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PREFACE

This document presents a plan for today, not for the future. The objective is to encourage
early action. It seeks to build a bridge between decisions made today and their implications in the
future. In other words, it encourages acting today thinkingprorrow.

The need to design the SughaVazhvu Health Network Supply Chain and Expansion Plans
originated from an extensive literature revieanalyzingthe feasibility and implications to
implementhealth protocoldor nurse practitioners. A continuousiming program was necessary
to maintain the quality of care and keep nurses updatederthelesgshe operationaland
infrastructure requirements to achieve this goal suggested a broader look: together witlit training,
was necessary d¢eeatea supervieon and evaluatiorprogram to mortor health centers, and, in
order to do sostandards for supply chain management and health technology managensent
necessaryCreating an effective supply chain was, in fact, a key area for the success of the Health
Network. As a result, thdocus of the project changed to address this critical challEhge
literature review that originated this report is includedgpendix 2

The plan brings together all support services for medical attention to create a Health Network.
Rather than specific instructions, it provides an overview of the network as a whole. The
expectation is that specific proposals will be developed in the,fats explicit needs come to
light. Each topic is dividethto headingsand subheadinfpr quick referencepsthat further
works can use teeplansas a guide to identify research areas.

Effort was made to make recommendations according to the tcdesign ofSughaVazhvu
Health Care. The concept, current infrastructure and operation of the Rural Micro Health
Centers are left unchanged. Howevés,suggestei create a hubndspoke distribution system
by incorporatingintermediate infrastructa in the future In other words, thedeais to create a
second level of medical units that would operatedisgibution hubs to sort and send
pharmaceuticaland medical supplies tihe Rural Micro Health Centersthe objective is to
increase the .networkds efficiency

The report was also informed by field vidilsand Aravind Eye Care Systeand the
Development oHumane Action (DHAN) Foundation. The field reports are attachetbmwendix
2and Appendix3respetively.







SUGHAVAZHVU HEALTH ETWORK
SUPPLY CHAIN AND EXRNSION PLANS

EXECUTIVE SUMMARY

Reducing the rural/urban inequality of access to health services in India is an issue of great
concern. Despite the rapid economic growth of the country idatedecade, more than 716
million people live in rural areas and represent 72% of the total populatiocording to the
World Health Organizationyhile 74% of births are attended by skilled health personnel in urban
areas, only 38% are attended byleskihealth personnel in urban aréaSurthermore, the
maj ority of deaths in rural areas are relate
communicable, parasitic and respiratory diséases.| ncr easing access to
populations iSundamental to improve the health situation of the country.

IKP Centre for Technologies in Public Health (ICTPH) is supporting SughaVazhvu Health
Care to establish a health network in rural Tamil Nadu. The proposal is to increase access to
healthcare forural populations through Rural Micro Health Centers (RMHC), or small clinics
managed by a local nurse and supervised by physicians. The innovative model incorporates
principles of the Primary Health Care model, such as an inherent focus on the comoyunity
employing health promoters.

Currently, ICTPH and SughaVazhvu Health Care are piloting and improving the health
model in two Rural Micro Health Centers established irdikgict of Thanjavur. This document
proposes a plan to guide the expansiorhefdurrent infrastructure including the organizational
structure, supply chain and health technology management, supenésioning and
continuous training, and evaluation. It brings together epidemiological and operational aspects of
health delivergystemto createa Health Network. Recommendations are meant to be immediately
relevant as well as inform plans for future expansion.

Objective

Provide guidelines for the expansion of SughaVazhvu Health Care towards the SughaVazhvu
Health Networkincluding early actions and plans for future development.

SughaVazhvu Health Model

The SughaVazhvu Health Model follows the preventive and curative approach of primary
healthcare. It is meant for rural communities where quality healthcare is not available or highly

1Patil, V.K., K.V. Somasundaram and R.C. Goyal. (2002). Current Health Scenario in Rural India.
Australian Journal of Rural Health. Vol. 10. Pp. 129 135

2 World Health Organization, (2009). World Health Statistics 2009. WHO Press. France. P. 122.

3 Patil, V.K., K.V. Somasundaram and R.C. Goyal. P. 130.
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limited. Curative care and basic diagnosis services are providedulseaumdera doct or 0s
supervisiorandoutreach activities are performed by health woft@rsthe community.

Infrastructure

The SughaVazhvu Model functions with two infrastructure units that offer similar clinic

outpatient care:

1 Rural Micro Health Cent er (RMHC): Provides healthcare to a population between
6,000 and 10,000 people. It is staffed by a nurse and a health worker amdestihg
point for a team of outreach health workers.

1 Zone Health Center (ZHC): Central facility easily accessible fir@WVHCs. Two doctors
support around twelve RMHCs each through a remote connection.

Organizational Structure

The SughaVazhvu Network will be organized in four administration and operation levels. At
the top, the central administration oversees the emitwork. The second level is the region,
where a Regional Team supervises two zones. The next level is the zone, in which one Zone Health
Center monitors and supports twefdyr Rural Micro Health Centers (RMHC). At the
operational level, in RMHCs, msgs lead the team of health workers.

Supply Chain

The supply chain is based tre Rural Micro Health Center (RMHC) because these are the
foundation of the health model. It has the following objectives:

1 Ensure timely availability of medicines, medicglplies, and other consumer supplies

1 Guarantee safe delivery and storage of goods, particularly those requiring special handling

1 Minimize waste, administration and delivery costs

To accomplish these objectives, it will be necessary to manage inyentatieslistribution
networks, establish purchasing methods, and generate performance monitoring and evaluation
systems.

Health Technology Management

Healthcare Technology Management involves human and material resources, organizational
structures, antbgistics necessary to protect, maintain, update and make the best use of all the
hardware. The benefits associated with these activities are:

1 Protecting the investment in health technologies

1 Service delivery without unexpected interruptions and witbxjected results

1 Longer equipment lifetimes, properly operated, maintained and stored

1 Timely and reliable information available

1 Lower maintenance costs by administrating resources efficiently
SughaVazhvu Health Centers will be operating in rural aesatth Technology Management
is crucial because transportation costs will be high and finding skilled individuals for technical
support, maintenance and repairs could become a challenge.
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SupervisiontMentoring and Continuous Training

There are two coams to guarantee quality of care: (1) ensure that the health personnel are
doing what they are supposed to, and (2) make sure that they know how to do it. These points are
particularly relevant when health personnel work mostly unaccompanied or wigial lsmpport
from a medical doctor.
1 SupervisionMentoring: Based onproviding supportto improve performance, rather
than inspecting and controlling. Supervisors becomenadiels for nurses.

1 Continuous Training: Training sessions present an opportunity to deploy seasonal
health actions, respond to disease outbreaks, instrument new activities and strengthen
strategic areas.

Evaluation

The SughaVazhvu Network would require both internal and external evaludtitersal
evaluations would take place regularly, while external evaluations would be performed in a project
basis. Information should be systematically acquired at specific intervals to create exploitable
databases. In addition, international tools fosgram evaluation, such as the logical framework
matrix, could be adopted.

Network Growth

Growth will have to be carefully planned to use resources effectively while maintaining quality

and control until a fully operational network is reached. Thresg#can be foreseen:

1 Phase 1:The Central Administration performs all activiti#fe goal is to improvéhe
operation of the RMHC, so data collection systems are put into practice, and protocols
and guidelines are developed.

1 Phase 2:Operations in RMHG are standardized and economies afestor supply
management become realisticZone Health Center comes to scene to store supplies, and
host staff. The Central Administration can still supervise all RMHCs nataork
operations.The goal is to immvethe supply chairsupervision and training plans.

1 Phase 3:A Regional Team appears to oversee all centersgo@hé to improvehe
operation ofthe network, evaluatgiality andperformance.

After Phase 3 is completed, newi®&al Teams will beequired according to the number of new
zones

Modeling Supply Chain Expenses

To challenge the implementation advantages of aamtdpoke distribution system in the
SughaVazhvu Health Network, a dynamic financial model was developed using MS Excel. The
model contrasts expenses in a-anspoke model, where supplies are deliier@dne Health
Centers and then distributed to Rural Micro Health Centers, with a model with renkdspoke,
in which supplies are directly distributed to Rural Micro Health Centers.

Xl
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Model Assumptions

The model requires the validation of four groupk assumptions: human resources,
equipment, inventories and medical waste, and ratios. The initial three groups are expected to
include the main drivers of expenses in the supply chain. For instance, the price of fuel is one of
the main assumptions in thmodel. The fourth group establishes the relationsbtpreerZone
Health Centers and Rural Micro Health Centers.

Model Inputs
The model requires six input parameters: the current infrastructure (Regional Teams, Zone

Health Centers and Rural Micro Healftenters), the rate of growth of the infrastructure per year,
the number of times that RMHCs would be resupplied,ramdber of suppliers

Theoretical Example

To illustrate the potential of the model, we analyze the impact of increasing the number of
times a RuraMicro Health Center is suppliezl’ery year and the effect of increasing fuel prices in
the supply chain expenses.

Changing the Supply Interval

Scenarios with three differeatipply interva were modeled: one in which RMHCs are
supplied once evy month, another in which they are supplied every two months, and lastly
where they are supplied every three months. As shofabia 4given the assumptions used in
the model, the most cesffective interval to resupply RMHCs is every two months.

Table 4: Comparison of Expenses with Different Supply Intervals

Year

Total Expenses Hub-and-Spoke: 1 2 3 4 5

Supply interval:  One month $ 426,939.48 $ 482,627.78 $ 562,248.13 $ 790,264.18 $ 885,697.69
Two months $ 387,477.38 $ 436,051.72 $ 507,456.26 $ 740,661.72 $ 825,745.23
Three months  $ 431,740.86 $ 489,07591 $ 580,200.71 $ 843,321.91 $ 949,043.71

Total Expenses No Hub-and-Spoke: 1 2 3 4 5

Supply interval:  One month $ 956,569.98 $1,111,915.07 $ 1,402,645.90 $1,598,387.58 $ 1,938,652.92
Two months $ 598,553.79 $ 740,745.53 $ 937,950.95 $1,102,198.59 $ 1,361,469.06
Three months  $ 554,841.64 $ 692,535.68 $ 880,237.40 $1,061,891.18 $ 1,331,841.38

* All values calculated using a supply chain financial model in MS Excel.

When comparing the hwdndspoke system with system with no hubndspoke, it is
interesting to note that as the supply interval increases, the system withamoléjpike becomes
less expensive.

Forecasting Different Fuel Price
To evaluate the impact of different fuel prices in the supply chain, a scenario with gas prices of
35 rupees per liter was contrasted with a scenario of 60 rupees per liter. These scenarios were
combined with supply intervals of once a month and twice @thmés expected, the increment
in the fuel price increases the cost of delivering goods to RMHC#akke)h Then again, it is
important to highlight that the system with no habdspoke is affected by the increaséuel
prices bya greatemagnituc. Since each supplier has to visit each RMHC independently, more
fuel is necessary in an aggregated level.




Table 5: Comparison of Expenses with Different Fuel Prices

Year

Total Expenses Hub-and-Spoke: 1 2 3 4
Supply interval:  One month Gas Price: 35rupees$ 426,939.48 $ 482,627.78 $ 562,248.13 $ 790,264.18
One month 60 rupeesh 460,689.75 $ 523,494.25 $ 611,723.71 $ 849,956.06
Two months 35rupeesh 407,969.69 $ 460,862.00 $ 538,234.09 $ 778,689.91
Two months 60 rupeesp 440,369.69 $ 500,012.00 $ 585,484.09 $ 835,389.91
Total Expenses No Hub-and-Spoke: 1 2 3 4

Supply interval: One month Gas Price: 35rupees$
One month 60 rupeesp
Two months 35 rupeesh
Two months 60 rupeesp

956,569.98 $1,111,915.07 $1,402,645.90 $1,598,387.58
985,631.39 $1,147,030.94 $1,445,027.13 $1,649,245.06
623,358.34 $ 770,717.70 $ 974,124.26 $1,145,606.56
639,558.34 $ 790,292.70 $ 997,749.26 $1,173,956.56

* All values calculated using a supply chain financial model in MS Excel.

