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- OPERATIONS

1. Introduction

1.1 Principles : o e S T

The objective of the smallpox eradication project is:to interrurt
completely the transmission of -smallpox. Since this involves careful
systematlic vaccination of all ages. and segments of the population,
operational procedures and techniques focus on this activity. Smallpox
eradication will be realized by reducing; through vaccination, the number
of susceptibles in the population to the point where it is impossible for ‘(
the disease to sustain itself in a continuing .chain of transmission.

The extent to which the level of susceptibility must - pe reduced in
any area or population group is dependent on a number: of factors, -
including population density, size of the existing disease reservcir,
birth rate, migration rate, and frequency and character of disease
‘Introductions. Success will be realized through a continuing appraiszl
of the existing situation and adapting the attack: to .these factors,-. .

It is impossible to design-a set of specific operational . directives
which will fit all countries. or.even all areas -of.a single country. The
purpose of this section is to identify some general principles of operaticn
which have been shown to be effective in accomplisking the:objective of
interrupting disease transmission. Principles and approaches which should
be considered for the establishment of the importaqt maintenance. phase of
the programme are also elaborated.

In attacking disease in its natural habitat, principles must be
translated into specific actions within the ccontext of the characteristics
of the population and the behaviour of the disease in the area. Frequently,
these conditions.will:be poorly documented or unknowrn and. judgements will
have to be made on the basis of inadequate information., . It is hoped that
the principles outlined will be of help in making such Jjudgements.
Flextbility and a sense of -opportunism will 'be necessary to achieve an
expeditiocous and successful execution of the . programme.

1.2 Background

The strategy and tactics of a successful smellpox campaign in Bolivia
have been well described by Frederiksen 1. This campaign resulted in complete
cessation of smallpox transmission. In discussing reasons for. the effectiveness
of the campaign, Frederiksen lists a number of contributing factors. Some of
these apply specifically to the situation in u011v1a, but most are immeaiately
relevant to smallpox eradication anywhere' :



Iv-4

- Organization in administration and logistics ci' the campaign
specifically designed tc facilitate mass i
teams.

ination py mobile

- Separation of the functions of vaccination, supervisicn of
vaccination, and inspection of results, routine analysis of
statistics and epidemioclogical assessment.

- Uniform methods specified in a manual of procedures.
- Job descriptions for all categories of personnel.
~ Adequate provision of funds, egquipment, vaccine and transportation,

- Contractual employment cf auxiliary personnel subject to
professional supervision and probation.

~ Organization of vaccinators intc motorized teams and concentraticn
of the teams in one area at a time to increase mobility, facilitate
supervision and shorten supply lines.

- Advance planning of ltineraries of 3-4 week duration, followed by
one week of rest and preparation for the next itinerary.

- OStart of mass vaccination in the main streams of infection.

- (House-to-house) vaccination of all regardless of the history of
vaccination or smallpox.

- Exclusive use of lyophilized vaccine to ensure potency at the time
of vaccination.

- Elimination of the prior applicatlon of alcohel or other viricide to
the site of vaccination.

- Routine inspection of sample households for evidence of quantity and
quality of vaccination following vaccination.

- Health education and public information designed to reach even the
illiterate.

The factors which bear directly on campaign operations may be grouped into
five general categories:

(a) Administrative authority and financing (Part 2)
(b) Organization and planning {(Part 3)

{c) Staffing and personnel management (Part 4)

{(d) Field activities (Parts 5 and 6)

{(e) Health education (Section V)
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2. Administrative authority and financing

Of first importance for a smallpox eradication crogramme is a sound
administrative structure provided with sufficient authoriity and financing
to achieve the objective of eradication.,

A well co-ordinated, centrally directed, naticnal programme is of
particular importance with respect to smallpox which may be so readily
transmitted from one area to another and may quickly assume epidemic
proportions. Failure or serious delay of the programme in cne area may
have serious implications to an entire national programme.

Tn some countries, state governments or local units have sovereign
authority over most health programmes and act as they believe necessary
to conduct, or not oonduct, varicus health programmes. . For most disease
problems,. this may represent an effective administrative system but if
eradication is. to be aocompllshed, all must assume a role in an overell
co-~ ordinated scheme, Central responsibility c¢n the part of national
governments for the promofion and co-ordination. of the programme without
the authority to insure that the programme is being conducted properly will
generally lead to failure.

Central,direotidn,and co-ordination has further implications with
‘respect”to the costs of the programme. In several countries, for example,
there are many more va001natora employed for smallpox control than would
be regquired for a well- conducted eradication effort, These vaccinators,
in some instances, are employed by several Ministries of the government
and, in other instances, by various local administrative bodies. Super-
vision is poor; output and vaccination take rates are low; and coverage
is erratic., The total cost to the.government for smallpox control is
probably greater than a well—managed eradication effort.

To pér@it the exercise of such central direction and authority may,
in many'in§téncesy‘require special legislation. This should ne considered.

‘It follows logically that a full-time programme directorate at the
national level 1s required, whose lines of authority and responsibility are
suffic1ently clearly defined and whose authorities are sufficiently broad
and flexible to permit specific guidance of the programme through intermediate
administrative levels and ultimately to the periphery. The director of the
programme and appropriate supporting staff should.be appointed prior :to the
developmeht of planning for the programme. Since the programme depends heavily
upon proper field execution and requires a large measure of intelligent
opportunism and flexibility, it is important that the director, as well as the
supervisory staff, be preparsd to visit and inspect frequently the intermediate
and peripheral level operations.
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The provision of sufficient financing of the prcgramme is of
obvious importance. Theé capabillity of the natiocnal directorate
to exercise authority in the development and execution of the programme
througnout the country 1s often closely related to the method of
financing the programme. If all or a major portion of the funds are
provided through the national government, the efiective exercise of

authority on the part of the national programme directorate enjoys a
better chance of success.

3 Organization and planning

3.1 Collection of pertinent informatiocn

Before embarking on a smallpox eradication programme in a given
country, it is important to define the nature of the smzllpox problem
as well as the extent and nature of recent vaccination activities; to
determine the population distribution and characteristics and attitudes
toward vaccination; to assess the geographic and climatic characteristics
of the country; to appraise the resources availlable, and to match these
resources in the best possible manner to the problem. Information should
be collected regarding these several factors. Some of this information
will be immediately at hand; some may require more detailed searching or
reconnaissance surveys, Although reccgnizing that the more adequate the
information available, the better the planning, it must also be noted that
a reasonable balance must always be struck between the "educated guess" and
the often more laboriously determined documented fact,

3.1.1 Epidemiological and demographic data

Data regarding smallpox morbidity over the preceding 8 to 10 years
should be assembled. Numbers of cases by political subdivision by month
(or by week) as well as numbers of cases by age and sex will be of assistance
in determining in what areas and in what population groups particular
emphasis should be placed with respect to vaccination activity. By knowing
the usual seasonal pattern of the disease, appropriate readjustments can be
made in the disposition of teams engaged in outbreak control, Since smallpox
has been found commonly to follow long-term (4 to 6 years) cyclical trends,
a more realistic appraisal of the progress of the programme can be obtalined
if long-term incidence data are available.

In order to establish the number of vaccinations which must be given
during the attack phase, the size and distribution of the population and
its rate of increase is of obvious importance. Estimations for particular
segments of the country can be undertaken in collaboration and consultation
with the national statistics office, the WHO representatives and other WHO
staff such as those concerned with the malaria eradication programme and the
development of the general health services. Most countries will have some
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information regarding the annual numbers of live tirths, as well as the rates
of neonatal and infant mortality which permit the estimation of the rate of
population increase. Where no data are available, one may, for planning
purposes, assume a K per cent. annual population increazse, probably scmewhat
high for most areas but a safe estimate.

The distribution of population by area should be carefully worked cut and
assessed with respect tc its relative availability ancd accessibility at different
seasons and times of the year., In scme countries, aerial maps have been
prepared which are particularly valuable for working out logistics of vaccination
activities for mobile teams. In many areas, the malaria and yaws programmes have
developed quite complete data with respect to populatlon size, dispersion, |
accessibility and availability,

5.1.2 Political, social and religicus structure

A full understanding of the political, social and religious structure is
of the utmost importance in determining as to whc are tne influential lezders
who might persuade the population to be vaccinated. n scme countries, political
parties may exert considerable influence in determining pecple's attitudes; in
others, religious leaders may exert such an influence and, in many, each may
contribute to some degree with other political and social forces playing a
significant role, It is of utmost importance to have & clear understanding of
this structure and to gain the active support of essentlal persons vefore
initiation of the programme.

