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1. INTRODUCTION The WHO Diarrhoeal Diseases Control (CDD) Programme was
initiated in 1980 with the specific objective of reducing diarrhoea-
associated mortality, morbidity, and malnutrition among infants
and young children in developing countries. Since its inception,
the Programme has provided technical and financial support to
more than 110 developing countries implementing national
diarrhoeal diseases control programmes. It has also awarded
support to scientists in more than 80 countries who are seeking
better ways of delivering services and new or improved tools for
control.

This report describes the activities undertaken by the Programme
during the 1988-1989 biennium1. It contains information on
activities carried out in support of national CDD programmes and
describes the results of WHO-supported research that came to
completion during the biennium. The format of the report has
been modified to include more specific examples of country activities
and more information on research results in the hope that this will
give readers a better picture of the Programme's activities and
achievements. As will be seen, considerable progress has been
made world-wide during the past decade in the management of
diarrhoea cases in children. By the end of 1988, some 60% of the
developing world's 1.3 thousand million children under 5 years of
age had access to life-saving oral rehydration salts (ORS) and one-
third of all diarrhoea cases in under-fives were receiving oral
rehydration therapy (ORT)2. At the same time, important efforts
were made to develop a more effective ORS solution, improve the
management of persistent diarrhoea, and find effective ways of
preventing the occurrence of diarrhoea. Progress in these areas
has undoubtedly averted many deaths from diarrhoea during the
past decade and should permit national programmes to achieve
an even greater impact during the next decade.

As in previous years, some of the activities described in the report
were supported by international agencies other than WHO, or by
bilateral or non-governmental organizations. The continued efforts
of all these parties in support of national CDD programmes and
researchers will be required in order to achieve the Programme's
targets through the approaches outlined in the report.

During the 1988-1989 biennium the Programme was able to raise
financial support from 20 contributors to meet its needs. It is
hoped that the resources required for planned activities in the
early 1990s will also be found. The ultimate success of national
control efforts will depend in great part on the Programme's
ability to continue to mobilize the required financial and human
resources world-wide.

See also: Interim Programme Report 1988. Document WHO/CDD/89.31.

The term oral rehydration therapy (ORT), as used throughout this report, is defined as the administration of
fluid by mouth to prevent or correct the dehydration that is a consequence of diarrhoea.
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2. HEALTH
SERVICES

2.1 Planning and
implementation

In 1988-1989, the Programme continued to provide support to
countries for a variety of activities. Particular emphasis was given
to the training of health care providers in supervisory and case
management skills. The Programme widened its range of tools by
completing developmental work in several areas, particularly
that concerned with new training materials and evaluation
methodologies. New programme areas in which a significant
increase in activity occurred include communication in support of
case management, promotion of breast-feeding, and promotion of
a more rational use of drugs in the treatment of diarrhoea.

During the biennium the number of countries with CDD programmes
remained stable at around 110. While the precise status of plans
and their implementation is unknown for some countries owing to
an absence of reports, it is known that 52 countries revised their
plans of action at least once in the biennium and that 20 of these
countries revised their plans annually. These estimates refer to
countries that undertook a complete revision of their plan including,
for example, the setting of programme targets and the preparation
of annual plans of activities. The Programme continued to emphasize
the need to update plans, based on realistic estimates, in order to
achieve higher levels of coverage in the training of health staff. A
decentralization of planning in larger countries was encouraged.
Programme staff in several regions have given more time to
assisting countries in planning and have coordinated their efforts
with those of UNICEF and the United States Agency for
International Development (USAID). In several countries, careful
planning from the outset had produced well-managed, sustainable
programmes by the end of 1989 (see Box 1).

