incidence rate as an average of these two estimates there would be 3,900 new cases of cataract blind each year in the service area.

V.
Estimation of Annual Clinical Load for the Proposed Hospital: 

 
For a population of 1 million the annual clinical need can be estimated as: 

 
2,00,000       ‑ Outpatient visits


40,000
         - Operations (sight restoration and others) without taking into account the backlog


Within the first three years of establishing, the hospital should meet 12% to 20% of the annual need of the service population. This low percentage as a goal is to take into consideration of other providers of eye care such as the government, private practitioners and also to provide a buffer for errors in estimation. This would translate into providing facilities for an annual patient load of:

 
40,000 ‑ outpatient visits & 5,000 ‑ operations 


or a daily clinical load of about 


130 outpatients and 17 operations.


PROPOSED WORKING STRATEGY
Even at the planning stage it is essential to develop and agree upon a working strategy. The building will be functional when it reflects the patient examination process, workflow, equipment used, the types of services provided and the volume of work. Similarly the staffing pattern must reflect the clinical process, volume of work, quality of work, support services and the administrative process. The proposal must also support the action plan for financial viability. This section outlines a working strategy based on a real working model.  Modifications to this strategy must be followed by a review of the building plans, staffing pattern and financial plans.

I.
Clinical Process:

Surgery: 

In providing the surgical services the most critical resource is the Ophthalmologist. The staffing pattern, number of surgical sets, operation theatre plan and the patient flow are all designed to maximize the output of the ophthalmologist. The following is the plan of surgical work on which the present proposal is based.


Anesthesia: Most of the surgeries will be carried out under local anesthesia. This can be administered by a senior nurse trained in this or by the junior doctor. This will be done in the preparation room. Patients who are well anaesthetized will be sent into the operating room. The general anesthesia can be provided as and when required by utilizing the services of an outside anesthetist.


Surgery: The operation theatre will be equipped with 2 operation tables, 5 or 6 sets of cataract instruments and equipment as in the list. In addition to the staff involved in giving local anesthesia, the theatre will be staffed by 2 scrub nurses (one for each table to assist the surgeon), 1 running nurse (to shift patients, transfer instruments between the OT and sterilization), 1 nurse for sterilization and a theatre assistant (to help with adjusting the equipment, cleaning the theatre and doing miscellaneous work).


When the surgeon is operating on one table, the scrub nurse on the other table will prepare the next patient. When the surgeon finishes a surgery, the scrub nurse on that table with the assistance of the running nurse will take over the remaining activities like bandaging the eye, getting the patient of the table, sending the instruments used in that surgery for sterilization, etc.  


After the surgery, some of the theatre staff will prepare the theatre and instruments for the next day's surgery. The others will be assigned to work in the OPD and wards.

II.
Administration:

The administrator and his team must be responsible for all the non-medical activities. This will broadly comprise of getting adequate patient load through innovative social marketing approaches and ensuring that the clinical services are provided in a cost effective manner through optimum utilization of resources. The team will also need to manage functions such as medical records (a necessity in face of the growing malpractice suits), inventory, housekeeping, security and support services.


Community Outreach work:
   
It is unlikely that just the presence of an Eye Hospital within a short journey will stimulate the patients to come forward for eye examination. Hence an effort will have to be made to reach them in their own environment and provide this service. Hence the hospital apart from having facilities in the hospital for examining outpatients will also have a mobile unit for going to the villages and examining the patients there. The entire service area will have to be systematically covered through screening eye camps. These camps can be arranged by "Field organizer" with the assistance of local organizations in that community to ensure good community participation.

III.
Financial Viability:

The hospital can remain self-supporting for operating expenses. However the initial capital and funds for any major capital work later on may need to be provided by external sources. 

 The hospital can become self-supporting through patient revenues alone, if the quality of services is high. Since most paying patients prefer IOL implant during cataract surgery, this hospital must also offer this surgery to attract the paying patients. The hospital facilities could be divided between the paying and free patients in the following manner:




Beds : Paying beds 
- 20





Free beds
- 30

Out Patient:

The OPD in the hospital could be used for seeing both paying and free patients, preferable at different times. 

Of the paying beds, 4 beds (20%) can be kept aside for non-surgical cases and the remaining 16 beds for surgical patients.


Surgeries per bed per year assuming 3 days stay
- 100


Annual surgeries in the 16 paying beds

- 1600


Surgeries assuming 80% utilization 


- 1280

The prices charged must be affordable by the middle-income group and can be comparable to that charged by private practitioners. As thumb rule, 3-4 weeks salary of a middle-income group person can be fixed as the fee for Cataract surgery with IOL implant.  Based on these, surgeries can be charged an average of Rs.3,000 , including the cost of implant but excluding the medicine, etc.,

BUILDING PLANS

The actual building plans will depend on the space availability, funds flow, etc., However actual floors plan bas been included with the entire facility in the ground floor.  This has been done to provide a guideline for space requirement for different areas such as OPD, theatre, patient rooms, etc., As mentioned earlier the actual plan will also depend on the then proposed working plan.