Population characteristics and attitudes should be abpraised. For example,
there may be nomadic groups of significant size, migratory workers cr tradesmen
with predictable seasonal and geographic patterns of movement; a substantial
number of women may be in purdah. Almost certainly there will be particular

hours during the day and particular days when people will be more readily acce:slble
for vaccination than at other times.

The -attitudes of groups with respect to willingness to accept vaccination
should also be appraised. However, experience has generally shown that
participation is greater than would be anticipated from "attitude surveys"; more
resistance to vaccination 1s usually predicted by local officials than is normally
encountered on a well-run programme. In brief, population attitudes with respect
to vaccination must ultimately be appraised with reference to the actual situation.
Pessimistic predictions by local officials or survey sociologists should be regarded
as tentative untlil the situation has been adequately tested with a competent
programme in the area,

3.1.3 Health organization and manpower

A comprehensive knowledge of the strengths and weaknesses of the existing
health structure, its organization and staffing administrative practices, legal
authorities, and method of financing and budgeting is, of course, required in order
to plan an optimally effective smallpox eradication effort which to the maximum
extent possible relates to the development of the general health services (see
Section VIII).



The nature and distriobution of all hospitals, health centres, aide
posts, and other medical facilities which conceivacly mignt serve as
detection and reporting sites for suspected smallpox cases should we

determined and plotted on appropriate maps. (See also Zection Vil.,)

The possible contribution which might be made by cificial cr
groups should be explored and evaluated. Major cuntricutions in the past
have been made by Red Jross or Red Crescent Jocieties, mission groups and
churches, the military, Departments of Education and Tuclic Lnicrmation,
various social eclubs, industries, schocls, etc. it has been the common
experience that, with imagination and persuasion, 2 large number i resources
can be brought to vear to accomplish the task. [However, unless firm
direction is available and is applied tc integrating the varicus contributory
forces, the programme can become hopelessly diccrganized with a consequent
loss of this valuable support.

voluntary

Legal statutes pertaining to vacecination or smallipox containment
procedures in an outbreak shculd be o2vbtained and their present and potential
applicability examined.

3.1.4 Available communicatiocn, refrigerazion and transport racilities

Since communication with the people regarding the need for vaccination
and the place and time at which it will be given will play an important rcle
in the success of the programme, facilities for communicetion, as well =zs
past successes and failures in different approaches to communication, shculd
be studied with care, Radio, occasionally television, newspapers, posters,
school education, exhibits, drum messages, village story tellers, euc. may
all be used with varying success in different areas,

These points are further elaborated under Section V, Education for
Co-operation.

Information should be gathered with respect to existent refrigeration
facilities which might be used for vaccine depots. The availability, nature
and maintenance of existing transport and communication facilities for team
use, vaccine shipment and case notification should be appraised.

3.2 Basic approaches to intensive country-wide vaccination programmes

The approach used in the systematic vaccination effort will have a
considerable bearing on the logistics and subsequent development of the
programme. Several approaches to intensive vaccination programmes have been
employed. Thelir relative merits must be carefully weighed.

{(a) Vaccination on a systematic house -to-house basis
(b) Vaccination of groups collected at a series of different locaticns

(¢) Vaceination conducted in established local health service dispensaries, ete,
(d) Combinations of approaches



iv-9

3.2.1 Vaccination on a systematic house-to-house basis

Many campalgns have been and are being carried out on a systematic,
carefully-mapped house-to-house basis. If done competently, the over-all
coverage which can be achieved 1s excellent by this method. Experience
shows that the individual vaccinator normally can vaccinate an average of
50 to 150 persons per day by this approach. Thus, a substantial number
of vaccinators and supervisory personnel is required, Failures with respect
to this system have been attributed, in large part, to unreliable vaccinators
and shortages of competent supervisory personnel.

In some programmes so conducted, efforts have been made to record
vaccinations and thelr results on individual detailed household rosters
for retention at the local health units. Household rosters are usually
prepared by an enumerator who moves in advance of the vaccination team, The
completed enumeration sheets are delivered to the vacclnators who next move
through the area noting each vaccination performed. Copies of the sheets
are then passed to a verification team who inspect the vaccination sites, one
week later, revaccinating those who do not exhibit a major reaction and
endeavouring to vaccinate those missed by the vaccinatcrs. Normally, first
level supervisors recheck a proportion of the records (up to 5C per cent.) and
second level supervisors, a somewhat smaller number (up to 2% per cent.). Although
this system should be highly efficient in guaranteeing adequate coverage, this
approach has falled in most circumstances. The construction of such rosters 1s
extremely time consuming and theilr maintenance is difficult; very large numbers
of staff are required; migrant families and groups have proved impossible to
handle by this system. With inadequate supervision a ccmmon problem, vaccinators
have, for example, prepared rosters from available lists of persons compiled for
other purposes and have simply listed these persons as having been vaccinated.
Unless the vaccinator and supervisory personnel in such a programme are uniformly
well trained, highly disciplined and strongly motivated, this system cannot be
recommended, ~ If used, considerable attention should be paid to devising the
simplest possible forms which permit the orderly recording of the minimum
essential information (name, age, sex, vaccination status) and which provide
flexibility enough to permit additions and deletions tc the households. Special
provisions, however, will still be required for nomads and other migrant groups.

As an alternatlve approach to a family roster maintained at the health unit
is a roster which is affixed to the dwelling. Certain malaria and Aedes aegypti
control programmes in the Americas employ this system. Although some of the
ocbjections noted above are not compensated for, such a system assures that the
vaccinator must at least visit the house, and supervisors can rapidly check the work
of the vaceclinators. The acceptability and feasibility of this approach, however,
will need to be appraised in various countries and areas. Strong cbjections may
be encountered if the villagers believe, for example, that the roster may be used
for tax purposes. ) :
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Another approach used effectively in several programmes requires an
enumerator to move in advance of the vaccination team numoering each of
the houses and noting the numbers of persons in each househcld. This is
usually marked on the dwelling with paint, e.g. 1/6, 2/4, 2/7, 4/2» 5/3,
The upper number designates the house and the lower number, the number of
persons resident therein. Through this approach, the vaccinators are
guided through the town in a systematic pattern; an estimate of coverage
is immediately available. An assessment team may follow the vaccinators
to determine, in a sample of vaccinees, the comparative frequency of takes or,
if more thorough coverage is desired, such a team could inspect all individuals,
vaccinating those without evidence of a primary scar or developing take.

Whatever the recording system in a house-to-house programme it may be
useful to have some simple method for marking the houses visited such as
with a clearly visible, water-resistant paint or dye. A colour "code" might
be employed, e.g. a different colour for each year of the programme, to enable
teams or vaccinators in maintenance vaccination activities to discern which
houses had been visited and when. It must be recognized, of course, that such
a marking system serves only as a "geographical” guide post which may be of
less value in the high risk slum areas of cities where families are constantly

moving in and out of the area. It is, of course, of no value with nomadic
groups.

Another approach can be considered in lieu of rosters or certificates,
namely the use of indelible dye (e.g. silver nitrate) to mark the finger nail
of the person vaccinated. A sample of households may be thus inspected to
determine the extent of coverage and proportion of vaccine takes.

3.2.2 Vaccination of groups collected at a series of different locations

Mass vaccination employing intensive advance publicity and the establishment
of vaccination sites on a village-by-village basis, on street corners, at
schocl sites; 1in markets and other places of congregation in major cities at
specific sites such as bridges or ferry crossings where large numbers may be
intercepted, permits a more efficient utilization of personnel. Simple
recording procedures employing only a tally sheet is the only practicable measure
for noting vaccinations performed. A carefully conceived scheme for concurrent
assessment is necessary. A sample survey of households followlng the campaign
may be carried out at which time those selected for surveys are asked whether
they have been vaccinated, and, if so, their reactions are read. The
vaccinators should be urged to try to reach all of the people. "Mopping up"
may be required in areas where coverage is less than 80 per cent., regardless
of density.