Limitations of the Model

Even when the model is a useful tool to evaluate how each parameter affects the supply chain,

it is not exempt from lintations. The model does not intend to provide precise estimates for each

parameter, but rather show the main cost drivers in the supply chain as well as to provide general

guidance for critical parameters. The strength of the estimation is highly depentthenvalidity
of the Assumptions, so it is advised to use mom@gaenethods in further stages.

Recommendations

1 Organizational Structure

o Develop a human resources strategy that considers all support services, so that a

few individuals can performultiple tasks

1 Supply Chain

0 Assess the adequacy of adntbspoke supply chain distribution system.

o Consider storage space requirements and supply chain logistics when building new

infrastructure and purchasing new equipment

o Develop and implementiventory management tools and guidelines with special

focus on cold chain requirements, expiry dates, and restocking
o Implement biamedical waste management procedures and incorporate collection

to the supply chain

o Create plans to respond to special cirstamces, such as increased demand of
supplies in specific health centers, seasonal epidemics, and emergencies
o Develop procedures to receive payments, store and deposit cash, and keep track of

all transactions

o Establish the responsibilities and interactiaristhe different levels of the
organization (central, regional, zone, and operation)

1 Health Technology Management

o Incorporate long term impact when selecting health technology management
solutions, such as human resource requirements (availabilityes&lll and

reliance) and

o Establish an organizational system that addresses the needs for operation, support

technol ogyods rel at

and planning of health technology
o0 Develop a maintenance program to provide regular seamitekeep track of
equipment, and to monitor contractual agreements with manufacturers

——
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1 Supervisiomlentoring and Continuous Training
o Establish a supervisiomentoring program to constantly monitor and improve the
quality of care in health centers, consigcomprehensive reviews as well as the
frequency and duration of the visits
o Implement a continuous training program to improve the educational level of the
personnel, create team spirit and evaluate past performance
1 Evaluation
o Create systems to rec@uad store health and performance information at specific
intervals, in particular data related to international indicators
0 Prepare program evaluation tools to monitor and improve the performance of the
network, and to publicize its progress
1 Network Growth
o0 Anticipate the growth of the network to determine procedures to transfer
responsibilities, build new infrastructure and hire human resources

Conclusion

The creation of a Health Network can generate several benefits, including improved healthcare
quality, lower costs and more efficient operation. Nevertheless, containing costs and logistics will
be a big challenge. Careful planning will be critical ierguccess of the Network, not only for
healthcare delivery, but also for all the associated support services.
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SUGHAVAZHVU HEALTH ETWORK
SUPPLY CHAIN AND EXRNSION PLANS

OVERVIEW

Reducing the rural/urban inequality of access to hestiaices in India is an issue of great
concern. Despite the rapid economic growth of the country in the last decade, more than 716
million people live in rural areas and represent 72% of the total popufaticcording to the
World Health Organizationyhile 74% of births are attended by skilled health personnel in urban
areas, only 38% are attended by skilled health personnel in urbanTaeasequality is also
observed in the coverage of vaccination campaigns. Measles immunization coveraggeamong 1
olds (%) reached 72% of the urban populations against 54% of the rural popuations.
Furthermore, the majority of deaths in rural areas are related to preventable diseases such as
iinfections and communi cable | asipgraecass tothaalthcase n d
of rural populations is fundamental to improve the health situation of the country.

Addressing this issue is not a simple task. Three quarters of the current public health
infrastructure are located in urban arfeasd the prvate sector only recently began reaching out
to the rural sector. Yet, the lack of adequate infrastructure is just part of the problem. There are
also other obstacles such as communication and language barriers, high penetration of spurious
drugs, and lackf access to skilled workers, including both medical angnealical personnél.

One of the major challenges is to create an effective and efficient supply chain. Healthcare
providers need to make sure that drugs and other supplies reach custometsaitpoomising
t heir guality. Since manufacturers i n Il ndi a
distribution system, the cotthain management process continues to be difficult and expéasive.
The supply chain is fragmented with more than 580t8tail pharmacies in the country. Even

4 Patil, V.K., K.V. Somasundaram and R.C. Goyal. (2002). Current Health Scenario in Rural India.
Australian Journal of Rural Health. Vol. 10. Pp. 129 135

5 World Health Organization, (2009). World Health Statistics 2009. WHO Press. France. P. 122,
6 Ibid, P. 123.
7 Patil, V.K., K.V. Somasundaram and R.C. Goyal. P. 130.

8 Price Waterhouse Coopers. (April 2010). Global pharma looks to India: Prospects for growth.
Pharmaceuticals and Life Sciences. P. 7.

9 Ibid, P. 14.

10Kelkar, A. and E. Langer. (October 2008). Pharmaceutical Distribution in India: Drug Manufacturers
struggling to improve fragmented network. Biopharm International. P. 5.
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when the number of distributors and retail pharmacies is increasing, the distribution is not
efficientl1

In this context, IKP Centre for Technologies in Public Health (ICTPH) is supporting
SughaVazhvu Health Cdmeestablish a health network in rural Tamil Nadu. The proposal is to
increase access to healthcare of rural populations through Rural Micro Health Centers (RMHC),
or small clinics managed by a local nurse and supervised by physicians. The innovative mod
incorporates principles of the Primary Health Care model, such as an inherent focus on the
community by employing health promoters.

Currently, ICTPH and SughaVazhvu Health Care are piloting and improving the health
model in two Rural Micro Health Ceaits established in thgstrict of Thanjavur This document
propose®lans to guide the expansion of the current infrastructure including the organizational
structure, supply chain and health technology management, supengsioning and
continuous traming, and evaluation. It brings together epidemiological and operational aspects of
health delivery to create Health Network. Recommendations are meant to be immediately relevant
as well as inform plans for future expansion.

OBJECTIVE

Provide guidelireefor the expansion of SughaVazhvu Health Care towards the SughaVazhvu
Health Network, including early actions and plans for future development.

SUGHAVAZHVU HEALTH NDDEL

The SughaVazhvu Health Model follows the preventive and curative approach of primary
healthcare. It has been envisaged to operate in rural communities where quality healthcare is not
available or highly limited, and where {oomplexity interventions cdrave substantial effects on
the welbeing of the population. Curative care and basic diagnosis services are provided by a
nurse in the health center under the supervision of a doctor, who remotely monitors consultation
sessions. The nurse is part of doenmunity and speaks the local language. In addition, the
RMHC works as an outreach post for preventive interventions through a team of health workers.
Each health worker visits and monitors around 1,000 households, screens for health risks and
provideshealth counseling. Doctors are able to monitor a greater number of patients while living
in communities with better services and infrastructure.

INFRASTRUCTURE

The SughaVazhvu Modgperates inwo uniqueinfrastructure units that offerirgilar clinic
outpatient care. The medical unit close to rural communities where nurses provide health services

11Prabhu, S. (January 2011). Pharma distribution in India. Famantra Newsletter. Barcelona, Spain.




is theRural Micro Health Center (RMHC), and thiit wheredoctors are stationed tise Zone
Health Center (ZHC).

RURAL MICRO HEALTH ENTER (RMHC)

The Rural Micro Health Center (RMHC) provides healthcare to a population between 6,000
and 10,000 people. It is staffed by a nurse and a health worker, and serves as the reunion point for
the team of outreach health workers. The facility has two roomewfdafive squared meters
each: a waiting room and a consultation r oom.
a computer with electronic health records, a treatment table, a medicine rack, a sink, and other
equipment. The pharmacy has ab@kimedicines to treat low complexity health problems.

ZONE HEALTH CENTERZHC)

The Zone Health Center (ZHC) is a facility in a location easily accessible from RMHCs. In
them, doctors connect remotely to the RMHCs and provide care to about 150,0@0 [déup
Centers have two consultation rooms in which a doctor oversees the performance of 12 RMHCs,
so each ZHC is connected to about 24 RMHCs. There is a waiting area where the doctors are able
to receive walk patients, a pharmacy, and a clinicalolatory. Additionally, each ZHC has a
warehouse to store supplies for itself and for its 24 RMHCs;maduliwal waste collection room,
and a multipurpose room with enough space to accommodate 30 people.

ORGANIZATIONAL STRUQURE

The SughaVazhvu Netkavill be organized in four administration levels. At the topmost, is
the central administration in charge of dictating strategies and policies, centralized purchasing,
updating software and communication materials, and the overall management of trk. netw
The next level is the region, conducted by the Regional Team, in charge of the operation and
supervision of two zonégach with one Zone Health Center and twémiy Rural Micro Health
Centers (RMHCs). At the zone level, every Zone Health Castéwd doctors that monitor and
support twelve RMHCs each. In every RMHC, the nurse leads the team of health workers in
conducting outreach.

The head of the Regional Team is the Clinical and Outreach Supervisor, a professional doctor
with public health kowledge. He is supported by two technicians, one foM@&ilical
Technology and one for Information Technology, a Supply Chain Manager and a Multipurpose
Driver. The Zone Health Center is directed by one of the two doctors, or the Head Zone Doctor,
andadvised by his colleague, or the Advisor Health Doctor. They are supported by a Pharmacist,
who runs the pharmacy and warehouse, a Laboratory Technician, and an Administrative Assistant.

Il n Rur al Mi cro Health Unit s, d shaertisem withfhealthl ow d
workers (sekgure J.
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Figure 1: SughaVazhvu Organizational Structure
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SUPPLY CHAIN

A crucial component for the integration of the SughaVazhvu Health Network is a dependable
supply chain. A strong supply chain creates an efficient network to connect the point of purchase
to the point of usage in the health center. It makes sure thaglemesources are available when
they become necessary, while at the same time minimizing waste and transportation costs. Once
the number of SughaVazhvu Health Centers increases, creating an efficient supply chain will gain
relevancéo manage operatioreffectively and use resources efficiently. However, many of the
critical links have to bebuilt into the systemin the initial development stages because
incorporating them in a later will become both costly and complex. An early implementation
opens grond for testing, staff training and improvements, without compromising expensive
resources.

The base of the supply chain is the Rural Micro Health Center (RMHC), as it is the
foundation of the SughaVazhvu Health Model. RMHCs are envisioned as Higldptedelivery
units, so their storage capacity is based on their daily operations. The quality of the service will
depend on the availability of medicines and medical consumables. A RMHC with no supplies is
an obsolete health center, especially f@ monditions where there might not be another place to
acquirethem. Nevertheless, storage limitations do not leave ground for overstocking, and, even if
feasible, it increases the risk of waste due to expired medicines and the operation costs of the
ceners. Besides, as RMHCs will operate with small profit margins, transportation has to be very
efficient to keep running costs down, without disregarding special handling that some supplies,
such as vaccines, may require. In this context, the supplydthaiccomplish three objectives:
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Ensure timely availability of medicines, medical supplies, and other consumer supplies
Guarantee safe delivery and storage of goods, particularly those requiring special handling
Minimize waste, administration and defiweosts

E

In order to achieve these objectives, it will be necessary to manage inventories, create
distribution networks, establish purchasing methods, and generate performance monitoring and
evaluation systems.

If pharmaceutical companies are able istribute medical supplies to RMHCs in a regular
basis, the need for an internally managed supply chain may decrease. This may not happen,
however, unless the distribution system is already operating for other medical centers and
pharmacies near RMHCs; i is unlikely considering that a large proportion of the rural
population does not have access to mediéin&be demand generated by the RMHC may not be
enough to justify opening new delivery routes, especially to remote areas. Another concern would
be the reliability of the external supply chain. Pharmaceutical distribution at present depends on
different levels of stockists, sibckists, and forwarding agents that could delay supply and
encourage overstocking. Furthermore, the quality of theigsodould be compromised if the
intermediary is not aware of temperature control requirements of biological stipfislly, a
supply chain for other equipment and materials, such as health promotion materials for health
workers, would still be regad.