CDD programmes in at least 25 countries prepared policy statements
on diarrhoea case management and, in several, the policy was
officially endorsed by the Ministry of Health; these include
Bangladesh, India, Kenya, Pakistan (see Box 2), Papua New
Guinea, and the Philippines. One module of the WHO CDD
Programme Managers' Course, which has now been attended by
most programme managers, is devoted to the development of
national policies. As recommended in this module, the policy
statements of countries cover home fluids, referral, and the use of
ORS (indications for use, packaging, distribution points, etc.),
intravenous therapy, and drugs. Some policy statements also
covered preventive strategies.
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The CDD programme in Viet Nam: good planning produces results 1
Since its inception in 1982, the CDD Programme in
Viet Nam has been characterized by the preparation
of detailed plans, which were periodically revised
following programme reviews and carefully
implemented. The plan of action for 1982-1986
foresaw an expansion of activities from an initial
four provinces (of the country's 40) to l^. I | was
calculated that 30% of the country's corrimunes and
35% of children under 5 years would be covered by
CDD programme activities. These goals were
achieved (see graph). Viet Nam is one of a few
countries that have planned, and adhered to, phased
geographical expansion.

Training in supervisory skills started in 1982 and
has continued until now in keeping with the training
plans. WHO/UNICEF collaboration with the Ministry
of Health in the supply of ORS has been continuous
since 1983 to ensure that the projected ORS needs
were met. Beginning in 1990, UNICEF will provide
packets manufactured locally. In 1983 the first
CDD household survey was coniJticted and, by the
end of 1985, 31 provincial urban and rural surveys
had been completed. In 1984, WHO collaboration
began in clinical management training and, by
1989, four Diarrhoea Training Units were functioning.

In 1986, in order to obtain better information for
use in planning and monitoring the programme's
activities, a detailed reporting system based on
Provincial Programme Profiles was introduced in
the 29 provinces where the programme was under
way at that time. Using these, comprehensive reports
were prepared for each of the country's four regions
in preparation for the first externally assisted

programme review in 1987. Although it identified a
number of problems, the review concluded that very
satisfactory progress had been made and
recommended that geographical expansion of the
programme be accelerated.

The five-year plan starting in 1987 called for expansion
to all 40 provinces by 1991, to cover an estimated
60% of communes and 68% of children under 5 years
of age. By the end of 1988, 35 provinces and 51% of
the under-5 population were covered. Revisions to
the plan, including detailed training targets, were
made in 1988 and 1989. The most recent of these set
an ORS access target, for the nation as a whole, of
80% for 1990.

A household survey of 3600 children conducted in
1988 in Thai Binh Province (where programme
activities started only in 1986) found impressive
results. Of 140 children with diarrhoea in the past
24 hours, 99% had received increased amounts of
fluids, 75% ORS, 19% sugar-salt solution, and 69%
one or another type of rice water. Of the caretakers
claiming to have given ORS, 88% were able to
produce the packet or the solution and 91% were
able to demonstrate correct preparation.

In keeping with the excellent progress made by the
programme, its range of activities is being broadened.
In 1989, in collaboration with WHO, plans were
made and activities initiated to introduce appropriate
CDD training into nursing and medical schools, to
improve communication activities, and to intensify
the promotion of breast-feeding.

Planned and achieved CDD programme coverage, 1982-1886

Percentage of all communee Percentage pf children < 5

30

10,

1982 1983 1984 1985 1986
Year

Planned coverage

1982 1983 1984 1985 1986
Year

I Achieved coverage
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Pakistan's statement of national policy on diarrhoea case management

Control of diarrhoeal diseases will be a priority effort of the country's National Diarrhoeal Disease
Control Programme. Improved case management is the primary strategy for decreasing diarrhoeal
mortality in children under 5 years of age and is considered a leading strategy for other effective
preventive strategies.

At this stage the Programme will focus on improving case management in major health facilities and at
thé household level.

Providers of ORS will include health facilities, vaccin ators, private practitioners and pharmacists.

HOME THERAPY

Family members can give early treatment at home to a child with diarrhoea. They should give the child
increased fluids and continue to feed the child.

The recommended fluids for home therapy is boiled rice water and lentil soup, ORS is alsp suitable for
home therapy.

It is important that a child with diarrhoea continue to be given food. Recommended foods include mixture
of rice and lentils with added oil. Yogurt and bananas are also suitable.