In contrast to the house-to-house type campaign, a more detailed planning
scheme, including more intensive health education, adapted to the individual
area, l1s required if the programme is to be fully effective. This is particularly
true in major population centres with less cohesive social structures. Speclal
attention will need to be paid to the poorly educated, economically depressed who
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customarily do not respond well to information disseminated through the mass
media. Speclal approaches based perhaps on personal contact will be required
in such areas, The operational complexities engendered by the large numbers
of personnel necessary for the house-to-house type campaign are, however,
simplified in this method. With fewer vaccinators needed, a higher guality
of staff may be hired thus ensuring a higher proportion of successful vaccina-
tions and more rigid adherence to procedures required for vaceine preservation,

This type of campaign may be carried out by scratch or multiple pressure
methods or may employ Jjet injectors., In some countries, a procedure has been
successfully employed in which all residents of each group of 10 houses (about
60 perséns) was collected at a nearby point. A vaccinator with one or two
additlonal persons to assist in assembling persons at the "collecting points"
permitted each team to vaccinate several hundred persons per day., In Brazil,
comparative appraisals were made between the "jet injector-collecting point"
type programme and a "multiple pressure-house-to-house" campaign 1in a series
of villages and towns ranging up to 35 000 population. These studies demon-
strated that population coverage, as measured by successful vaccinations, was
approximately equivalent with each system.,  The costs, personnel and transport
required for .the collecting point programme, however, were less than 25 per cent.
of those required for house-~to-house systematic programme.

3.2.3 Vacclnation conducted in established local health service dispensaries, etc.

Although local health service dispensarles can provide vaccination to those
willing or able to avail themselves of these facilities, experience has shown that
only limited coverage in a population can normally be achieved by this approach,
even in countries with a comparative plethora of available local health services.
The least well educated in the most densely crowded areas normally respond
poorly, although, it is in thils group specifically that the highest levels of
immunity are required. Nevertheless, these services should be utilized to
the maximum extent possible as an adjunct to the programme and in order to
facilitate long-term development of local health service units.

Jet injectors are now being employed in Brazil and several countries in West
Africa, Until more experience has been galned with respect to mechanical
problems associated with thelr use and untill special vaccine for the injectors
has been assured in sufficient quantity, their use for the present must be
restricted. ' " -

3.2.4 Combinations of approaches

Although the comparative value of each of the three approcaches noted may
be expected to differ in different countries depending on social and administrative
‘structure, existence of health facilities, etc., an efficient vaccinatlon scheme
which effectively incorporates all three approaches could be visualized,
Vacelnation initially might be conducted on a collecting point basis (by Jet
injection or scarification methods) to assure the cost benefits of this mass
approach, followed by a "mopping up" verification team which might visit each
house systematically to read the results of vaccinations performed and to
vaccinate by scarification all without a primary scar or developing teke;
routine vaccination or revaccination could continue to be offered at local health
facilities, well-child conferences, etc.
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Clearly, operational studies are needed tc appraise the efficiency
and costs of the various approaches under the circumstences encounterea
in different countries. 3uch studies ought tc be considered in most
programmnes.

3.2.,5 Combined programmes

The addition of smallpox vaccination to ancther prcgramme employing
systematic coverage of a populaticn in a vaccination programme (e.z. BCG)
or other disease control activity {(e.g. yaws) has proved effective in scme
intensified campaigns. Since the cost of transport is normally a majcr
expense in a mass vaccination programme, the combination of several
activities has a great deal of merit. It is recognized, however, that for
comblined programmes, some additional personnel will pe reguired. LI the
completeness of coverage is compromised by inadequate staif or planning, the
economy of the procedure will prove to be a false saving necessitating repeat
programmes in the area, ] ’

In some areas, consideration has been given to the merging of malaria
and smallpox eradication activities, In general, this does not appe&ar
feasible during the initial phases of systematic vaccination of the population
because of the differences involved in the logistics of the two operaticns.
From the inception, however, survelllance agents for malaria should be able’
to participate in disease detection and reporting activities. Given comparatively
simple training in smallpox diagnosis, malaria surveillance agents should be
able to report suspect cases and outbreaks without serious detriment to their
assigned malaria tasks and with obvious benefit to the smallpox programme.
For surveillance agents to undertake routine vaccination activities will be
more difficult without compromising either the malaria or smallpox programmes.
If such is contemplated, careful planning and pilot projects should precede
implementation of this activity,

N

33 Timing of campaigns

Since the obJjective of the vaccination campaigns is to induce a high
continuing level of immunity in the population, several factors influencing
this level must be considered which bear on the speed with which the over-all
programme needs to be carried out. Smallpox vaccilnation is followed by a .
waning immunity. Complete protectlon cannot be assured for longer than three
years following successful vacclination, after which the proportion of persons
with full immunity falls gradually. In addition, susceptible newborns are
continually being added to the population. Migrants, particularly in-urban areas,
constitute an unusually susceptible population group. Susceptibles thus will
accumulate rapidly in all countries, Therefore, total coverage of a country
by vaccination should be completed as rapldly as possible, certainly within three
years. :
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Obtaining total primary coverage in three years requires cereful detailed
planning. Estimates should be made and goals set for the number of vaccinations
during each year. Monthly targets for the first year will assist in early
assessment of the adequacy of pre-planning and will indicate if, where and how
additional staff end for facilities may be required to finish the vaccination cycle
on schedule. L e o

There is a definite need for realistic scheduling of field activities
during the year. It may be necessary to limit vaccination to certain times of
the year for reasons of climate (season) or the traditional customs of certain
tribal peoples. Seasonal factors can readily be planned for, since, for example,
periods of heavy rains are widely known and recognized as & limitation. Less
evident, and often ignored in planning, are the human factors controlling
accessibility to some populations. Nomads, although often difficult to reach,
frequently have sites which are regularly visited at a specified time of the year.
For example, the Moors of Mauritania and the Touaregs of Niger are widely
scattered over a vast territory except during the pericd of the date harvest in
August, when they may be found concentrated at certain oases; large numbers of
the Fulani of Niger and Northern Nigeria leave their homelands during the dry
season to drive their cattle southward when the grasslands of the north dry up;
some fishing villages of the Niger delta are nearly devoid of pepulation for
several months of the year when entire family groups move to fishing grounds close
to the Bight of Benin; movements in connexion with religious festivities such as
in India and in Moslem countries may result in displacement of large numbers of
people. These are but a few examples of the more extensive types of population
movement, Less dramatic, but equally important for planning a vaccination
campaign, are the seasonal population shifts due to agricultural activity such as
planting or harvesting, which can interfere with plans for systematic vaccination.
Unless the possibilllty of such customary changes in the way of life is considered,
and information regarding them is actively sought, they may be overlooked, with
disastrous effects on planned schedules and coverage.

Consideration should also be given to the time of day and the days of the week
during which teams could most profitably work. If conventional working hours are
rigidly followed, large numbers of workers may be absent at the time a vaccinator
or vaccination team visits the house or area. By conducting operations in the
early morning and perhaps in the late afternocon and evening hours, better coverage
may be obtained. Additionally, since vaccinators normally do not work on one or
two days each week, it may be preferable to designate these days at some time during
mid-week and-to extend vaccination efforts throughout Saturdays., Sundays, market
days, feast days, etc. when, again, better coverage may be obtained.

3.4 Establishment of area priorities

Within the framework of total geographic coverage in two to three years,
priorities must be established in the selection of target areas, As Frederiksen
advised, the initial effort should parallel the "mainstreams of the disease" where
possible, Data sufficient to ascertain these "mainstreams" may be inadequate
and one then must rely on an understanding of the general epidemiological behaviour
of smallpox. Smallpox is primarily a "crowd disease", dependent on person-to-
person contact and on a steady availability of susceptibles. Since the smallpox
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virus is dependent upon person-to-person transmissicn for survival, i1t will
spread most readily where populations are crowded together and will have
difficulty, similar to the vaccinator, in reaching remocte populatvion groups.
Even with more modest coverage of such remote groups, smellpox transmission
should cease if there is good sustained coverage of the more accessible,

densely crowded populations and if the remote populations are not numericsally
large.