Considering these points, this document proposes the creation of an internal supply chain.
The expectation is that some of the costs of logistics could be offset by obtaining medical supplies
at lower prices, something that could be achieved htiategy directly with manufacturing
companie$? The objective is to create economies of scale by clustering Riii€sploying a
hub-andspoke distribution system

RURAL MICRO HEALTH ENTER INVENTORY MANGEMENT

The Rural Micro Health Center is the most important link in the supply chain, as it is the
closest point to the client where results become visible. At the RMHC it is not only necessary to
know the amount of medicines available, but also to establisigestorocedures to keep supplies
suitable and orderingroceduredo maintain the flow of resources. Inventory management
procedures aresedto control inventory levelto reduce costs while maintainiggality levels
required by clients. It depends on forecasting the expected demand of medical supplies and the
prices of product®

12] anger, E and A Kelkar. (2008, September). Pharmaceutical Distribution in India. India To day.
BioPharm International. 4.

13|dem.
14|dem.

15Hugos, M. H. (2003). Essentials of supply chain management. Hoboken, N.J: John Wiley & Sons. 58.
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| SUPPLY STORAGE.

The first step begins with storage at the RMHC. It is necessary to develop storage guides so
that medical sugdjes are adequately kept. According to guidelines created by the World Health

Organization (WHOY, medicines should be stored according to their route of administration
and form of preparation. Classification groups are: externals, internals, andlegectiaelving

tablets with capsules, and liquids with ointments. Some substances, such as narcotics, may require

special storage in locked cabinets, depending on national regulations.
spoilage due to leaks, supplies should bedsia shelves as shownfwb/e 7 and never on the

To decrease the risk of

floor. Each medication should be stored in alphabetical order according to the chemical name of
the substance with the shelf properly labeled.

Table 1: Storing Medical Supplies in Shelves

Store dry medicines {tablets, capsules, oral rehydration packets). Use airtight containers.
Sh-lzses If top shelf is near the ceiling or out of your reach, use that shelf to store items that are
NOT sensitive to heat and are NOT used regularly.
Middle Store liquids, including injectables and ointments.
Shelves Do NOT put dry medicines below them. If liquids leak, medicines may spoil.
Bottom Store other supplies, such as surgical items, laboratory supplies, condoms and labels.
Shelves Remember, do NOT store anything directly on the floor.

Source: World Health Organization (WHQ). (2006). Handbook of Supply Management at First-Level Health
Care Facilities. 1st version for country adaptation. WHO/HIV/2006.03. 8.

Supplies with expiry dates should be arranged acocgrdit o t he

method. Items should be anged so that those which exgirst are at the front, and those that
er at the back. For i tems
used, placing newproducts at the back and older products at the fkéritvhen an item is used

expire | at

Exp

t hout

at the health center, front items will be used first. Therefore, these methods promote that

inventories remaining in the health center have the longest expiry dates posshplén whit,

decreases waste due to expired medicines and helps make sure patients receive quality supplies.

It is important to standardize th@ayin which supplies are stored. If the same procedure is
followed in all centers, all the personnel, indepetly of their RMHC willbe able to find any
suppliesasignificantissuef, for example, the staff has to be temporally substituted. Then again,

standardized storages will ease the supervision visits to RMHCs and it will be possible to evaluate
and mprovestoragerocedures.

16 World Health Organization (WHO). (2006 ). Handbook of Supply Management at First -Level Health

Care Facilities. 1st version for country adaptation. WHO/HIV/2006.03 . 8.

171dem, 9-10.
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| INVENTORIES.

The second step is to keep track of inventories by creating stock cards. Stock cards are paper
or electronic records that track important information about each item in the inventory. On the
one hand, they ame quick guide for quantities and expiry dates, and, on the other hand, they help
control inventories by tracking movements and people responsible. The basic information that
stock cards should contain is listed béfow

1 Top of the card:
Health Center Namand Address;
Item, product name with strength and form;
Code number, if there is a number to identify the product;
Unit and size, container type (bottle, tube, blister) and amount of item in
container;
o Price, cost per unit;
0 Reorder level, minimum unitsqeired before placing a new order.
M In columns:
o Date, when item was received or removed from storage;
Received From, supplier name;
Quantity Received, number of units received at storage;
Issued to, destination of the supplies from storage;
Quantity used, amber of units removed from storage;
Balance in Stock, quantity remaining in storage;
Remarks, information about movements of the item, expiry dates, and other;
Signature, initials of person recording the movement of the item.

o O 0O

O O0OO0OO0OO0OO0OO0o

If medical supplies come idifferent forms (tablet, liquid or ointment), strengths (substance
contents per unit) or packaging (number of pills per container), a different card should be used
for every item.

If pills or tablets are placed separately in a medicine rack, it isargamskeep track of the
movement in the stock card. The expiry dates of these units should be recorded in the medicine
rack. It is very important not to mix units with different expiry dates. All pills or tablets should
be finished before new pills ablets are placed. Even when it may be practical to use a medicine
rack, it is important to consider that once medicines are separated from the original packing, they
may lose market value and it may not be possible to return them to the supplier.

A fundamental process when tracking inventories is the reception of goods. A reception
procedure has to be established to make sure someone takes responsibility for the delivery and
receipt, as well as to review the quality of the supplies being storededessary to check that
the items in the requisition form correspond to the items received, and that all boxes and packages
are in good condition. For instance, clear liquids should have no particles that reflect light, tablets
should not be broken or gwdery, and items requiring refrigeration should be in adequate
containers (to keep them cold with cold packs or climate controls). The reception procedure

18 |dem, 14-15.
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should also ensure that supplies with special handling requirements, such as temperature control,
are stored first?

The next step is to forecast inventories to keep supply levels. The simpler method is to
estimate inventory levels based on monthly consumption of previous years. This number is
obtained by adding the number of units issued ememth from stock cards, and divide them
between the total number of months. Then, for small health facilities, a basic procedure is to
multiply the average consumption by a reorder factor to calculate the reorder level. The reorder
factor is a multiplierused to calculate the level of inventories required for the following month
plus a safety stock depending on the frequency of deliveries peehisedtabl/e Y. The reorder
level is the minimum level of inventories after which an order has to be.plasathta becomes
available and the need for more efficient operations increases, more complex methods to forecast
inventory levels could be implemented. The objective is to forecast the number of units per
delivery that minimized the order costs anahs$gortation costs associated with each order. For
instance, if inventories are inexpensive and gas prices highly variable, it may be desirable to
increase inventories to reduce the number of distribution visits.

Table 2: Recommended Reorder Factors

Delivery Frequency Supply Interval (months}) x 2 Reorder Factor
Once a month 1x2=2 2
Every 3 Months 3x2=6 6
Every 6 months 6x2=12 12

Adapted from: World Health Organization (WHO). (2006). Handbook of Supply Management
at Firsi-Level Health Care Facilities. 1st version for country adaptation. WHO/HIV/2006.03.23.

| BIO-MEDICAL WASTE.

Together with thesmeasures it is important to establish procedures to manageedical
waste. Bime di c a | waste is defined as fAany waste,
treatment or i mmuni2patliton sofpahumanr terienegssuép pl y
that cannot be treated in the RMHC itself will have to be transported for proper disposal. Each
RMHC should be equipped with containers with proper color coding according to their contents:
yellow for human anatomical waste (requiring deep burial oreiration); red for microbiology
and biotechnology waste, soiled waste and solid waste (requiring chemical treatment, autoclaving,
and micro waving); blue or white translucent for waste sharps and solid waste (requiring
autoclaving, micro waving and mutitan); and, black for discarded medicines and cytotoxic

19|dem, 45-49.
20 |dem, 21-24.

21 Environment Protection Training and Research Institute (EPTRI). (2009?). Bio -Medical Waste
Management SelfLearning Document for Doctors, Medical Superintendents and Administrators.
Supported by the World Health Organization (WHO), India Country Office, N ew Delhi. Gachibowli,
Hyderabad, Andhra Pradesh. 3.

——
| —



drugs, incineration ash and chemical waste (destruction and disposal in secured 4andfills).
Containers should be accordingly marked and the staff properly trained to handle waste. National
regulatons dictate that all waste should be stored inside the RMHC, and has to be tracked and
reported for facilities treating more than 1,000 patients a month. Collection and transportation is
a particular challenge, as-hiedical waste can only be transpoiteguthorized vehicles.

|RESPONSE TO SPECIACIRCUMSTANCES.

For extraordinary situations, such as disease outbreaks, where an atypical increase in demand
of supplies is observed, special plans could be created. Special order procedures couldl be setup
replenish RMHCs with increased frequency. Furthermore, RMHCs could communicate between
each other to share supplies, which could also help manage outliers in the system.

|RECEIVING PAYMENTS.

The final step, although not directly linked with inventqrigsto establish procedures to
receive payments in RMHCs (if required). Managing payments, and particularly cash, adequately
is fundamental for the performance of the organization, as well as to guarantee the safety of
personnel and assets. Other thaa mormal control mechanisms, such as keeping track for every
transaction, the biggest challenge would be to handle cash. Due to distance and time constrains, it
may not be possible to make bank deposits every day, so it will be necessary to estalolssh met
to store money properly. A convenient solution could be to reach an agreement with Pudhuaaru
Financial Services Private Limited (PFS) to deposit cash in their centers. However, if this is not
possible, other solutions should be considered so tiatcbange funds are available in RMHC
for the dayto-day operation, while the rest is kept safely and transported properly.

ZONE HEALTH CENTERNVENTORY MANAGEMENT

The Zone Health Center (ZHC) is a distribution hub of medical supplies for tioemty
Rural Micro Health Centers (RMHC) and also supplies itself. It is expected that this added
demand for supplies, together with storage of inventories for a longer period, will create an
economy of scale. Therefore, pharmaceutical manufacturers and swiplergncouraged to
provide lower prices and deliver goods directly to ZHC.

| STORAGE.
The storage space required in the ZHC will depend on the amount of inventories and
frequency of replenishments. It is expected that orders for medical suppliebevolaced every
3 to 12 months. This may depend on expiry dates and cost of medicines, as well as on the costs of
ordering and reliability of suppliers. Higher lot sizes would signify purchase discounts and lower
administration and handling cost$and higher control over inventories; although it will also
imply less liquidity of the organization and higher risk related to inventories.

22 |dem, 10-11.
23 |dem, 78.

24 Franzelle, E. (2002). Supply chain strategy: The logistics of supply chain management. New York:
McGraw-Hill. 94.
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Additional measures are required to store and manage inventories in ZHCs, because of the
number of supplies handledt is necessary to create stock cards, track movements and to develop
storage procedures. However, large quantities of goods will be received from one or more external
suppliers, so these will have to be evaluated by careful sampling. And, supgty feque
RMHCs will have to be filled and packed internally, which generates an important logistical
chall enge. I n addition, deficient management
increased costs. There will also be a higher risk minvand harmful humidity, so stricter
storage measures should be followed. Therefore, it is necessary to develop a warehouse manual
that describes effective procedures to fulfill these tasks.

|HUMAN RESOURCES.

The added human resources required to manage the warehouse will be covered by the
pharmacist. The pharmacist will manage the warehouse and operate the pharmacy in order to
offset the costs of additional personnel. These pharmacies could be stockedinateased
number of medicines to fill outside prescriptions. As a special service, pharmacies could even be
prepared to handle requests from residents near RMHCs, which could be filled through the
normal distribution chain. The pharmacist will be trairte pack supplies according to their
handling needs, and prepare cold packs for items requiring climate control.

The pharmacist will also keep track of waste going into and out from theeHioal waste
storage room. Simple records with informatibowt number of bags, procedure, arrival date and
departure date, together with any other information required by law, will have to be generated. It
is her responsibility to keep the room secure and to clean and disinfect it after every collection.

REGIONAL TEAM SUPPLY CHAINSUPPORT

The Regional Team is in charge of supervising the supply chain, distribution of goods and
collecting waste, as well as monitoring purchase orders and inventories. Each Regional Team is
responsible for two Zone Health Centarsl their respective Rural Micro Health Centios a
total of around 48 RMHCs.