I Free Section Block:


Area



: 2,500 sq. ft.


Can accommodate

: 30 inpatients


Other facilities


: An area for stores, maintenance and house keeping

The facilities in the main block will be used for outpatient and surgical work.  If the free outpatient load becomes higher an appropriate facility can be added.

 Cost of construction including plumbing, electrical fittings, etc.,   = Rs. 15,00,000

II Paying Section:


Total Area


: 6,150 sq. ft.


Break-up of the total area:


Outpatient department

: 1,800 sq. ft.


Theatre area


: 1,400 sq. ft.


Wards



: 2,650 sq. ft.


Office area


: 300 sq. ft.

Facilities:
· Outpatient Examination

· Reception and Medical records

· Administrative office, stores, etc.,

· Minor operation theatre

· Laboratory

· Theatre Complex(Theatre, scrub rooms, change rooms, preparation room, central sterilization room, etc.,)

· Inpatient rooms to accommodate 32 patients

· Lounge and patient waiting area

Cost of construction including plumbing, electrical fittings, etc., @ Rs. 600 per sq. ft.  

for  the paying block = 6150 x  600 


=  Rs. 36,90,000

Cost of construction for the free block 

= Rs. 15,00,000

Total Construction Cost



= Rs. 51,90,000

FACILITY
 i) 
In‑patient:
  
All the operations will be done at the eye hospital only. Assuming an average length of stay of 3 days the hospital will need to have about 41 beds to handle the surgical cases and another 9 beds to handle the non-surgical cases. Thus, the inpatient ward will have:

20 - Paying beds

30 - Free beds

50 – Total beds


The in-patient area must also have an area designated as nurses’ duty station that can be used for pre-operative preparation and post-operative care.

ii) 
Out‑patient:

Based on the outpatient load estimates, the proposed hospital should be able to handle 125 to 175 outpatients a day. It should have adequate diagnostic facilities for handling most eye conditions. However for more sophisticated investigations, the patient will have to be referred to the closest tertiary eye care centre as this level of load and the type of cases can't justify the purchase of sophisticated (and expensive) diagnostic equipment such as ultrasound, etc.


The outpatient area must also provide adequate space for reception, registration, medical records and waiting area.

iii)
Operation Theatre:

Though the average surgical load is estimated as 8 to 14 operations a day, the operation theatre must be able to handle a larger load if necessary. This happens due to seasonality and large number of patients coming from screening eye camps. The theatre should have sterilization room, patient preparation/recovery area, dress change room, theatre stores, etc. attached to it.

iv)
Administration:

Adequate area for administration and support services must be provided. Basic support services would be house keeping (including cleaning, sanitation & maintenance), stores, and security. Depending on the location, in some instances a canteen would also form an essential support service.


In addition to routine administration of accounts, inventory, etc., the community outreach work will form a significant part of the administration.


Out Patients:                 


Following the registration, the patient is examined as per the following process:        






                                   















 

Note:
Not all patients will need to undergo all the tests. Necessary tests as ordered by the doctor will be done. The OP Nurses will do the tests like tonometry, check the lacrimal passage, escort the patients to different tests and provide counseling to patients as needed.

OPERATING EXPENSES

MEDICAL SUPPLIES:

1. IOL and surgery

: Rs. 1,42,500 [ assuming that the approximately Rs. 300 

  for IOL and suture. 300 x 475 = 1,42,500 , where 475   

  being the expected surgical admissions.]

2. Medicines


: Rs. 1,18,750 [ assuming that the medicine is provided by 

the hospital to the inpatients at the rate of Rs. 250 per patient. 250 x 475 = 1,18,750]

EQUIPMENT AND INSTRUMENTS

Torchlight: Torch light is the first instrument an ophthalmologist uses to examine the eye of a patient. A good torchlight should give a circular patch of light of nearly uniform brightness.

Several models of torchlight are available in the market. Any of them would suit the purpose. The light from torchlight that uses tow of the regular 1.5V dry cells and a bulb of 1 or 2 watt rating is sufficient for the initial examination. If the light is such that it uses the dry type D cells it can be used for several weeks of normal usage before the cells are to be replaced. Torchlight with rechargeable cells is also available.

The front glass cover, the bulb, the concave reflector, the switch, the cells and the barrel are the main parts of the torch cell.

Approximate price:
Rs.50/-

Slit lamp: the slit lamp is one of the most commonly used examination instruments of an ophthalmologist. It provides illumination and magnification for examining the eye. The light can be projected as a bright slit, thereby enabling detailed examination of the eye including crystalline lens. With supplementary lenses the slit lamp is useful in the examination of the posterior region of the eye and the chamber angle. A number of accessories can be added to a slit lamp to convert it into a measuring instrument as well. One can measure the intra ocular pressure, the curvature of the cornea, the distance between cornea and the lens, the anterior chamber volume, the opacity, etc. using different attachments. Some slit lamps can have a camera attachment for photographic recording. Some with light from a laser are used in treatment, such as photocoagulation.