Since urban populations are most accessible, it is possible that previous
vaccination efforts may have been more intense in these areas than elsewhere.
If so, the mainstream of infection may lie within particular subsegments of
the urban area (e.g. densely crowded migrant areas), Recent data regarding
smallpox case occurrence in the country will be helpful in discerning this.,.
Geneeivabiwa{he principal reservoirs may lie outside urban areas but unless
evidence exists for such a conclusion, urban concentrations, in theory and
in the light of previous experience, must be considered of highest priority.

In urban areas in most endemic countries, there are Large migrant
populations, constantly entering from rural, relatively inaccessible and poorly
vaccinated areas. Normally, these people live under densely crowded conditions.
The potential for introduction and spread of smallpox in these areas is maximum

at all times. Continuing, specially developed, vaccination programmes should be
planned specifically for these areas.

In general, it is better to initiate a campaign in an operational area
where population acceptance of vaccination is good and the logistics are simple
than in a more difficult area where the results may be dubicus. It takes time
to develop an effective method of operation and a smoothly functioning supply

system. This is best accomplisned under conditions of as little stress as
possible.

3.5 Continuity of operation

Once area priorities for the campaign are assigned, there 1s much to be
gained by planning the coverage to expand until contiguous geographic areas are
covered. When campaigns are planned for urban areas, activity should be
expanded in an ever-increasing arc or circle until the population "water shed"
has been completely covered. These areas may be defined by political boundaries,
geographic considerations, or areas limited strictly by population dispersion
factors. Every attempt should be made in planning the timing and priorities of
the programme to ensure that an area once approached has been fullz covered. It
makes little sense to conduct a number of urban campaigns at various points in
a country without providing for the adjacent, peripheral populations who
frequently visit and sometimes migrate to the urban areas. Vacecination activities
in an area should be conducted in contiguity so that there is a coalescence of
vaccination areas as the campaign progresses. Again, however, the need is
stressed for special continuing or frequently repeated campaigns in the lower
socio-economic "floating" populations of major cities.
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3.6 Co-ordination between countries

Co-ordination of the campaigns between countries and along national
boundaries is an obvious need. This important activity should be
initiated by the interested governments and assisted by WHO representatives
and WHO regional offices, Typlcal of existing problems are those, for
example, along the Togo-Ghana border where the Ewe population overlaps
extensively into both countries and migrates readily between the two.
Inter-country co-ordination and co-operation with respect to timing of

campalgns, reporting of cases and use of health educaticn materials is an
evident need.

3.7 "Fire fighting" teams

While the initial systematic vaccination programme is in progress,
disease outbreaks are to be anticipated. These should be attacked vigorously.
If populations in such areas can be rapidly and widely vaccinated, the process
of eradication will be sharply accelerated,

Planned schedules of individual vaccinators and teams should not be
disrupted to counter such outbreaks. If teams or vaccinators are diverted
to counter these outbreaks it will soon be found that the entire effort is
fragmented, publicity regarding anticipated days of vaccination will have
been for nought and the previously systematic effort may degenerate intc chaos,
* One or more trained mobile teams should be Tormed who can mcve rapidly
into an area to vaccinate immediate household contacts of cases and to conduct
in.the area (perhaps 100 to 200 yards or more) a "collecting point" type
programme embracing several hundreds to a few thousands of perscns. Vaccinetion
of groups in this manner should not be considered as a part of the systematic
effort -~ rather, such groups should be revaccinated when planned under the
schedule of the systematic programme. Although this may result technically in
some unnecessarily frequent revaccination, the logistics of the "fire fighting"
teams can thus be simplified and the number of sites which they can cover will
be much greater, (Additional considerations with respect to specific measures
in the instance of an outbreak are described under Section.VII, Surveillance.)

3.8 Advance publicity and arrangements staff

Although the entire staff from vaccinators through supervisors should be
engaged in the course of their activities in the continuing process of education
of the people regarding the need for vacecination, and the importance of case
notification (see Section V, Education for Co-operation), some additional staff
responsible specifically for advance publicity and arrangements will be required,
This 1s of importance particularly where vaccination is to be carried out by
mobile teams. For this type of programme, advance "scouts"™ will be required to
move ahead of the team by several days to a week to publicize the arrival of the
team and to make necessary arrangements for the team's activities. Securing
collaboration from the local administrative and tribal authorities, as well as
health inspectors and health assistants, is of vital importance to the success
of the programme.
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3.9 Assessment
See Section VI, Assessment
3.10 Surveillance
See Section VII, Surveillance
5.11 Iegisiation
See Section IX, Health Legislation

L, Staffing and personnel management

In all countries, there should be, as previously noted, a specifically
designated official serving as a national programme director, who will be
responsible for over-all supervision of the project. It is expected that
in most countries these officials will be medically trained.

4.1 Recruitment and screening

Several guidelines have been found useful in recruiting national personnel

for use in static and mobile health services in rural areas”. In essence
these include:

4,1.1 A spoken and written working knowledge of the lingua franca in which
official work is conducted as well as a speaking knowledge of predominant
local dialects, where possible. Such should be required for all supervisory
personnel, assessment teams and recorders. Although desirable, it should
be possible for vaccinators to carry out their functions reasonably well
without a knowledge of the written language except in programmes employing
jet injection equipment. For the jet injector programmes, vaccinators will
be required to be able to read the maintenance and repair manuals.

°

4.1.2 A knowledge of arithmetic-to the level of working out a percentage

by all supervisory personnel, including team leaders and assessment team
staff.

4.1.3 Motivation, willingness to work in the field and, preferably, previous
experience in working in the bush. These are important considerations,
particularly for personnel assigned to vaccination, assessment and "fire

fighting" teams, who will spend a considerable amount of their time in field
activities.

4.1.4 Educational requirements for selection at all levels which are low
enough to permit final selection of personnel from a reservoir of candidates
substantially larger than the number of personnel required. It has been
suggested? that with respect to level of schooling, one should designate
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the maximal level at which one can expect more than sufficient applicants
from whom the best can be selected. Under most circumstances, it is then
advisable not to accept the occasional applicant with a much higher standard
who, in many instances, will be found to be a man of lower basic intelligence
who had failed to get more congenial work.

Since techniques with respect to the programme are not generally
complex and can be taught in a comparatively brief period, recruitment
from a broad variety of skills and competences is possible, keeping in
mind the general attributes noted above. Possible sources of staff for
vaccinators as well as first level supervisors include health auxiliaries,
sanitarians, laboratory technicians, health inspectors, teachers, community

development and agricultural extension agents, social workers, police
officers, etc.

In general, younger individuals with a minimum of family responsibilities
have been found to be most adaptable to varying conditions, at the same time
exhibiting more energy in carrying out their assigned tasks. In some
countries National Service personnel can be employed for vacecination duties.

Depending on circumstances within the different countries, a proportion
of vaccinators may need to be selected who are members of particular tribal
or national sub-groups who can act to secure acceptance of vaccination by
the groups in question. Female vaccinators may be required in certain
areas to vaccinate women who are normally secluded.

4.2 Probation and retention

The staff, particularly at lower levels, should be employed initially
for a probationary period of perhaps six months to one year. The privilege
of releasing employees who are found unsatisfactory for field activities
should be liberally used to exclude the less desirable.

4.3 Job descriptions

Job descriptions should be drawn up before recruiting begins. Since
funetions and responsibilities to be assumed by recruited personnel may be
varied depending on the level of personnel available for employment, it may
be wise to review and revise Jjob descriptions after field activities are
underway and practlcal experience has been gained.

4.4 Stability of employment

Unless some reasonable assurance regarding stability of employment can
be provided, experience has shown that the more capable and energetic seek
employment elsewhere leaving behind the less energetic and less capable with
sometimes fatal consequences. From the beginning, long-term plans should
be formulated to incorporate at least a proportion of the promising vaccinators
and supervisory staff into the general health services of the country. Such
plans should be made known to all programme staff.
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4.5 Pay practices

Provisions should be made from the outset to ensure that the staff
is paid regularly. As Waddy (1963) attests®, "the whole credit system
depends on the arrival of pay by the end of the wmonth, which does not
mean the 2nd or 3rd of the next month". Nothing will destroy the
efficiency of an operating programme guicker than an uncertain pay policy
which makes it impossible for a man to plan adequately for family and
household support, as well as for personal subsistence. Provision for
shelter and food for vaccinators when away from home must also be arranged.
Acceptance of vaccination on the part of villagers may be seriously
compromised if they are regularly obliged to house and feed vaccinators.