For this task, the Regional Team has one vehicle that is also used to transport and distribute
supplies. The Regional Team performs a visual inspection to review adhérersterage
gui del i nes, AFi st Expiry First Out 0o and AFi ¢
Then, an irdepth revision is performed to a sample of supplies to check stock cards, inventories
versus prescriptions, expiry dates and waste.R&gional Team suggests corrective measures to
resolve any issues detected. Findings are reported every trimester to the Central Administration.

CENTRAL ADMINISTRATN SUPPLY CHAIN MANAGEMENT

The Central Administration is responsible for the Central Purchasing System. Most supplies
are purchased from manufacturers or intermediaries wargaeged contracts to ensure year
supplies. The role of the Central Administration is to make sure taaupply chain is working
efficiently at the lowest costs possible. Therefore, it periodically supgéasekealth Centers

10
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and Rural Micro Health Centers in the entire network, and makes sure that Regional Teams are
performing their duties as expectedThe Central Administration monitors performance
indicators such as medicine waste, delivery costs, and others.

PROCUREMENT, DISTRWBIION AND COLLECTIONSYSTEM

The Procurement, Distribution and Collection System describes how Rural Micro Health
CentersZone Health Centers, Regional Teams and the Central Administration work together to
create the SughaVazhvu Supply Chain. Different supplies will have to be distributed along the
chain, each one with particular transportation requirements. Some of ¢ateebgupplies will be:

1 Medical Equipment: such as autoclaves and glucose meters, which could be heavy, large
and fragile

1 Medical Consumables: medications, vaccines, cotton, and others, which are usually fragile,
may require temperature controls aptbtection against humidity, heat and direct
sunlight

1 BioMedical Waste: including used syringes, expired medications, used cottons, and others,
requiring transportation according to national regulations

1 Outreach Healtleducational Materials: posters, lktaf charts and models, especially
vulnerable to humidity and water leaks

1 IT Equipment: computers, printers, modems, electric backups, which are heavy, large,

fragile, and cannot be exposed to heat and direct sunlight

Money: cash received in health centensafe to carry large quantities

Other supplies: cleaning materials, office supplies, and others, which may not require

especial handling

E

Considering the range of different supplies, the distribution of goods is an important challenge.
Vehicles requer a covered cargo box with capacity to carry large medical equipment, such as
autoclaves, but should also be light enough to maneuver easily in rural areas and have high fuel
efficiency. A temperature controlled cargo box may not be necessary if coldupipdies are
properly stored with cold packs; nevertheless, ventilation or insulation could be necessary.

The system is expected to generate savings by creating economies of scale and by lowering
purchase, administration and transportation costs. iBhachieved by a Central Purchase of
inventories one to three times a year that is sent directly from producers or intermediaries to the
ZHCs. Supplies are stored in ZHCs for periods between 3 to 12 months, and sent in small
guantities to RMHCs as theyeademanded. RMHCs store 1 month worth of supplies plus a
safety inventory, and request ZHCs for restocking once a montfy(geey.

11
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Figure 2: Supply Chain Inventory Management
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Similarly, the distribution routes are expected to work as waste collection and supervision
routes. As suppliese delivered to one RMHC, its bieedical waste is collected and the Regional
Team is left for supervision. The vehicle continues its way delivering supplies and collecting waste.
After distributing all supplies carried, the Regional Team goes baeZorkHealth Center to
deliver the waste. Bmeedical waste is stored Zimne Health Centers until it is collected by a
contractor (seigure 3. The supply route varies so that the Regional Team is able to supervise all
health centers. By using thengavehicle to perform all these tasks, vehicle maintenance and

transport costs are minimized.
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Figure 3: Supply Chain Logistics
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HEALTH TECHNOLOGY MAAGEMENT

For the purposes of this document, health technology is defined as all physical pieces of
hardware that need to beaintained in health centef3. The definition is not exclusive to
equipment directly linked to healthcare, such as computers, diagnosis units, fridges and autoclaves,
but also extensive to furniture, buildings, vehicles, and energy sources. Theraltbiegréle
Technology Management involves all the human and material resources, organizational structures,
and logistics necessary to protect, maintain, update and make the best use of all the hardware.

Different activities performed systematically amngatfor successful management of health
technologies. For instance, it is necessary to: gather information about equipment, including
model, age, and condition; plan technological needs as well as funding required for installation
and training; monito how resources are used and guarantee their safe and effective operation;
and, disposal and replacement of old equipment. Even when these activities seem costly, there are
many associated benéfithat give good reason for Health Technology Management:

1 Protecting the investment in health technologies

1 Service delivery without unexpected interruptions and with the expected results

1 Longer equipment lifetimes, with proper operation, maintenance and storage

1 Timely and reliable information available

1 Lower maitenance costs by administrating resources efficiently

The relevance of Health Technology Management becomes apparent as the size of the
healthcare system increases, because small problems can generate high costs. Replacing a
computer might not be prolieatic for a single health center, but numbers add up as the number
of health centers increase. SughaVazhvu Health Centers will be mainly operating in rural areas, so
Health Technology Management is crucial as transportation costs will be higher angl findin
skilled individuals for technical support, maintenance and repairs could become an important
challenge.

PROVIDERS OF HEALTHECHNOLOGY MANAGEMENT ACTIVITIES

Health Technology Management activities are provided in different ways depending on the
organiation. For the private sector, these tasks are usually performed by inside staff hired as part
of the organization, by companies contracted to provide specific services, by temporally contracted
individuals, or by a combination of provide’s. When the pssibility is available, sharing
resources with other organizations is also viable. The decision depends on factors like cost,
expertise level, staff availability, equipment guarantees, and others. For example, repairing an

25 Lenel, A; C Temple-Birth; W Kawohl; and M Kaur. (2005). How to Organize Maintenance of your
Healthcare Technology. How to Manage Series for Healthcare Technology, Guide 5. Retrieved on July
2010 from http://www.who.int/management/r esources/equipment/en/index1.html 2.

26 |dem, 4.

271dem, 57-62.
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autoclave may require repailisectly from the manufacturer, while painting a wall could be
performed by an unskilled worker commissioned locally to do so.

In the SughaVazhvu Health Network, according to the human resource and skill requirements,
it is possible to organize areasopport for health technologies into three categories:

91 Information Technologyfhis equipment is critical in the SughaVazhvu Health Network,
because the model of attention is strongly dependant on computer networks. It requires
maintenance and technical support by skilled personnel, although they do not require
productspecific knwledgé® and components may be standardized. Nevertheless, it may
be difficult or expensive to find these skills in rural areas, and reliable staff is essential.
Considering its significance, contracting permanent IT staff is highly recommended, even
if major overhauls are performed externally. They could respond fast to unexpected
situations and provide specific technical support.

9 Diagnosis Services and Medical Equipntevegn when these resources are important for
the operation of the clinic, the detry of most services can continue if an instrument is
missing or breaks down. Maintenance requires skilled personnel with specific knowledge
about the equipment, as most components are not standardized and spare parts are
productspecific. For equipmerin this category, it may be better to have a good
contractual arrangement with the manufacturer or distributor that includes maintenance
and replacements, as well as basic training of internal staff. Although dwuedrstaff
would be an asset, themain task would probably be to evaluate the condition of existing
equipment. A long term commitment with the same products is recommended so that
both, personnel in the field and support staff, become familiar with its operation and
repairs.

1 Facilities Furniture and Power Backdyinor problems with these technologies should

not compromise the operation of the Health Center. Although some repairs require
skilled personnel, most pieces of equipment in this category are widely used in other
industries o for domestic purposes. Local workers could be employed as per task basis,
depending on the skill level required and availability. Even so, for administration
purposes, temporal contracts could be complex and unreliable, so inside staff could be
more cateffective. In addition, staff performing other activities, such as driving, could
perform or oversee these tasks.

If the Health Network is large enough, a workshop may be necessary to make repairs, store
equipment, tools and spare parts.

28 Product-specific knowledge: This means skills required do not require special training from the
manufacturer, as most parts and repairs are common for all or most elements. For example, a computer
technician will be able to repair computers regardless on their brand.
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ORGANIZATIONAL STRUCTURE FOREALTH TECHNOLOGY MANAGEMENT

The SughaVazhvu Health Network requires three levels for Health Technology Management:
operation, support, and planning. While the operation is the responsibility of the staff in Zone
Health Centers anBural Micro Health Centers, support and planning require additional human
resources. These responsibilities lay in the Regional Team and the Central Administration,
something important to ensure that a technical perspective is present close to then opleeadi
it is required as well as in decision making procéss&esponsibilities are arranged in the
following way:

1 ZHC and RMHC Staff:
0 Uses and takes care of equipment
0 Report problems
1 Regional Team:
0 Provides technical support
Supervises operation
Responds fast to breakdowns
Monitors equipment condition
Gives maintenance
0 Oversees external maintenance
1 Central Administration:
o0 Makes purchases and contracts
Plans and coordinates health technology
Supervises general operation
Arranges external maintenanc
Evaluates health technology performance

O O OO0

© O 0O

MAINTENANCE PROGRAM

An important part of Health Technology Management is to develop comprehensive planning
focused on long term impact. When acquiring new equipment it is necessary to compare
alternatives basedt only on unit and operation costs, but also maintenance costs, availability of
spare parts and skilled personnel, usability, price of consumables, transportation, and other related
expenses. In addition, maintenance from the manufacturer can be tharagfeement.

As different health technologies will be in operation, it is compulsory to count with a
systematic way of collecting and storing information about the equipment. Specific records about
each unit should be kept together with informatidsowt their location, and past and future
checks and repairs. All this data can be then used to develop a maintenance schedule, which
should be paired to the supply chain to make the best use of resources.

29 Lenel, A; C Temple-Birth; W Kawohl; and M Kaur. (2005). How to Organize Maintenance of your
Healthcare Technology. How to Manage Series for Healthcare Technology, Guice 5. 66. Retrieved on
July 2010 from http://www.who.int/management/resources/equipment/en/index1.htmi
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SUPERVISIONMENTORING AND CONTINUOUS TRAINING

The two major concerns to guarantee quality of care are: (1) to ensure that the health
personnel are doing what they are supposed to, and (2) to make sure that they know how to do it.
These points are particularly relevant for the SughaVazhvu Healtbrit\diecause the health
personnel work mostly unaccompanied; with limited support from a medical doctor mainly for
patient consultations. Essential things such as hygiene in the health center, disposal of bio
medical waste, storage of medical supplieb,egnipment operation, have to be performed
according to the predetermined protocols. Nevertheless, protocols may not be comprehensive,
errorproof or recalled, so other actions have to be implemented to maintain healthcare quality.
So while SupervisieMentoring focuses on identifying the sources of problems to resolve them,
continuous training seeks to maintain the health personnel prepared as well as to provide them
with new and better tools.

ORGANIZATION

SupervisiofMentoring and Training are omgaed to encourage skill transfer and enhance
operation. On one side, supervision visits are performed by the Regional Team with a high
frequency to Zone Health Centers (ZHC) and with less frequency to Rural Micro Health Centers
(RMHC). The multidisciphary skills of the Regional Team allow them to make a comprehensive
health center assessment and provide constructsre draining and constructive feedback to the
staff. Each Regional Team supervises two ZHCs and their corresponding 48 RMHCs. On the
other hand, training sessions take place in ZHCs and bring together the nurses from 24 RMHCs
(seefigure 4. Training sessions can cover broader topics that are relevant to all nurses in the
geographic zone. The Regional Team can alternate betwerg s@ésions taking place at each
of their ZHC to support doctors.

The Regional Team is a multidisciplinary group of individuals from different disciplines. It is
lead by a professional doctor that supervises clinical practice and outreach, and coynaonsed
information technology technician, a bieedical technician and a supply chain manager. Each
of them supervises different elements and, at the same time, inspects, maintains and repairs any
equipment under their area of responsibility or providelnieal support to nurses and health
workers.
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Figure 4: Organization of Supervision-Mentoring and Training
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Each Regional Team supervises 2 Zone Health Centers and 48 Rural Micro Health Centers through
scheduled visits. At the same time, Zone Health Centers supervise 24 Rural Micro Health Centers
remotely. Nurses from Rural Micro Health Centers go to their Zone Health Center s for training.