Approximate price:
Rs.35, 000 – 1,70,000/-

Ophthalmoscope: Ophthalmoscopes are of two kinds (direct and indirect). Direct ophthalmoscope, which is usually referred to as ophthalmoscope, under sometimes briefly as the “scope”, is a very handy instrument for the examination of the retina around the fundus. Light from a bulb is reflected at right angles and projected as a spot through the iris of the patient to illuminate the retina. The illuminated retina is seen directly by the doctor through the iris of the patient. An image magnified nearly 15 times is seen. 

Approximate price:
Rs.8000/-

Indirect Ophthalmoscope: The modern indirect ophthalmoscope functions as the eyepiece of the stereomicroscope for which a hand held high positive aspheric lens serves as the objective. When viewed properly, a magnified image of the retina is seen. Some of the advantages of the instrument as compared to the direct ophthalmoscope are 

a. Stereoscopic view

b. Greater field of view

c. Increased illumination

d. Reduced distortion

The additional advantage is that the doctor is at a distance from the patient. However, the final image seen is inverted and the magnification is much lesser than in the direct ophthalmoscope.

Approximate price:
Rs. 30,000 – 53,000/-

Retinoscope: Retinoscope, known as  “streak retinoscope”, is similar in construction to an ophthalmoscope. It is used in the evaluation of the refractive state of the eye.

Approximate price:
Rs.14, 500/-

A – Scan: It is used for measuring the length of the eye and indispensable for calculating the required IOL measure for implantation.

Approximate price:
Rs.130, 000/-

Keratometer: It is used to measure corneal power of the eyes.

Approximate price:
Rs.17, 000/-

Lensometer: It is used to measure the focal powers of lenses (spherical, cylindrical and spherocylindrical). It can also determine the decentration in the lens.

Operating Microscope: It provides magnification and co-axial illumination to enable precise maneuvers with the instruments for surgery of the eye.

Approximate price:
Rs.75, 000 – 360,000/-

Autoclave: It is used for sterilization of the instruments, drapes and the accessories used in surgery. Models like instaclave are capable of rapid sterilization.

Approximate price:
Rs.38, 000/-

Reference:

Srinivasan V and Thulsiraj R D., “Ophthalmic Instruments and Equipment” (Lions Aravind Community Ophthalmology, Aravind Eye Hospital and Post Graduate Institute of Ophthalmology, Madurai)

APPROXIMATE UNIT COST

	Particular
	Unit Cost (Rs)

	Diagnostic Equipment and Instruments

	1. Slit lamp
	35000 – 170000

	2. Ophthalmoscope
	8000

	3. Tonometer
	4000

	4. Indirect Ophthalmoscope
	30000 – 53000

	5. A-Scan
	130000

	6. Keratomter
	17000

	7. Trial Set
	11000

	8. Torchlight
	50

	
	

	Surgical Equipment and Instruments

	1. Autoclave
	38000

	2. Small sterilizer
	10000

	3. Operating microscope
	360000

	4. Boyle’s Apparatus
	226000

	5. Cryo
	14000

	6. Vitrectomy
	25000

	7. Cataract Sets
	11000

	8. Air conditioner
	24000

	9. Operating lights
	1800

	10. Operating table (Small size)
	6000

	11. OT chair
	2000

	12. Instruments trolley
	1600

	13. Oxygen cylinder – Deposit
	1000

	14. Nitrous oxide cylinder – Deposit
	2800

	15. Stretcher trolley
	3000

	
	

	Clinical Laboratory Equipment and Instruments

	1. Microscope
	30000

	2. Chemical balance
	8000

	3. Centrifuge
	20000

	4. Colorimeter
	8000

	5. Test tubes, stand etc
	330

	
	

	Furniture

	1. Examination table
	1400

	2. Wheel chair
	2500

	3. Emergency power system in OT
	35000

	4. Ward trolley
	1150

	5. Cots, Mattress & Pillows
	3150

	6. Lockers
	750

	7. Tables in rooms
	650

	8. Office tables
	1450

	9. Chairs
	360

	10. Cupboards
	3000

	11. Racks
	2000

	12. Safety locker
	8000

	13. Cash box
	500

	14. Typewriter
	12000

	15. Computer with printer
	55000

	16. Eye camp cubicle
	1100

	17. Van
	525000

	18. Generator (25 KVA)
	125000

	19. Kitchen set
	50000


Old patient





New Patient





Registration & Retrieval


Records (Reception Clerk)





Registration


(Reception clerk)





Assessment of Visual acuity &


power of spectacles


(OP Nurse)





Case history & Examination. 	    Ordering various tests	


(Doctor)





      Refraction Dilation 


      Fields (Refractionist)





Tonometry & Checking                                             Lacrimal passage


(OP Nurse)





Urine Sugar, Blood Sugar, etc.


(OP or  ward nurse


trained in lab. work)








Final Examination


Diagnosis & Treatment


Prescription (Senior Doctor)