Per diem for travel and work away from headquarters should be
arranged for supervisory personnel at central and intermediate levels.
This is often neglected. Without such provision it may be financially
impossible for headquarters personnel or "fire fighting" teams to undertake

the necessarily frequent field activities essential for optimal supervision
and operation of the programme.

4.6 Morale

Although adequate pay as well as an efficient system of pay disbursement

is a prime essential, other devices have been used successfully to improve
morale, e€.g.:3

4.6.1 1Identifying insignia, badges, etc. These may incorporate pertinent
national symbols consistent with the national scope of the programme and may

in turn be utilized by headquarters public relations people in publicity
directed to the populace.

4.6.2 Formal rewards and recognition such as ceremonies, letters of
commendation, medals, etc., which provide recognition to the best
functioning units. Such recognition should be based on clearly defined
critaria of excellence, such as highest percentage of vacecination coverage,
most time afield, lowest personnel turnover, rapidity of disappearance of
smallpox, etec. Vagueness in recognition policies should be avoided to
prevent suspicion of favouritism. It is necessary, however, to exercise
caution in granting awards to ensure, for example, that quality is not
sacrificed to quantity.

In general, team or group awards have been found more practicable than
awards to individuals. Individual award systems are particularly subject

to political and soclal pressures and may, in the end, be more harmful than
beneficial.
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4.6.3 Motivation will te considerably improved if a promotion system

1s developed by which capable individuals with potential for development
may be given posts of greater prestige, greater respcnsibility and greater
pay. Where higher supervisory posts have been consistently filled by
persons outside an "organization", morale, motivation and efficiency have
often been seriously compromised,

4,7 Local volunteer personnel

In each country, available resources will necessarily limit the
number of pérsonnel who may be employed. Local volunteer personnel can
be of considerable value in supplementing resources, Such persons are
generally avallable in every cility and village and may be of assistance in
health educatlion activities, in general publicity, in organizing vaccinees
into lines, ascertaining age of vaccinees, establishing vaccination posts,
etc. Red Cross or Red Crescent socleties may be of particular help in
some countries. In Niger, for example, an effort has veen made by the Red
Cross to provide training 1in basic first aid techniques to schcol teachers
throughout the country. Such individuals could be of considerable
assistance in a vaccination programme in their respective areas.

4,6 Supervision

The quality and effectiveness of supervision at all programme levels,
but particularly with respect to supervision of auxiliary health personnel,
has principally accounted for the success or failure of smallpox programmes
in the past. This applies no less with respect to the general health
services programmes generally.

At each supervisory level, from the national programme directorate to
team leaders in the field, the responsibilities which each perscn has, as
well as his limit of authority, should be clearly defined, As a general
principle, responsibility should be assigned and authority delegated tc the
maximum extent possible, Only if this is done will those in more responsible
positions be able to spend a sufficient amount of time in development of
programme’ plans, in providing technical guidance, in assessment work, etc,
Effective supervision for a programme such as that involved in smallpox
eradicatlon, demands frequent field contact, guidance and assessment on the
part of the supervisory staff at all levels,

For the national smallpox programme there should, as previously noted,
be a full-time professional director plus, of course, other supporting staff
as required. Since health admlnistrations and administrative procedures
will vary widely in character at intermediate levels (region, province,
district) the nature of smallpox programme supervisory staff may be expected
to vary at this level, In very populous areas, a full-time professional
director with requisite supporting staff would appear indicated; in less
populated areas, supervision of the programme might be assigned as a part-time
activity to a professional staff member with responsibility for other communicable
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disease control activities, In a number of countries the regional,
provincial or district health inspector carries considerable responsibilicy
for immunization programmes, including vaccination against smallpox.

Whatever the pattern, it is important that a specific person be designated

as responsible and acccuntable for the success or failure of the programme

in his area. Administration ané technical guidance should be direczed through
this individual to lower administrative levels and ultimately to field steff.
Similarly at each lower administrative level, responsibility, authcrity and
accountability must be clearly defined and understood.

In some programmes, a "serial inspection" system has been instituted with
notable success. In this scheme, samples of the first supervisors reports
are verified by the second level supervisors through personal field inspectior.
Similarly, a sample of reports of the second level of supervisor is checked by
the third supervisory level, etc. By this means, the Ireguency of seriously
erroneous or bogus repcrting is sharply reduced.,

In the process of planning the programme, specific measurable gosls and
objectives (time targets and area schedules) should be established For each
supervisory level., These may be expressed in terms of numbers of vaccinaticns
to be performed during each time period, percentage of coverage to be achieved,
number of smallpox case reporting sites to be incorporated into the reporting
network, etc. The more specific the objectives the easier it will be for
individuals at each level to understand what the task is that is expected of them.
Supervision is thus simplified.

The selection of supervisors should be based on personality and the capacity
of the individual to provide leadership and master new skills. He should be
acceptable on ethnic grounds and should speak the language ¢f the people whom
he will supervise, His responsibilities should be clearly defined through an
appropriate Jjob description, with which he should become thoroughly familiar
during training. In general, it 1s desirable in the initial phases of a
programme that supervisors be selected and tralned first and most desirable that
they then participate in the selection and training of those whom they will
supervise, When subsequent appointments are made, promotion of those within
the programme 1tself should first be considered. As previously noted, this will
materially improve morale; further, such individuals will already have a basic
knowledge of the programme activities. The first level supervisors, those
responsible'for a vaccination team or a group of vaccinators, might be selected

from amongst the promising vaccinators themselves or other general health service
workers, )

Whenever feasible, supervisors should reinforce the authority of a vaccinator
or other health worker and guide him in assuming progressively greater responsibility.
The raising of standards of work, in general, should be gradual and by encouragement ;
blunt criticism of mlistakes leads to discouragement. Constant reiteration of the
value of teamwork 1s necessary if the work of individual auxiliaries is to be
co-ordinated and morale sustained. '
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The follow-up of any health worker after training involves
continuing assessment of performance. The supervisor should discuss
with the health worker his weaknesses and strengths and guide him to
overcome his shortcomings. Encouragement of high standard of conduct

and ethics by precept and example is an essential responsibility of the
supervisor.

k.9 Team training

Once personnel are recruited for the various Jjobs in question,
a period of training must be undertaken to provide each person with
a thorough familiarity with his job. He should, at the end of training,
be capable of efficientiy performing his assigned tasks and should be
aware of the existing lines of authority, the administrative practices

related to promotion and the rewards and disciplinary procedures operative
in his benefit.

Although each member of the vaccination staff will have a specific
assignment, i.e. vaccinator, recorder, driver, etc., it is desirable
that each should be trained, and able to perform, tc the maximum extent
possible, tasks required of others in the group. Illness, vacation
leaves, individual emergencies, and unanticipated operational situations
will often necessitate dne worker assuming the duties of another.

4.9,1 Orientation

Each of the vaccilnation programme staff should be oriented to all

aspects of the operation, through lectures, discussions and practical
exercises: ’

4.9.1.1 Programme

All concerned with the programme‘should be fully acquainted with the
basic rationale and objectives of the programme; the strategs of the
programme; the various operational components of the programme, e.g.
systematic vaccination, assessment, surveillance; the characteristics

of smallpox itself; +the nature of smallpox vaccine and the principles
involved in vaccination.

4.,9,1.2 Administration

Personnel involved in all levels of the operation must be informed
as to the existing lines of authority and responsibility. Each man
should know his supervisor and those over whom he will exercise supervision.
He should be thoroughly familiar with the expected benefits of acceptable

and superior performance in the field and also of the consequences of poor
performance.
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4.9.1.,3 Education of the pﬁblic

The importance of public acceptance of vaccinatlon should be
stressed. The fact that each vaccinator or vaccination team
member, as well as other staff, will play an important continuing
role in health education needs to be emphasized., Material which
may be used for this purpose should be reviewed; discussions
should be held regarding the nature, content and method for prcviding
explanations to the average person regarding vaccination and its
purpose as well as the importance of reporting of suspected cases of
smallpox as rapidly as possible to the proper authorities,

4,9.1.4 Equipment and supplies

Each individual should become fully familiar with equipment
that he is required to use. For vaccinators whe may be using the
Jet injector equipment and for drivers, this may involve the issuance
and explanation of detailed manuals for use and maintenance of their
equipment. This will only be possible, however, when such personnel
are literate. When they are not, the training directocr must be
responsible for ensuring that they are fully trained by properly

illustrated talks. Practical tests must be given at all stages of
training.