SUPERVISIONMENTORING

SupervisiofMentoring is based on supporting to improve performance, rather than inspecting
and controlling. This model is appropriate for SughaVazhvu Health Centers becaussosipervi
become rolnodels for nurses. In every visit, they provide constructive feedback and transfer
skills in a practical environment, which in turn motivates nurses and helps them improve. The
visit focuses on processes and joint proisieiing3?® SupevisionrMentoring follows a four step
cyclél:

1 Set expectatiorisvery member of the health team understands what he or she is expected

to accomplish.

9 Monitor and assess performarieeogress is monitored and evaluated through visits to

health centers, infmation system reports and meetings.

1 /ldentify problems and opportunitiebhe potential causes and solutions to problems are

examined jointly.

1 Develop an action plattealth teams work together to develop an action plan with the

specific measures for eaem member to follow.
This cycle continues as new problems and solutions are implemented, always looking forward to
improve the performance of the team (&pere 5.

30 Family Health International. (2008?). STI Clinic Supervisory Handbook, C omprehensive STI Services
for Sex Workers in Avahan -Supported Clinics in India. India Country Office, Delhi. 11.

3l|dem, 12.
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Figure 5: Supervision-Mentoring Cycle
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Adapted from: Family Health International. (20087?). 71 dinic Supervisory Handbook,
Comprehensive ST1 Services for Sex Workers in Avahan-Supported Clinics in India.
India Country Office, Delhi. 12.

|SUPERVISION VISIT EMENTS.

Supervision visits have to cover multiple elentergasure the quality of care, from assessing
medical attention provided by the nurse to reviewing the condition of all the equipment and
infrastructure. Detailed guides and instruments should be developed so that supervision visits are
performed in a sysmatic manner, and the following to€are verified accordingly:

1 Quality of Clinical CareExamine how patients are diagnosed, treated and followed up in
the clinic, including medical history, diagnosis protocols, hygiene, waste management,
prescriptions, waiting times, and others.

1 Community Outreach Activitie€xplore outreach activities diealth workers in the
community, such as community coverage, patients in control, risk populations,
environmental factors, and others.

91 Information SystenReview the condition of information technology equipment, software
and networks, and operational kvledge of health personnel.

1 Health Center AdministratiorExamine inventory records and stocks, expiry dates, stock
cards, cold chain supplies, cashier, and related areas.

1 Health Technologiefeview the condition and calibration of diagnosis technologies
visual image of the health center (paint, furniture), cleanness, fans, power supply and
others.

1 Problem Solvingdentify, if any, the probable sources of problems and work with the
health staff to find solutions.

1 Other: Check the frequency of supemsivisits by the different administrative levels,
personal problems of the health personnel, vacancies, and any other relevant issues.

Supervision guides and instruments should give supervisors flexibility to use their common sense
and expertise. Theyalid be detailed enough to present an overview of the health center and its
operation, but adaptable to specific situations. It should be clear that there will be some

32 US AID South Africa. (2006). CI i ni ¢ Su p er vMasagemérg Scidreces foaHealth.
Cambridge, MA, USA. 12.
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circumstances that the health personnel cannot control. Supervisors should badaigfyto

those circumstances and direct the issues to the proper authority. In other words, supervisors are
not only reviewing the performance of the specific health center, but of the health network
altogether.

|FREQUENCY AND DURATDN.

Supervision visstshould be planned and scheduled regularly. On the one hand, health center
staff will be expecting the visit and take the necessary measures, such as convening health workers
and reducing the workload. On the other hand, supervisors make sure tleafthlicenters are
visited with the expected frequency, so that visits become more productive and less disruptive.

In a similar manner, it is important to consider the duration and frequency of the visits.
Shorter and frequent visits, focusing only pacsfic points, may provide increased control, but
increase transportation costs. Longer and more spaced visits, on the contrary, provide an overview
of all elements in the health center, but may be very disruptive. Ideally, a minimum amount of
visits aml hours per year per center should be established.

It is proposed that the Regional Team supervises Zone Health Clinics in a bimonthly basis
and Rural Micro Health Clinics in a trimonthly basis. The expectation is that this frequency
would reducdransportation costs while still allowing regular control of health centers. These
visits could also be used to give regular maintenance and install equipment. The schedule should
be flexible to increase frequency of visits to a certain health cehigisfrequired.

CONTINUOUS TRAINING

Together with Supervisidentoring, there is a need to create a space for continuous training.
This is different from supervision visits because nurses and doctors from a zone are brought
together, and formal schdds and courses are followed. Nurses may even be expected to review
books or papers in their spare time. Training sessions present an opportunity to:

1 Deploy seasonal health actiomsaining sessions to identify patients with symptoms
specific to seasahdiseases could be performed at the beginning of seasons with high
disease prevalence.

1 Respond to disease outbretikthe outbreak of a disease is detected on a village, measures
could be taken to teach nurses how to treat patients, to encouragemMoeladtls to seek
for diseased, or to communicate other significant information.

1 Provide formal educatioCourses or seminars could be taught to prepare staff with
recognized certifications or higher degrees.

1 /nstrument new activitieraining session®uld be performed whenever new protocols,
software or equipment are introduced.

1 Strengthen strategic ardasr critical areas, or where problems are continually found,
training sessions could be performed to improve performance.

In addition, continuousraining builds team spirit and generates institutional dependence. Low
skilled workers have the opportunity to improve their education and attain higher education;
which is an important step for rural populations.
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|LOGISTICS, FREQUENCWYND DURATION.

Finding an optimal frequency and duration of training sessions is important. Longer training
sessions would make it possible to teach more complex topics, but they could also increase
expenses related to food and overnight stays. Frequent trainings poskéle to discuss tp
date topics, respond to environmental changes, and increases team spirit, but it may increase
transportation costs and become a planning challenge. An optimal frequency and duration would
have a high impact while keeping costs/mal

Monthly half day sessions (about 4 hours) may be appropriate for the SughaVazhvu Network.
Nurses working in Rural Micro Health Centers in-hoRr radio from Zone Health Centers
(ZHCs), where the trainings take place, would have enough time kdctrand from the center
in the same day. In most cases, they will be able to travel through public transportation, so
transportation costs would be limited. The Regional Team, alternating between two ZHCs, would
present a different topic every two manttvhich leaves enough time to prepare sessions. Nurses
would also have time to study and review topics covered in previous sessions. Besides, monthly
sessions are frequent enough to implement actions associated with seasonal epidemiology or time
specift matters.

EVALUATION

A basic definition of evaluation is fithe sy
to provide 8sThif feetback is engdtantctdk health programs because it provides
information about impact and performance. In other words, evaluation explores if health actions
are conducted efficiently and effectively. Evaluation is both a tool to communicatalinteyi
comparing the performance and impact in different centers, zones or regions, and to
communicate externally, by showing outside audiences the results of the program. In a similar
way, evaluations can be performed internally or externally. Inwrakiations are usually a
management tool to monitor performance and progress towards objectives. On the contrary,
external evaluations seek to inspect, validate, understand or examine certain aspects of the
program. In other words, external evaluatiare appropriate when vested interests within the
organization could influence results, so a neutral judgment becomes necessary or increases the
validity of the study.

The SughaVazhvdealth Network would require both internal and external evaluations.
Internal evaluations would take place regularly, while external evaluations would be performed in
a project basis. Therefore, information should be systematically acquired at specifg tmterva
create exploitable databases. In particular, it is important to keep track of information used by
national and international organizations for comparison purposes. In case of capturing
percentages, indexes or indicators, consistency in calcudattbfermulas is crucial. For each
record, basic information such as date and location should be stored.

33 Trochim, Wi lliam M K. (2006). Introduction to Evaluation. Research Methods Knowledge Base.
Retrived on July 2010 from http://www.socialresearchmethods.net/kb/intreval.php
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The SughaVazhvu Network could adapt international tools for program evaluation. These
tools are not only useful to track performance, but also sheults to external audiences. A
widely used tool is the logical framework matrix because of its structured way of presenting results
in a compact manner. It employs a predefined table or matrix where expected objectives and their
current progress aregsented for different impact levels. Objectives are matched with indicators,
the assumptions considered to reach those results and sources where the data can be found. The
key elements of the logical framework matrix are four rows representing od@ctioeds (or
impact), purpose (or outcome), components (or intermediate results) and outputs (or activities),
and four columns with information of each objective, including the verbal description,
guantitative indicator, sources of verification and apsomns (seéable 3.

Table 3: Logic Famework Matrix

Description | Indicator | Source of Verification | Assumptions

Goal

Purpose

Components

Outputs

The Goal is the overall objective that the program seeks to accomplish. The Purpose
represents the direct benefits to the target groups. The Components are the strategies
or services delivered. And, the Outputs are the tasks or activities performed.

Adapted from: European Commission. (2009). Project Approach, the commission way.
External cooperation programmes. Retrived on July 2010 from
http://ec.europa.eu/europeaid/how/delivering-aid/project-approach/index en.htm

NETWORK GROWTH

SughaVazhvu growth will have to be carefully planned to use resources effectively while
maintaining quality and control to reach a fully operational network. At first, it will be possible
to handle most tasksestrally, but as complexity increases and economies of scale become
relevant, more human resources will be required. The same will happen for intermediate
infrastructure (or Zone Health Centers): at first minimal storage space and logistics will be
requied. Once the number of Rural Micro Health Centers reaches a critical point, the supply
chain will have to be formally managed. In this context, it is possible to foresee the network
growth in the following three phases (&ggre §.

1 Phase 1:The Centrh Administration performs all activities. One doctor supports all
Rural Micro Health Centers (RMHC), and the operation is generally simple, so economies
of scale do not make sense. In this phase, the strategy centers in improving the operation
of the RMHC, so data collection systems are put into practice, and protocols and
guidelines are developed.

1 Phase 2:The number of Rural Micro Health Centers reaches a critical point where a
single doctor cannot manage all centers. Operations in RMHCs are ditzedtiand
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economies of scale for supply management begin to make sense. A Zone Health Center
comes to scene to store supplies, and host staff. However, the Central Administration can
still supervise all RMHCs and operations. The strategy centers mvingpthe supply

chain, supervision and training plans.

1 Phase 3:A second Zone Health Center is required to host an additional doctor.
Equipment maintenance and supervision require specialized personnel. A Regional Team
appears to oversee all centers. The strategy focuses on the operation of the network and
evaluatiig performance.

After Phase 3 is completed, new Regional Teams will be required as the number of zones increases.
Initially, Regional Teams and Zone Health Centers would be shared until reasonable numbers of
Rural Micro Health Centers are built.

Figure 6: Phased Network Growth
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In Phase 1 the Network is entirely managed by the Central Administration. As the number of Micro Health Units
increases, in Phase 2 a Zone Health Center becomes necessary to support logistics. With a growing number of
zones, in Phase 3 Regional Teams appear to manage regional operations.

MODELING SUPPLY CHAN EXPENSES

The proposed supply chain model is based in the highly successimdspioke distribution
system implemented by Walmart. In the -andspoke distribution system, goods are sent to a
central location and then sorted foeltvery to different destinations. This system is particularly
effective when a large number of goods from different suppliers have to be distributed to a large
number of destinations. By employing atamds poke system, Wal mart enc
distribution system that allowed for joint purchasing, shared facilities, systematic ordering and
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storelevel distribution of a large number of different goéls. Even when t he Su
Health Network will operate with a considerably lower number ok $teeping units, it is

expected that a hamdspoke system will increase the efficiency of the system, decreasing direct
supply chain expenses from SughaVazhvu Health Care and drug and equipment suppliers.

To challenge the implementation advantages luilbeandspoke distribution system in the
SughaVazhvu Health Network, a dynamic financial model was developed using MS Excel. The
model contrasts expenses in a-Anllspoke model, where supplies are delivered to Zone Health
Centers and then distributed Rural Micro Health Centers, with a model with no kurtalspoke,
in which supplies are directly distributed to Rural Micro Health Centers. The model incorporates
different assumptions that affect the financial estimates, and requests input parameides to m
diverse scenarios. In an attempt to increase the validity of the estimates, limitations such as vehicle
capacity were included.