4.9.1.5 Vaccination and vaccine handling

Vaccination technique and vaccine handling should be emphasized
particularly. (See Section III, Technical Considerations.) A well-
trained vaccinator using potent vaccilne should consistently obtain
primary vaccinatlon take rates exceeding 95 per cent. In many
programmes, however, where satisfactory vaccine has been employed, 1t
has been observed that vaccinators obtain take rates of only 60 per
cent, to 80 per cent. Such is most commonly observed where vaccinators
are part-time only and responsible for a variety of different activities.
This is an inexcusable and costly deficit related specifically to poor
training and/or motivation. Special sessions should be conducted with
respect to vaccine storage, handling, reconstitution, etc. Particular
emphasis must be placed on the deleterious effects of heat and light;
the need for reconstituting vaccine immediately before use and the
importance of discarding reconstituted vaccine at the end of a working day.

4,9,1.6 Required records

Each team or, in the case of house-to-house vaccination, each
vaccinator wlll be required to submit certain routine records regarding

the number of vaccinations performed, etc. Such records should be fully
discussed.
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4,9.2 Practical field training

1]

Following a period of orientation and irdividual instruction, all
individuals should undergo practical field wtraining. rcr a mobile
vaccination team, this should be designed so that over a pericd ci days
the team acquires a semi-automatic mcdus operandi. 'These drills chould
cover the details of operating in the field including the logistics of
setting up a campaign in an area. Estaclishment of a work routine should
include unpacking the truck, setting up the station, rolicing the line cof
vaccinees and otherwise assuring an crderly operation, handling of
vaccines and equipment, filling in of records, maintenance and repair c<:
jet injecters (if applicable) and repacking the truck and leaving the area.
‘For those personnel who will be invelved in discussions with lccal
authorities, there should be a specific drill to assure that they know the

objectives of the programme and can fully explain the {ield operations of
a2 team to a local authority.

Vaceinators engaged in hcuse-to-house vaccination should ve carefully
drilled with respect to systematic coverage of a village or town to insure
that all units are contacted, as well as the type of approach tc ve used
and explanations to be provided to the householder.

Once the vaccinators and vaccination teams have become familiar with
these responsibilities and proposed activities, ana have gone through the
necessary drills to acquire technical proficiency, practical training
should be carried out. This might be done first at a local healtn centre,
school, government or mission hospital or aide post, or a local industry.
Subsequently, towns and villages should be included as practice areas.

Provision should be made in the fleld training for the vaccinators and
vaccination teams to examine, under supervision, the individuals whom they
have vaccinated in order to assess the effectiveness of their technique,

In addition, those who are selected to do assessment or "mopping up"
work should have specialized training in the methods and forms to be used.
If a nearby village is vaccinated as part of training for the vaccinators,
the same village should be used as a training ground for the assessors and
for evaluating apparatus and materials used for health education.

4,9.,5 Duration of vaccinator training Co

The duration of time required for the training of vaccinators will vary
from country to country depending upon the quality of personnel, the nature
of the programme, etc. Such training generally can be accomplished within
seven to ten days with an additional five to ten days of additional close
supervision in the field. The better the initial orientation of the vaccinators
and vaccination teams, the more likely the success of their eventual performance.

Particular emphasis shouid be placed on closely supervised practical training
experiences.
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5. Composition of vaccination groups and reguisite equipment

5.1 Programmes employing vaccination teams - ccollecting point programme

5.1.1 General supervision

A supervisor should be designated who is responsible for the work of
three to four vaceination posts (urban "collecting point" programme) or
three to four vaccination teams, depending on the character of the programme.
This individual should have a vehicle and should be able to assume respon-
8ibility for detailed planning and timing of a programme within a designated
Jjurisdiction, as well as the consolidation of reports from the various teams
and their transmittal to higher authority. He must, of course, be concerned
with the morale and efficient operation of teams for which he is responsikle.
His functions might also include responsibility for the efficient flow of
supplies to the teams; direct supervision of advance publicity personnel;
arrangements for housing, pay, ete., of teams; arrangements for the training
of new staff; contacts with local political and/or religious officials to
ensure their support for the programme. It is certain that only if the
several teams responsible to him are within a reasonable geographic proximity
will he be able to exercise proper supervision.

5.1.2 Personnel for vaccination team

The size of the vaceination team may be expected to vary from area to
area depending upon the population density, the geography, the type of
transport available, the nature of the programme, etc. From the standpoint
of supervision, mobility and efficiency, a given team should generally not
be larger than the number which can be conveniently transported in a single
vehicle. Recognizing that programmes will vary quite considerably from area
to area, a typical team might consist of the following:

5.1.2.1 Team leader

He should be responsible for contacting local authorities at the time
of arrival, establishing and organizing the vaccination site, supervising
the various workers and voluntary local personnel, insuring an adequate
flow of vaccine and supplies, and carrying out emergency repairs on Jjet

injection equipment (where used). He may substitute occasionally for
absent personnel.

5.1.2.2 Vacclinators

When vaceine is to be administered by scratch or multiple pressure
techniques, two to four vaccinators may be required. Working intensively,
each vaccinator should be capable of performing as many as 100 vaccinations
in an hour. Where jet injectors are used, one or two vaccinators should
suffice for each gun; with a single gun, 500 vaccinations in an hour
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can be readily performed. Over the course of a day, however, the average
number of vaccinations per hour may be expected to be much less than the
figures cited;"an‘hourly average of one-third to one-half the maximum out-
put noted would constitute gzood performance.

5.1.2.3 Recorder . ‘ o L ‘.1 -;\,i

Since simple tally records as to ndmbers of persons vaccinated are the
only feasible type of record in a collecting point'programme, one record:’
should be able to process persons rapidly enough for the number of

vaccinators noted above. Use of reliable volunteers should also(belcoh— ‘
sidered. '

5,1.2.4 Driver : 'fi“'” T

In addition to his responsibilities as a driver, if not prevented in
doing so by regulations, this individual may be instructed to carry out
various functions, including crowd control, promotion of the vaccination
effort, replenishment of supplies, ete. As a practical matter,. it has
generally been found best to assign the driver sufficient duties to keep
him occupied. _Unoccupied, such drivers normally disappear from proximity

with or without the vehicle or, worse vet, occupy themselves by tinkering
with the motor,

5.1.2.5 Jet injection technician

In programmes employing jet injectors, a well-trained technician will"
be required who 1s capable of carrying out more major repairs than those
which the team can perform. Such an individual should be located within
reasonable proximity to the operating teams. In Brazil, one such technician
‘is"assigned for each 25 to 40 injectors in operation.

5.1.3 Loecal volunteer personnel

ARSI

Local volunteer personnel can be of considerable assistance in establishing
vaccination lines and performing various ancillary tasks. The assistance of
police, village elders, school teachers, Red Cross or Red Crescent Societies,
and Boy Scouts, may be used most effectively if well supervised by the team
leader. The formation of disciplined vaccination lines from many hundreds,
sometimes thousands of milling people is a difficult but highly essential
operation. School teachers might substitute for recorders; appropriate
volunteers might ve despatched to various parts of the village or town to remind
people of the vaccination activity and to urge them to attend; where local
fetishers exert considerable influence, the simple presence of a police officer
may permit the villagers to come forward for vaccination where otherwise they
could not do s0; ete. »
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5.1.4 Advance publicity and arrangements perscnnel

An individual who can move in advance of the vaccination team to
visit designated vaccination sites is of great value. Such an individual
can approach village officlals to explain the campaign and to notify them
regarding the specific day of visit, make arrangements for the vaccination
post, and, as needed, provide specific informaticn and meterials for distri-
bution. The work of such personnel can be effective only if well
co-ordinated with the work of the vaccination teams. Accordingly such
personnel should be directly responsible to the supervisor of a unit of
three or four teams (in densely populated areas) or to the team leader
(where populations are more disperse).