After validating the model assumptions and entering input variables, the model generates Pro
Forma Balance Sheets andidatbrs. The Pro Forma creates a 5 year estimate of the expenses
given the initial infrastructure and desired annual growth. The indicators show important non
financial estimates, such as the utilization of the vehicle, the amount of time a nurse spends in
inventory management activities, and others.
scenario of the first year.

MODEL ASSUMPTIONS

The model requires the validation of four groups of assumptions: human resources,
equipment, inventories and medical waste, and ratios. The initial three groups are expected to
include the main drivers of expenses in the supply chain. For instancecéhefgtiel is one of
the main assumptions in the model. The fourth group establishes the relationship of Zone Health
Centers and Rural Micro Health Centers. For simplification purposes, the model only requires
average values for every unit in the netwar&ther words, if the distance between three RMHCs
is 40, 60 and 80 km, only an average value of 60 km has to be computed.

MODEL INPUTS

The model requires six input parameters: the current infrastructure (Regional Teams, Zone
Health Centers and Ruralibto Health Centers), the rate of growth of the infrastructure per year,
the number of times that RMHCs would be resupplied, and the number of suppliers (required for
comparison purposes). These parameters help model different scenarios accordingein the gi
assumptions. For instance, it helps model the optimal interval to supply RMHCs.

% Moore, James. (Mayune 1993). The Evolution of Waart: Savvy Expansion and Leadership. Predators and
Prey: A New Ecology of Competition. Harvard Business Review, Reprint 9330. P. 83
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THEORETICAL EXAMPLE

In other to illustrate the potential of the model, we analyze the impact of increasing the
number of times a Rural Micro Health Center is suppéeery year and the effect of increasing
fuel prices in the supply chain expenses. We assume that the infrastructure in the first year is
already large enough to generate economies of scale. In other words, we begin with 48 Rural Micro
Health Centers, 2 ahe Health Centers and 1 Regional Team. Assumptions and model inputs
remain constant in both models for all parameters with the exception of the number of times the
RMHCs are resupplied and the gas price. The assumptions and model inputs used to compute
these results are availabldppendix 1

CHANGING THE SUPPLYINTERVAL

Three supply interval scenarios were modeled: one in which RMHCs are supplied once every
month, another in which they are supplied every two months, and lastly where they are supplied
every three months. As shown7iable 4given the assumptions used in the model, the most cost
effective interval to resupply RMHCs is every two months. When RMHCs are resupplied every
month, the cost of the fuel required to distribute supplies incre@sethe other hand, when
RMHCs are resupplied every three months, the cost holding inventories is greater than the savings
generated by fewer laps around the network.

Table 4: Comparison of Expenses with Different Supply Intervals

Year

Total Expenses Hub-and-Spoke: 1 2 3 4 5

Supply interval:  One month $ 426,939.48 $ 482,627.78 $ 562,248.13 $ 790,264.18 $ 885,697.69
Two months $ 387,477.38 $ 436,051.72 $ 507,456.26 $ 740,661.72 $ 825,745.23
Three months  $ 431,740.86 $ 489,075.91 $ 580,200.71 $ 843,321.91 $ 949,043.71

Total Expenses No Hub-and-Spoke: 1 2 3 4 5

Supply interval:  One month $ 956,569.98 $ 1,111,915.07 $ 1,402,645.90 $1,598,387.58 $ 1,938,652.92
Two months $ 598,553.79 $ 740,745.53 $ 937,950.95 $1,102,198.59 $ 1,361,469.06
Three months  $ 554,841.64 $ 692,535.68 $ 880,237.40 $1,061,891.18 $ 1,331,841.38

* All values calculated using a supply chain financial model in MS Excel.

When comparing the hwindspoke system with system with no -habspoke, it is
interesting to note that as the supply interval increases, the system withamolépike becomes
less expensive. The model assumes that suppliers will maximize the use of their resources and,
hence, only the cost of the time invested supplying the ®Bagimu Health Network is
accounted. Nevertheless, even when the use of those resources is fully accountedandhe hub
spoke system, the vehicle remains to be used in other activities, such as supervision.

FORECASTING DIFFERENFUEL PRICE

To evaluate the impact of different fuel prices in the supply chain, a scenario with gas prices of
35 rupees per liter was contrasted with a scenario of 60 rupees per liter. These scenarios were
combined with supply intervals of once a month and twice @thmés expected, the increment
in the fuel price increases the cost of delivering goods to RMHC#akke)h Then again, it is
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important to highlight that the system with no habdspoke is affected by the increase in a
higher magnitude. Since eaclpgier has to visit each RMHC independently, more fuel is
necessary in an aggregated level.

Table 5: Comparison of Expenses with Different Fuel Prices

Year

Total Expenses Hub-and-Spoke: 1 2 3 4

Supply interval:  One month Gas Price: 35rupees$ 426,939.48 $ 482,627.78 $ 562,248.13 $ 790,264.18
One month 60 rupeess 460,689.75 $ 523,494.25 $ 611,723.71 $ 849,956.06
Two months 35rupeess 407,969.69 $ 460,862.00 $ 538,234.09 $ 778,689.91
Two months 60 rupeess 440,369.69 $ 500,012.00 $ 585,484.09 $ 835,389.91

Total Expenses No Hub-and-Spoke: 1 2 3 4

Supply interval: One month Gas Price: 35rupees$ 956,569.98 $1,111,915.07 $1,402,645.90 $1,598,387.58
One month 60 rupeess 985,631.39 $1,147,030.94 $1,445,027.13 $1,649,245.06
Two months 35rupeess 623,358.34 $ 770,717.70 $ 974,124.26 $1,145,606.56
Two months 60 rupeess 639,558.34 $ 790,292.70 $ 997,749.26 $1,173,956.56

* All values calculated using a supply chain financial model in MS Excel.

LIMITATIONS OF THE RMDEL

Even when the model is a useful tool to evaluate how each parameter affects the supply chain,
it is not exempt from limitations. Theodel does not intend to provide precise estimates for each
parameter, but rather show the main cost drivers in the supply chain as well as to provide general
guidance for critical parameters. The strength of the estimation is highly dependent onithe valid
of the Assumptions, so it is advised to use more precise methods in further stages.

There are also design limitations of the model. For instance, optimal configuration of the
network (the number of Regional Teams and Zone Health Center required/ famaunt of
Rural Micro Health Centers) can only be determined theoretically and has an impact in the model
computations. On the other hand, the number of Regional Teams determines the number of
vehicles available, which is consistent with the propoggdy sthain management plan. An
additional limitation is that values in the model are nominal and do not account for inflation or
cost of opportunity (interest rates). Other limitations include the implicit assumptions in the
model, such as a fixed annuaveéntory cost of 20% per year. The relative impact of this
assumption can be reduced by reducing the SKU average cost.

RECOMMENDATIONS

This document presents a proposal for the organization of SughaVazhvu services into a health
network. The need to éorporate several support services for medical attention since the early
stages of the network is clear. The better areas are connected, the better the quality of the services
and sustainability of the project. For this reason, the following recomnmarsdpteset a general
overview of the topics covered in this document:
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1 Organizational Structure
o Develop a human resources strategy that considers all support services, so that a
few individuals can perform multiple tasks

1 Supply Chain

0 Assess the adequacy of adnutispoke supply chain distribution system.

o Consider storage space requirements and supply chain logistics when building new
infrastructure and purchasing new equipment

o Develop and implement inventory management tools ancelined with special
focus on cold chain requirements, expiry dates, and restocking

o Implement biamedical waste management procedures and incorporate collection
to the supply chain

o Create plans to respond to special circumstances, such as increased tlemand o
supplies in specific health centers, seasonal epidemics, and emergencies

o Develop procedures to receive payments, store and deposit cash, and keep track of
all movements

o Establish the responsibilities and interactions of the different levels of the
organkation (central, regional, zone or operation)

1 Health Technology Management

0 Incorporate long term impact when selecting health technology management
solutions, such as human resource requirements (availability, skill level, and
rel i ance) aadaldive significanceofdr medigad attention

o Establish an organizational system that addresses the needs for operation, support
and planning of health technology

o Develop a maintenance program to provide regular service and keep track of
equipment, and to mator contractual agreements with manufacturers

1 Supervisiomlentoring and Continuous Training
o Establish a supervisiomentoring program to constantly monitor and improve the
guality of care in health centers, considering comprehensive reviews asheell as t
frequency and duration of the visits
o Implement a continuous training program to improve the educational level of the
personnel, create team spirit and evaluate past performance

1 Evaluation
o Create systems to record and store health and perforinéoroeation at specific
intervals, in particular data related to international indicators
o Prepare program evaluation tools to monitor and improve the performance of the
network, and to publicize its progress

1 Network Growth
0 Anticipate the growth of the nebrk to determine procedures to transfer
responsibilities, build new infrastructure and hire human resources
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CONCLUSION

The creation of a Health Network can generate several benefits, including improved healthcare
quality, lower costs and more efficient operation. Nevertheless, containing costs and logistics will
be a big challenge. Careful planning will be critical ierduccess of the Network, not only for
healthcare delivery, but also for all the associated support services. If these challenges are
effectively undertaken, the SughaVazhvu Health Network will certainly become opportunity for

rural populations acrossdra to improve their health, and become a model for health programs
around the world.
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APPENDIX 1 MODEL ASSUMPTIOMN AND INPUTS

Assumptions

Human Resources:

Work day: 9 hours
Work days per month: 26 days
Pharmacist:

9000 Indian rupees
20%

Salary (monthly):

Benefits (%):
Driver:

Salary (monthly):

Benefits (%):
Nurse:

Salary (monthly):

Benefits (%):

4500 Indian rupees
20%

7000 Indian rupees
20%

Infrastructure:

45 Indian rupees
45 Indian rupees
40 kilometers

Rural area rent cost, per m2:
Semi-rural area rent cost, per m2:
Average distance between RMHCs:

Equipment:

Vehicle:
Capacity: 4 cubic meters
Cost, new vehicle: 670000Indian rupees
Maintenance + Insurance (monthly): 2250 Indian rupees
Gas price, per liter: variableIndian rupees
Gas consumption: 10 kilometers per liter

Average Speed: 40 kilometers per hour

Inventories and Medical Waste:

680 kilograms

Medicines:
Stock Keeping Units (SKU):
SKU Average Cost:

35 units
40 Indian rupees

SKU Average Volume: 750 cubic centimeters
Turnover (%), per month: 50%

Medical Supplies:
Stock Keeping Units (SKU): 20 units

SKU Average Cost:

SKU Average Volume:

Turnover (%), per month:
Medical Waste

Volume, all types (per month):

35 Indian rupees
2000 cubic centimeters
50%

30000cubic centimeters

100 grams

200 grams

5000grams

Model Inputs

Starting Quantities:

Regional Teams: 1 units

Zonal Health Centers (ZHC): 2 units

Rural Micro Health Centers (RMHC): 48 units
Rate of growth, per year: 20%percent

Resupply RMHC every: variable months

No Hub-and-Spoke:

Number of Suppliers: 4

Note: These assumptions and input parameters may be used in MS Excel
to replicate the results presented in this document.

30

——
| —



APPENDIX 2: IMPLEMENING NURSE PROTOCOLSN PRIMARY HEALTH CRE

Literature Review Prepared for the
IKP Centre for Technologies in Public Health (ICTPH)
Cornell University, June 10, 2010

INTRODUCTION

The World Health Organization dedicated its World Health Report 2008 to Primary Health
Care. The framework for Primary Health Care was shaped in the Declaration-8taAlm&978,
where health was reaffirmed as fda state of <co
merely the absence of disease or infighiyo6 Thirty years | ate+, Pri
emerged, not only as an alternative to provide access to heathaaderprivileged populations,
but as the most appropriate path to face the
improve the quality of health care services for everyone, including disfavored populations in rural
communities.

In this context, health personnel, and particularly nurses, play a fundamental role. Nurses are
the first contact with patients, perform initial triages, keep health records, manage pharmacies, and
many times train community health promoters, as well as perforer ettal functions. In
addition, nurses in remote locations may be part of the community and occasionally work part of
the day unsupervised. In this respect, the quality of healthcare relies in creating better ways for
nurses to engage patients througlanized and standardized procedures.

RATIONALE FOR PROTO©OL DEVELOPMENT

The Institute of Medicine in the United St a
developed statements to assist practitioner and patient decisions about approghatarbear
speci fic cl i nichelpoputarity of ynidelines nande pwotocols for healthcare
professionals has increased in recent $ealthough the focus has been primarily in physicians,
the implementation of protocols for other professi@ssociated to medicine, such as nursing, is
increasing as potential benefits appear. The systematization of processes helps provide
standardized care, which offers many potential benefits both from a medical and from a
management perspective.

% World Health Organization (WHO). September 1978. Declaration obAdta. International Conference on
Primary Health Care, Almata.

®Wool f, S H; R Grol: A Hutchinson, et al. 1999. fPotent
BMJ, Volume 318: 527

3" Thomas, L E; E McColl; N Cullum et al. 1998.Hect of clinical guidelines in nursing, midwifery, and the
therapies: a systematic revi eQualityihHealth&Lar&l83 i ons. Qual ity
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The mainmedical advantage is to decrease inappropriate variations in the clinical practice, so
patients are treated with the best interventions that are scientifically proved. Two patients with the
same illness would be treated similarly independently of theipaaride8 If the guidelines are
adequately developed, they promote practices with proved benefit to the patient and discourage
ineffective one®. Therefore, guidelines help keep the quality of the care at high standards. On the
other hand, guidelines sast practitioners and patients to make decisions in situations of
uncertainty by providing them authoritative recommendations about treatment pHlibies.
certain situations, guidelines can also be useful to aid skill substitution: where a nursefallowin
guideline would provide care normally provided by a phyéici@omething that can be useful in
many circumstances, such as: locations with limited availability of health personnel to alleviate the
workload of physicians, or other similar circumstances

From a management perspective, guidelines offer on the one hand, the possibility to contain
costs and, on the other hand, to evaluate the performance of health facilities and personnel.
Although with some flexibility, guidelines help assure that rese@re adequately used to treat
each patient. The standardization process also makes it possible to evaluate the costs of
interventions with similar effectiveness, which increases the efficiency of healthcare provision. In
addition, it provides the opparhity to develop performance indicators to monitor the
productivity and performance of health centéfd astly, from an institutional perspective,
gui delines can i mprove the patientds experien
improving personngdatient communications, and creating a brand that people can recognize and
value care offered/ lthe same provider.

In summary, the developing and implementation of clinical practice guidelines can offer the
several potential benefits:
Promote interventions with evidedmssed benefits;
Reduce inappropriate variations in practice;
Ensure higher qlity of care;
Open ground for skill substitution;
Assist practitioner and patient decisions;
Help contain costs;
Increase opportunities for evaluation, and
Generate institutional benefits
The effectiveness of practice guidelines and protocols, however, will depend on how they are
developed and implemented, as well as the objectives they pursue.

=4 =4 48 -4-4-5_45_°

®BWool f et al, 1999. APotential benefits, |limitations,
9 |bid.

“Owoolfeta, P99. HAPotential benefits, |limitations, and har ms
al . 1995. AfDevel oping and i mplementing clinical practi

“I Thomas et al, Effect of Clinical Guidelines in nursirgfa: 189

“Grol, R. 2001. fASuccess and FaBialswerde sGuiird etl i en elsmdloa meCH ti
Medical Care, Volume 39, Number 8, Supplemental 2446
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PROTOCOL EFFECTIVENES AND LIMITATIONS

Different studies have shown that guidelines can prquaditive results by improving patient
outcomes at acceptable costs. For example, it has been recognized that the implementation of
protocols by nurse midwives in the management of births increased the frequency of vaginal
examinationd3 Similarly, literéure reviews have found that, although with different degrees of
success, fcare driven by guidelines carf* be ef

Nevertheless, the risk of producing unwanted effects on healthcare exists. Pradiies guidel
may as well produce negative effects if they are not developed and implemented correctly. All
throughout the process, it is important to be aware of this risk to minimize its probability of
occurrence, and evaluate the relation between positivegatiy@eutcomes.

The most evident risk when implementing guidelines is to provide erroneous
recommendations. Even if guidelines are carefully developed, they could still be harmful under
certain conditions or when treating a specific patient. To prévientt is necessary for guidelines
to provide sufficient flexibility so that the health personnel are able to use their best judgment
when making decisioAs.

During the development process, guidelines are often strongly influenced by the composition
development group, which can have varying degrees of knowledge and expertise. The patient, for
instance, may not be the only priority of some of the group participants who may advocate certain
interventions or procedures motivated by other intefé$ter example, the use of a specific
medicine could be encouraged to favor one pharmaceutical company. This group influence
increases when scientific evidence is insufficient, misleading or incorrectly intéfpreted.

PROTOCOL DEVELOPMENT

IDENTIFYING AREAS OFNVOLVEMENT

Before initiating the development of clinical guidelines or protocols, it is critical to determine
the explicit objectives and scope of the guideline development project. What goals protocols
intend to achieve and in what areas their implememtatould be more beneficial. Although

guidelines could be desired in many areas of care, substantial resources are necessary to develop

“Thomas et al. ,1998. AEffect of Clinical Guidelines |
4 bid, 190
“Wool f et al, 1999. fAPotential benefits, |imitations,
* Ibid.
7 Ibid.
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broad and evidendmsed guideliné8Limitations in the availability of resources, especially time
and funding, make inecessary to address only those areas where protocols would be more
valuable. Different strategies may be followed to identify these areas.

Developing a needs assessment could be an initial strategy to identify the potential areas of
involvement? Analying the mortality and morbidity affecting the population help identify these
areas? Different criteria may be established depending on the aim of the intervention, for
example, recognizing the main health risks suffered by a given population may Seagiog c
protocols to improve the quality of interventions addressing them. A different strategy would be
to identify areas where the appropriateness of care is uncertain, or where the health personnel are
prone to inaccuracies. In a similar way, areasewdwrsiderable resources are spent or where
resources are scare could also be potential areas for protocol implementation.

Another method to define the clinical question is the construction of models or casual
pathway8! Pathways are visual diagrams that show how processes are linked together for certain
interventions. For instance, a diagram may illustrate the path of a patient initiating with her
arrival to the clinic and finalizing with her discharge or referral tiffarent level of attention.

Tools like the rootause analysis may also be used with this objective.

|GUIDELINE DEVELOPMEN GROUP

Guidelines are usually developed by a panel or group of individuals who may be experts or
important stakeholders in the imention process. Evidence suggests that multidisciplinary
groups are better balanced than single specialty groups, because it reduces biases towards
interventions favored by specific speciabdéEhe ideal number of individuals in the group
should be beteen 6 and 15 member in order to open ground for discussion but without
impeding its functionality. It is often good practice to include a moderator or facilitator who
understands the management of the clinical condition and is familiar with the scléatHitire
availablé3 Facilitation may also be helpful to reduce frictions within the group and to stimulate
the acceptability of the tech.

As groups may be easily influenced by indi
knowledge of scientifictéirature is important to increase the validity of the guidelines. Many

“®“Shekelle, P G;: S H Woolf; M Eccles, and J Grimshaw. 1¢
170: 348

“Grol, R. 2001. fASuccess and Failures in the | mplement :
®Shekelle et al, 1999. fdDeveloping clinical guidelines.
*! Ibid.

%2 Ibid, 349

> Ibid.

Hearnshaw, H; S Reddish; D Carlyle, et alpimaty998. Al nt
heal t hc aQualityin éleaithCar&: 208
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authors recommend conducting systematic reviews that identify, synthesize and interpret evidence.
In addition, if the task is assigned to local staff, it is necessary to make stive gnatip has the
necessary resources and SRills.

Other important things to consider when assembling the development group include: having
commitment and support from the people responsible for deeisding processes in the
organization; recognitio by the health personnel of the proficiency of the group; and the
existence of a fixed time in which the team can meet together without interfering with the
everyday activities of its memi®iBesides, it may also be important to make part of the team
individuals from areas not related to medicine; even when clinical effectiveness pays a major role,
other issues, such as the effgictiveness of treatments, are also refevant.

|DEVELOPI\/IENT PROCESS

Guideline development processes are established agxdordiational regulations and the
organization of the health systems, availability of resources, institutions involved, and other
factors Therefore, there is not a single format to follow in the development process.

In general, the development group reestveral times throughout the year to address the
issues that arise in the development process. Although the development group is small, their
members are informed by other stakeholders. Time between group meetings should allow
sufficient space for feedii@dwhich can include comments on guideline drafts from colleagues,
opinions from experts or technicians in other areas. For instance, the development group may
need to explore feasibility issues that are not directly in their area of expertise anduirey req
consultatior® In the Netherlands, guideline development team meeting occur 10 to 15 times a
year®

Results of group discussions have shown to be better if they take place in formal rather than
informal setting$? In other words, it is encourages for meetings to follow predefined agendas,
generate specific outcomes, etc. As often scientific evidence about specific clinical practices will be
non-existent, inapplicable, or conflicting, the group will have to be @@&pga make decisions
through discussiorf3.

After the guidelines are completed, it is usually necessary to verify the validity of the
recommendations. A good practice is to share a copy of the guidelines to physicians (or other

*“Grimshaw et al, 1995. fDeveloping and i mplementing cli
®Hearnshaw, H; S Reddish; D Carlyle, et al. 1998. #Alnt:i
*Grimshav et al , 1995. fADeveloping and i mplementing clinic
®Shekelle et al, 1999. fdDeveloping clinical guidelines.
®Grol, R. 2001. fASuccess and Failures in the | mplement :
®Shekelle et al, 1999. fdDeveloping clinical guidelines.
®Grol, R. 2001. fASuccess and Failures in the | mplement :
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relevant personnel) in ¢horganization. Their feedback can then be used to improve the
guidelines. A pilot test may also be performed to assess feasibility and validation issues. In some
countries, the official approval of national guidelines is required from an independetiticscien
board®? Finally, indicators to measure guideline adherence may be de@&loped.

Research shows that guidelines developed by physicians themselves had better acceptance, s
involving health personnel, rather than external experts, may be importaf@liri@s where the
desired performance was explained in detail, compatible with the existing culture of the
organization, and that did not have major consequences in the organization of health care were
more successftt.However, guideline disseminationdaimplementation procedures played a
major role in guideline adoption.

PROTOCOL IMPLEMENTATON

Once a guideline has been developed, tested and approved, the dissemination and
implementation process begins. This is a crucial part of the process eefarseo the specific
objective for which guidelines were created: adoption by health personnel of the desired behavior.
Nevertheless, this part is usually performed through conventional bwtffeotive media. The
success of implementation reliesusimg the best method for the specific circumstances.

Protocols have to first change the knowledge of the health personnel, then their attitudes and
finally their behaviors to affect patient outcomes. Although behavior change may occur through
indirect manipulation, it may be more reliable to influence knowledge and attitbidése
implementation process follows three stages: first, increase the knowledge of the health personnel
by informing them about protocol recommendations; at the same time, changingttitudes
by showing the potential benefits of adherence, and, finally, supporting behavior change through
reminders and training.

|PRINTED MATERIALS

The most common means of guideline implementation is through printed materais
the publicatbn of guidelines in medical journals to the distribution of leaflets, direct mailing,
training materials and others. Conversely, several studies have found that these are the least
effective methods in changing clinical pracifcA. situation that could beexplained by the

®2 Ibid.

® Ibid, 48

54 Ibid.

°Cabana, M D; C Rand; N R Powe, et al. 198n8s?22AAWhy don:¢
framework forilpr ovement . 6 JAMA. 282(15) : 1462

®Jamtvedt, G; J M Young D T Kristoffersen, et al. 2006.

what they do? A systematic review of Cae?@6;855f4B ct s of au
Thomas et al, Effect of Clinical Guidelines in nursing,1998: 183
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difficulty for health personnel to keep track of publications, lack of reminders at the moment
when information is required, and use of complex language.