5.1.5 Equlpment

Comparatively little equipment for vaccination is required for moblle
teams (see also Section X in which vaccination kits are discussed):

smallpox vaccine and diluent;
syringes or dfoppers for reconstituting vaccine;
vaccinostyles, needles or jet injectors (with spare parts)
(see descriptions, Section 1II, Technical Considerations);
vaccine applicators;
alcohol lamps or other sterilizing equipment {where needles are 1o be re-

used) or tincture of iodine solution (for jet injector sterilization)s
towels;

record forms,
Of additional value may be the follewing:

silver nitrate crystals and suitable container for making up a 15 per cent.
appropriate solution (where "finger marking" technique to be used);

folding tables and camp chairs;

several hundred feet of manilla rope with wooden or metal pickets
(for organization of vaccination lines);

clip boards;

megaphones or other loudspeaker equipment;

camping equipment ;

First Aid equipment.

5.2 Programmes conducted on house-to-house basis

5.2.1 Supervision of vaccination groups

A supervisor for each four to five vaccination pairs and appropriate
follow-up personnel (see below) is normally provided. This man should have
a vehicle which may be used for transport of vaccinators, supply distribution,
etec, He should be able to assure responsibility for detailed planning of the
work of vaccinators within a designated area, as well as the consolidation and
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transmittal of reports. He must, of course, ve concerned with the mcrale
and efficient operation of those for whom he is responsible. Other functions,
as outlined under 5,1.,1, might also be included in his scope of responsivility.

5.2.2 Other personnel

5.2+2.1 Enumerator

In house-to-house campaigns, an enumerator normelly precedes the team,
As noted under 3.2.1, the enumerator acts to map the area, number the hcuses
and designate the number of persons in the house; where "family rosters" are
. used, he may prepare such a roster for subsequent use for the vaccinators. The
enumerator will require the necessary forms and material for marklng ot houses,
where this is to be done. ‘

5.2.2.2 Vaccinators and recorders

A team 'of two vaccinators generally work together. The number of -
vaccinations performed per day by such a team has been found to vary depending
upon population density and ease of contact with the population. In general

5070 to 150 vaccinations (average ) is the normal cutput per day. Using
"family rosters", the lower figure is more normal.

5.2.,2.3 Vaccinator for assessment and follow-up

An additional person is generally assigned to revisit the houses one week
later to read vaecination responses, to revaccilnate those without a take anc
to vaccinate as many as possible of those missed by the original team.
Sometime follow-up on a sample basis can be applicable., Sufficient data
should be collected on a house-to-house basis to permit the evaluation of the
vaccine and the quantity and quality of work of each vaccinator each montn., If
the percentages are consistently below standard, the vaccine or the vaccinator -
should be discarded or dismissed and the area should be revaccinated.

5.2.3 Equipment

A vaccination kit (see Section X, Administrative Support) is normally
provided to each vaccinator and necessary forms fcr recording. If the forms
are to be affixed to the dwelling, a stapling device, hammer, nails and glue
(used in the Americas for malaria and Aedes aegypti nrogrammes) should alsc be
provided,

6. Development of the vaccination programme in an area g

6.1 Initial contacts

Preferably prlior to the arrival of teams in an area, supervisory personnel
should meet with necessary health and other governmental officials and, as
appropriate, religious, tribal and other civic leaders who may be influential
in determining the response of the population. As a general rule, the more
extensive the participation of such people, the better the knowledge of the
programme and the more successful the campaign.
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€.2 Local logistics

Arrangements to be discussed should include, as appropriate, the
question of living accommodations for team members, storage of vaccine
(refrigerators) and supplies, organization of local publicity, snd a
determination of where fuel for vehicles can be obtained. Unce the basic
logistics are worked out, a reasonable plan can be executed to provide
effective coverage of the populatlion within the allotted time,

6.3 Vacclnation schedules

The number of villages or urban concentrations within a subdivision
should be tabulated along with their estimated populations, In a few
areas the geographic distribution of villages may be determined fairly
accurately from maps and population data available at the national level,
but in many areas these will need to be supplemented from local sources,

The presence and condition of local roads and communications should
be noted. Working schedules may then be devised based on estimates of
the time required for each area of coverage. Where house-to-~house coverage
i1s planned, sectors will have to be carefully blocked out to avoid excessive
transport of the vaccinators, at the same time ensuring they are not so
dispersed as to meke supervision impossible.

Team leaders should be fully aware of the nearest source of supplies,
the requisite times required to obtain these supplies and the necessary
procedures for procuring supplies from the depot. Where possible, field
activities should be planned so that the teams include extended field
tours in the reasonable proximity to supply bases,

6.4 Selection of vaccination posts (for vaccination teams)

These posts should be chosen on the basis of population size and
proximity to smaller, less populous villages surrounding them, Natural ’
centres of concentration should generally be used as vaccination sites, l.e.

markets, schools, churches, dispensaries, and other official or traditional
centres of social interest.

As described under 3.2.2, better coverage may sometimes be obtained by
developing a great many "collecting point" stations (at the extreme, one for
each complex of 10 houses), the teams spending only a comparatively brief
period at each station before moving to the next. Such a system requires
good advance publicity and timing but, by "bringing the vaccine to the people",
usually serves to improve particlpation.

6.5 Design and operation of vaccination post

Prior to initiating field activities, the team should have been thoroughly
drilled in a regular, co-ordinated routine for setting up a vaccination station.
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6.5.1 Post design

50 far as possible, all eiifcrte should ve made o heve the vaccine=s
enter at one end of a vaceination "precduction line" and leave at the other,
with a clear separation of those vaccinated and those waiting tc be
vaccinated, This is most easily accomplished Ly using a tuilding which
permits entry through one docr and exit through another. Where this is not
possible, heavy rope can e used to accomplish the same end (Figs. 1, 2 &ndé 3).
When vaccination is performed outside, shade should be prcvided (under a tree,
umbrella, etc.) to provide protection for the vaccire,

- The group of waiting individuals should at all costs be kept clear of
the area where vaccinations are being performed; 1if not, the efficiency of
the vaccinating teams will e markedly diminished,

6.5.2 Recording

In programmes employing the "collecting ocint" principle, the timz
required to complete reccrds is often the critical factor in determining the
number of people who can be vaccinated in & given pericd. For example, in
one programme, in which information was sought regarding name, zge, sex, and
address, it was found that at least 15 recorders were needed for each jet
Injector in use. If individual vaccinee records are to e completed, it is
clear that an extensive staff will be required. The value of completing such
records should thus be very carefully weighed. Issuance of vaccination
certificates marked specifically with the name of the individual will similarly
require the expenditure of considerable effort. If a definite programme can
be implemented which requires the presentation of such cards for various ‘
official-acts (in crossing particular poundaries, etc.) and if the problem of
forged certificates can be controlled, the effort involved in issuing vaccina-
tion cards may be worth-while. ‘

In general, a record of the numbers of persons vaccinated and: their age
distribution constitutes the maximum practicable data which can be obtained
in a "collecting point" programme. This will orovide a reasonable and immediate
approximation of the effectiveness of the campaign. With such data, comparisons
may be made with available population statistics and a rough approximation of
population coverage can be calculated. For these purposes, a simple hand-tally
of vaccinees by sex and age will suffice (see Section VI, Assessment). Where
household rosters are to he completed, during house-to-house vaccination, the
absolute minimum of information should be recorded, for in this approach as well,
the principal factor impeding vaccinator output is extensive recording of
information. :

6.5.3 Cleansing of arm before vaccination » :

As described in Section III, Technical Considerations, cleansing of the arm
before vaccination is not.recommended unless the pctentlial vaccination site is
clearly covered with dirt. . When necessary, a towel or cotton wool moistened with
water may be used to remove the worst of the dirt.
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6.5.4 Finger marking

In "collecting point" type programmes in Solivia and .ran, marking of
the finger of the vaccine through brief immersion in a 10 ver cent. silver
nitrate solution has been used effectively to provide an indiceator fer

subsequent assessment activities and for mopping-up operativns. “ther dves
or markers, such as gentian violet solution or a silver nitrate pencil might
be used. With silver nitrate, painless discolouration of the nail ped occurs

which persists for a period of twe to three weeks,

6.5.5 Vaccine residue on the arm

No dressing after vaccination should be applied. Following intredermal
injection by Jjet inJjector there may be a residue of vaccine remaining on the
skin surface which may run down the arm. Cotton or other absorbent material
may be used to wipe away this residue. \

6.6 Accountability for equipment

Each team or vaccinator will have a guantity of eguipmeni and material for
which he must assume responsibility. His accountability for these supplies
should be clearly described.