Nonetheless, there are also examples of printed materials used successhgly, uslithg
non-conventional channels. Donihi efatlescribe the implementation of a protocol for insulin
prescription through a preprinted order form. The guideline did not only describe different
scenarios of insulin prescription, but also provided aktiseéor health personnel to chose the
most appropriate procedure and submit the order form. The high adherence to the protocol was
not only related to its availability in a timely manner, but also because it was faster to complete
the new form than to vite a complete order.

|ACTIVE PARTICIPATION

Most authors give credit to implementation strategies involving active participation as the
most successful. Educational strategies, such as outreach visits and targeted seminars, have shown
to be more succeskfan passive approacl@gélthough these conclusions have not been proved
for nurses and midwives, it can be expected to hold true. In addition, it was found that these
strategies were more successful when paired with software reminders and firanisie$fhc

|INVOLVING PATIENTS

There has been an increased interest to get patients involved in quality improvement processes.
This idea emerged because patients know their medical background, have personal interest in
outcomes, and are available and ne®m some cases, patients may even be the first to inform
doctors about certain guidelines or interventions when asking advice about medical prdcedures.
Yet, there are important concerns that need to be addressed before formally involving patients.
Primarily, there are serious doubts about the reliability of patients in taking these responsibilities
despecially if they are experiencing fatigue, stress, pain or discomfort; their judgment could be
impaired and unreliabl&.In such circumstances, involvipgtients could reduce barriers of the
health personnel and risk the quality of care, rather than improve it.

|BARRIERS TO ADHERENE

Adherence to guidelines may not depend in the guidelines or the implementation process
themselves, which could be causextsrmal barriers. Barriers can be defined as factors that limit
or restrict adherence from the health personnel to guidelines. Scholars have identified common

67 Donihi, A C. M M DiNardo, M A DeVita, and M T Korytkowsk2 0 0 6 . AfUse of a standardi ze
decrease medication errors and adverse events related toslidiegl e i nsul i n. 06 Qual Saf Heal

68Gri mshaw et al, 1995. nADeveloping and i mplementing cl i
Clinical Guidelines in nursing,1998: 190

8Gr ol , R. 2001. ASuccessomné@d, Fa2lures in the | mplement :
NLyons, M. 2007. AShould patients have a role in patieil
Care.16:140

“"Wool f et al, 1999. APotenti al benefits, Iimitations, ¢

“Lyons, M. 2007. AShouilantpagafemttys?havel.a role in pat
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external barriers, such as: not having reminder systems, counseling materials not available,
excssive workloads, lack of economic incentives, and high treatmen# Aostsiportant barrier
identified was the tendency to follow demands of patients to avoid coiflidtish could be, for
example, a cause of unnecessary prescriptions. To avoicdthesgibmay be necessary to create
strategies specifically tailored to target possible obgtBhes.(2001) proposes developing an
assessing the implementation process by answering the following questions:

1 Who are the stakeholders?

1 Whish aspects oare should be addressed?

T What recommendations should be followed?

1 Which groups appear to experience problems?
In general, guidelines are more successful when recommending a new behavior, rather than
eliminating a previous practi¢e.

RECOMMENDATIONS

This literature review presented an overview of protocols in healthcare, in particular, focusing
in their implementation in nurse practice. The following recommendations for the IKP Centre for
Technologies in Public Health (ICTPH) emerged after completingwissn:

1 Implementing nurse protocols in ICTPH clinics could bring highly positive results, such
as: higher quality in healthcare, greater potential for replicability, cost controls, skill
substitution, service branding, and others.

1 Nevertheless, guided development processes are delicate, complex and expensive, so it
wauld be necessary to identifye areas where protocol implementation would be more
valuable.

1 After identifying these areas, ICTPH could create a guideline development group to lead
the development and implementation process. Ideally, this group would be trained to
gather scientific data, seek expert recommendations, and involve all the stakeholders.

1 Although guidelines developed by other organizations could be used as referenogs, it is n
advisable to implement them without prior evaluation from a qualified team within

ICTPH.
“Cabana et al, 1999 fAiwWhy dondt phy462ci ans follow clinic
“Grol, R. 2001. ASuccess and Failures in the | mplement :
®Ibid, 50
“Cabana et al, 1999 fAWhy dondtelpihnyessi?coi:alnds6 2f ol | ow cl i ni
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CONCLUSION

Several studies have shown the potential advantages of implementing nurse protocols to
improve clinical practice. The effectiveness of guidelinm@sever, relies on successful
development and implementation processes. As explained in this review, successful development
processes included systematic approaches to collect scientific evidence while at the same time
involving all stakeholders. A reliabtlevelopment team and strong scientific data increases the
validity of guidelines. Similarly, good practices of implementation processes include the active
participation of the target group, and generating strategies to face barriers for adherence.
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APPENDIX 3: FIELD REORT:ARAVIND EYE CARE SYBEM

Thiruppuvanam Vision Center
July 20, 2010

LOCATION AND COVERAG E

The Vision Center in Thiruppuvanam is situated 35 km from the Aravind Eye Hospital in
Madurai. Most Vision Centers are located in villages with populations over 10,000 people, and
serve a 5 km radius to cover a population between 45,000 and 50,000 Tpeofdethest Centre
is located about 200 km (or 5 hours) from one of the five Aravind hospitals.

MODEL OF ATTENTION

Each Vision Center is equipped to provide basic ophthalmic care and vision correction. When
a patient enters the Center, she is received in the reception by the Coordinator, who records name,
address and other personal iciHealthoRecord (EHR)N The n t h e
Coordinator also measures vital signs (such as pulse, temperature, and blood pressure), and tests
the glucose level with a glucose meter. All the data is recorded and added to the (EHR).

The patient enters the Consultationd®n, where the Ophthalmic Technician (OT) examines
her eye with the Slit Lamp, and other ophthalmic equipment, and reports her findings to the
EHR. Once the examination is completed, the OT initiates a -waiderence with an

ophthalmologist in the Aramid Hospi t al and provides her the j
opht hal mol ogi st enters the number i nto the s
guestions, she may request feedback from the

Based on her finding, the ophthalmologist may provide the diagnosis and directions for
treatment, request further examinations, or refer the patient to the Aravind Hospital for
specialized treatment. For instance, if the patient requires spectacddswbeld use the trial
sets and exam charts to establish the shape of the lenses. After the examination is completed, the
patient may choose from different spectacle frames. If she decides to acquire glass lenses, they are
customized in the Vision Centiself, and, if she decides instead to acquire plastic lenses, these
are ordered from the Hospital and sent by courier to the Center. If no further treatment is
required, the patient is discharged (et J.
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Chart 1: Visual Center Model of Attention

Coordinator records patient Ophthalmic Technician (OT)
Patient Enters . _pa examines the patient with slit Ophthalmelogist at Aravind
N data, measures vital signs, and [——> —> N .
Vision Center lamp, and records results health Hospital reviews measures
glucose level
record
Referral to Yes Further Treatment or further Video-conference between
Aravind Hospital treatment examinationsrequested by S Ophthalmologistand OT
P required? Ophthalmologist ¥ 08!

Patient Discharge

All patients interact with the Ophthalmologist through the videwaferencing system, so all
their questions can be immediately resolved. The personnel at Thiruppuvanam Visual Center
referred that the system is well accepted by patients, who are haggakttmshe doctor. Visual
Centers are open Mondays through Saturdays from 9 am to 5 pm. The busiest days of the week
are Mondays and Thursdays, and Saturdays are especially popular for school children.

EQUIPMENT AND INFRAS TRUCTURE

| INFRASTRUCTURE

All Visual Centers follow a standard design, although adapted to local conditions. As most
buildings rented, there are some variations in the setup and size of the Centers. According to
Aravind Staff, the Visual Center at Thiruppuvanam is an example ofriimaum space required
to function. This center has four rooms of approximately 3x3 meters: waiting room, reception,
consultation room, and workshop and storage roomao(aae J.
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Chart 1: Visual Center Setup
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|EQUIPMENT

All VisualCenters have the same equipment, which is useful to provide a standard quality of
attention and facilitates administration, maintenance and technical support. The equipment if
listed below, according to the room where they are located:

1 Reception
o Desktopcomputer
Printer
Glucose meter
Eye disease models
Spectacle exhibitor and mirror
Medical record shelf
Cash box
Medicine rack

O O0OO0OO0OO0OO0Oo

1 Consultation Room

o Slit Lamp Topcon SLE
Desktop computer with webcam
Digital camera attachable to Slit Lamp
Mercury manometer
Ophthalmic trial sets
Other ophthalmic equipment
Ophthalmic exam charts

O 0O O0OO0OO0Oo
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0 Hand Antiseptic

1 Workshop and Storage Room
o Electric backup (3 hours)
0 Internet Modem
0 Machines to customize glass lenses

M1 Other
o Antenna for Internet Connection

STAFF

Currently, Visual Centers are staffed by two persons, a Coordinator and an Ophthalmic
Technician. They are recruited from a pool of Mid Level Ophthalmic Paramedical graduates
trained in Aravind Hospitals, which includes around 10,000 people. They are invitedplyp occ
the positions depending on their proximity to the Center and academic achievement. Salaries
start on a predetermined amount and increase with seniority. The general responsibilities and
qualifications of the staff are the following:

1 Coordinator: In charge of basic administration of the Center. Receives patients, measures
vital signs, records information in the system, and provides counseling when required. She
is in charge of processing payments, and reviewing the productivity of the Center.

0 Educdon: Higher Secondary Exam. Mid Level Ophthalmic Paramedical
specialized in counseling (2 years). Bridge Course, Position Training (43 days).
0 Uniform:Plain light violet Sari .

1 Ophthalmic TechniciarExamines patient with Slit Lamp and performs other exams,
communicates with Ophthalmologist, and records data in the electronic medical record.
0 Eaqducation: Higher Secondary Exam. Mid Level Ophthalmic Paramedical
specialized in refraction (2 years). Bridge Course, Position Training (43 days).
0 Uniform: Turquoise sari with white decorations.

FINANCING

Patients pay low fees for consultations and treatments. Consultations and treatments have
fixed prices. Al | transactions and invento
Coordinator receivgsayments and deposits are made in a daily basis to the bank, so only small
amounts of money are present in the Center. According to calculations by Aravind, 20 patients a
day are enough to cover the tiseglay operation costs (it is not clear if this udgs indirect
costs, such as the ophthalmologist salary, administration and others).
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MANAGEMENT

|ADMINISTRATION

The responsibility of the administration of the Visual Centers lies on the Hospital
Administrator. Therefore, each hospital administrator is in charge of 5 to 10 Centers. The overall
performance of the Centers is overseen by a Central Office. Many pfoteduredsuch as
keeping track of inventories, productivity and accoudtiage automatically performed by the
Centerodos software, which decreases the worklo

|SUPERVISION, EVALUADN AND MAINTENANCE.

The Coordinatorof the Visual Center has a binder with a map of the towns and villages close
to the Center. It also contains a calendar with thebgidgy productivity of the previous year to
compare it with the current year, and a table to keep track of the vipasidyt location.

Every month, a team of 5 people visits the Center to supervise its operation and give
maintenance to the equipment. The team includes an ophthalmologist, an information
technology expert, an administrator, and maintenance personnel.

SUPPLYCHAIN

Aravind Hospitals serve as central warehouses for Visual Centers. Equipment and
consumables are acquired through a Central Purchasing System, and delivered monthly to the
Centers by vehicle. For supplies that need to be delivered in a 8hwrtébame, for instance
spectacles, they are sent through courier. In addition, several goods are produced internally by the
Aravind System, such as Auroddhand antiseptic used in the Visual Centers.
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PHOTOGRAPHIC ANNEX: THIRUPPUVANAM VISUAL CENTER
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Outside View Coordinator in the Reception
Left Side View of Consultation Room Right Side View of Consultation Room
Glass Lense Costumization Machines Slit Lamp with Camera Attached

46

——
| —


