In general, the team leader in a vaccination team should be held personally
accountable for vaccine, vaccination kits and other supplies, for maintenance and
repair of Jjet inJjector equipment (where appropriate), trucks and other non-
expendable items assigned to the team. He may delegate responsivility for
maintenance and repair of these items to other members of the team, as necessary,
but it shculd be clearly understood that final responsicility for these items is
his alone. It is desirable that he be provided with a storage czbineft with lcck
for small supply items,

The team leader should also be accountable for spare parts assigned to the

team. He should record the issuance ¢f these materials, including date and -
reasons.

T Maintenance programme

o

The maintenance programme in the smallpox eradication programme refers
specifically to the programme necessary for the maintenance of a smallpox-iree
status in the country as a whole, Until some period of time has elapsed. ’
following detection of the last endemic cases of smallpox, the country must be
considered as being in the "attack phase" of the programme.

With no recorded cases for one to two years following a systematic programme
of vaccination., a country with an adequate surveillance programme may be considered
to be non-endemic. The requirement that an extended interval of time elapse
without recorded cases is to assure that there is no undetected remote focus, It
smallpox is to persist in a country, it must successively infect individuals; it
is presumed, therefore, that within a span of no more than one to two years,
infection should spread from a remote focus to an area under close observation by

"the surveillance network.
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The type of vacecination programme which should be carried out- after the
initial systematic vaccination effort depends primarily on the success of
the initial effort; the adequacy of the surveillance network; the relative
risk of smallpox reimportation; and the nature of the general health services,
The situation in each country must be considered separately and plans developed
accordingly.

It should be recalled that the ocjective of the initizl phase of tne
eradication programme is to increase the immunity level through vaccination
to the point where smallpox transmission is terminated,while at the same time
a surveillance programme for rapid and complete case detection, investigation
and containment is being evolved. Once a smallpox-free status is achieved,
presently endemic countries will need to maintain a significantly high level of
immunity in the population and an active surveillance prcgremme if smallpox is
not to-become re-established following a chance reintrcéucticon.

i1f a country faills to achleve a smallpox-iree status following the initial
vaccination effort, the programme quite clearly has been deficient. The
" intensive effort must be continued; provably augmented. . ilowever, & deteziled
appraisal should be carried cut tc assist in redirecting the programme. cr
considerable importance in such a reappraisal are data pertaining to recently
recurring cases, e.g. age, sex, geographic locaticn, veccination history.
Characterization of the epidemiological patterns of trnese ecases snould indicate
specifically the groups and areas which have failed tu ve vaccinated adequately.

... For-a country which has achieved & smallpox-free status fcllowing the

initial vaccination effort, several factors will need to be concidered with
respect to the type and degree of activity requisite to maintaln this smallpox-free
status. The intensity of the vaccination elfort required will be degpendent
on two principle factors:

(a) adequacy of the surveillance system - the more highly developed
the case detection, investigation and containment system, the less is
the concern with respect to the re-establishment of endemic smallpox.
.With -a well-developed system, such reintroductions as may occur can be
controlled rapidly; the general level of immunity, and the intensity
of vaccination activity, therefore, need not be so high,;

(b) relative risk of smallpox reintroduction - for countries adjacent
to endemic areas, varticularly those where migration across borders is
comparatively unimpeded, the risk of reintroduction of smallpox is very
gréaﬁ}» A higher continuing immunity level in the populations is
therefore required. o

At the ane extreme, for a country with a comparatively weak surveillance
programme adJjacent to an endemic area, a continuing, intensive vaccination effort
will be required. Almost certainly, this will warrant continuation of a specific
smallpox programme until continental eradication, at least, is accomplished. At
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the opposite extreme, a country with a strong surveillance network with few
communications with endemic regions will be able ©0 merge reasonably ragidly
its smallpox activities with those of the general health services.

Throughout the smallpox eradication effort including the maintenance
phase, particular attention will need to be given to vaccination of:

(a) newborns - with two to four per cent., of the population annually
represented by totally susceptible newborns, particular attention must
be paid to ensuring vaccination of this group. Vaccination of newborns
in hospitals, by midwives, by special programmes in villeges, should
always receive priority attention;

(p) children of all ages, especially those not attending schools -~ in
most areas, at present, the majority of cases are occurring among children.
With smallpox, as with most other diseases, children appear t0 serve more
efficiently as vectors than do adults. Vaccination of children,
particularly those not attending schcol and therefore less readily reached
for vaccination, represents a second critical group;

(¢) floating and fringe populations (usually lower socio-economic slum areas)
in cities - as a rule, these populations, often coming from remote or
inaccessible areas, are less well vaccinated, Immigrants from infected areas
who are incubating the disease, not infrequently are in contact with such
populations, The potentlal for spread in these areas is great; the

facility with which contacts can be traced and containment measures introduced

is often limited. This group represents, therefore, a third major group of
priority concern;

(d) hospital and other medical staff - always a group at high risk of exposure

when undiagnosed cases are treated, this group should be revaccinated at
regular intervals, '

In establishing a vaccination programme during the maintenance phase, it is”
important to keep in mind the need to deal particularly with the groups noted above.
The nature of the vaccination and surveillance programme must then be related to
the existing pattern and resources of the general health sources and the adequacy
of immunity which is required. Several components of a vaccination activity in
the maintenance phase can be visualized.

(a) Vaccination in established health centres, well-child clinies, schools,
hospitals. In some countries, moderately large numbers can be
vaccinated under such a scheme; 1in only a few countries will this
represent a sufficient coverage. In every country, however, vaccination
of individuals served in these facilities provides at least some
coverage. JSince there is comparatively little effort or cost expended
in this component of the programme, 1t should always represent one
constituent of the effort.
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{b) House-to-house vaccination by vaccinators or teams attached
to peripheral health units or other local administrations.
Vaccinator teams may be assigned specific geographical areas
with the assigned task of (1) vaccinating all without primary
scars, {2) vaccinating all individuals in designated fringe
or floating population areas at six-month or yearly intervals,
(3) revaccinating, in addition, perhaps all of the populaticn
in perhaps one-fourth or one-fifth of the assigned area,
During this period, it may bte desirable for these vaccinatcrs
to be assigned the task of administering other antigens as well,
It should be borne in mind, however, that careful supervision
of all-of these vaccinators is as necessary during the maintenance
phase as during the attack phase,

{¢) Vaccination by mobile teams emplcying the collecting point
principle. In some areas where health services are severely
limited, the approach noted above may not be practical. From

the epidemiolcgical standpeint, it would be whcolly sound to emplcy
mobile teams who would be assigned the function of (1) visiting
each area every two to three years tc vaccinate or revaccinate

all within the community and (2) vaccinating annually all within
designated fringe or floating population areas. Provided
reasonable coverage is attained in each area, quite adequate
immunity can be sustained by such an approach despite the fact
that some newborns obviocusly will not be vaccinated until they are
two to three years old.

In certain areas, thought has been given to the development of "multi-
purpose" health workers assigned certain geographic areas whe would visit
house-to-house to carry out a variety of tasks, including vacclnation, health
education, malaria surveillance, etc. during the maintenance phase. This
approach 1s noted only to condemn it. In addition,the problems of supervision,
the costs and logistics of vaccine production and vaccine stability preclude
such an approach at this time, Freeze-dried vaccine cannct efficiently be
produced in less than 10-dose contalners (the costs of producing vaccine even
in this-sized package are high). Once reconstituted, the vaccine should be
consumed during the period of the day. Thus, unless a vaccinator can perform
at least 20 vaccinations per day, vaccine wastage will be very high indeed.
Practically, a vaccinator should perform no less than 50 vaccinations per day
if wastage of vaccine is to be kept within acceptable limits. To carry out
this number of vaccinations daily by house-to-house visit precludes assumption
of other functions. )
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