Family members should seek treatment beyond the home for a child with diarrhoea if the child has any
of these signs:

has a fever
does not eat or drink normally

passes many stools
is thirsty and/or irritable

• has sunken eyes seems not to be getting better

Families should seek treatment at the nearest health facility. If a mother has used ORS before and knows
how to administer it, she may choose to purchase packets from a pharmacy to use at home. ,

ORS

ORS packets will be of a one-litre size and clearly indicated as "Oral Rehydration Salts" in addition to any
brand name.

PRS should be given by health facilities to all diarrhoea cases with signs of dehydration who are able to
drink and are not severely dehydrated. Packets should be given to mothers who have ¡come to a health
facility seekinghelp for a child with diarrhoea, even if the child lias no signs of dehyctfáíÍbH. Such mothers
should be taught to give a child with diarrhoea increased fluids and to continue tolled the child, and be
shown how to mix and give the solution. Messages regarding breastfeeding, personal hygiene and
weaning practices should always be emphasized at any possible occasion.

Outpatients and ORT area should be given enough packets of ORS for the ti,,...v,ae (about 2 one-litre
packets).

ORS will be provided free of charge at government health facilities and by vaccinators. Pharmacists and
grocery shops will be encouraged to sell ORS at the reasonable profit.

INTRAVENOUS FLUIDS

AH children who develop two or more signs of severe dehydration will be given or referred for IV therapy.
Ringer's lactate solution is most recommended.

USE OF DRUGS

The use of ar*ti}aio£|çs for treatment of diarrhoea is usually not appropriate and should bé avoided. When
there is blood in the ^toçl and the diarrhoea has continued for less than 14 days, the health workers should
treat for shigella 4ysentery and give ampicillin, cotrimoxazole or Nalidixic acid. When patient is above
2 years of age and severely dehydrated and cholera is known to be currently occurring in the area, the
health worker should suspect cholera and give tetracycline.

No antidiarrhoeal drugs should be used. Their production or importation will be limited.

PREVENTION

Strategies for prevention of diarrhoea will be adopted and incorporated into the Programme as the case
management strategy develops,. Q
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2.2 Training During the biennium the Programme continued to give high
priority to training in programme management, supervisory skills,
and the management of diarrhoea cases. Training materials that
had been revised during the previous biennium were widely
distributed and used, and translated into a number of languages.
Additional training materials were developed to broaden the
range of situations in which training in diarrhoea case management
can be achieved, and work began on the development of further
materials for new audiences (see Box 3).

Training materials prepared by WHO * ! * ¡ * * 'H * * < • a >-. O

The following training materials are currently or will shortly be avâílàblfeirom WHO.Sómesare described
in moVé detail in the. text.

1. Programme Managers'Training Course: seven
modules dealing with programme planning,
implementation, monitoring and evaluation,
and diarrhoea treatment and prevention, for
national and provincial managers of CDD
programmes.

2. Supervisory Skills Training Course: seven
modules covering various tasks in supervising
a CDD programme for those in charge of health
areas or facilities.

Ï : . s j

3. Diarrhoea Training Unit: a. Director's Guide
and Teaching Materials which include lecture
notes, accompanying slide sets, and guidelines
for running a six-day clinical management
training course. The lecture notes and slides
are also available separately.

A short course on tííàrrhoea case ñf árisgemen t:
a three-day .course to train staff at smaller
hospitals or health facilities. .,,.

A self-teaching training course on diarrhoea
case management: a set of modules for health
staff who are unable to attend a course.

A package of materials to improve the teaching
of diarrhoeal disease treatment and prevention
in medical schools: a set of notes for students
and guidelines for instructors (available in
1990).

A package of materials to improve the teaching
of diarrhoeal dise ase treatment and prevention
in nurse and paramedical training schools:
these materials are adapted from the above
training materials (available in 1990).

2.2.1 Programme
Managers'
Training Course

Good progress was made in increasing training coverage; however,
the vast number of health personnel to be trained continues to
represent a major challenge to the Programme in the new decade.

Thirty-nine CDD Programme Managers' Training courses were
conducted in 1988-1989, compared with five during the previous
biennium. These courses were attended by over 1000 participants
from more than 80 countries. Thirteen of the courses were regional
or interregional and 26 were national. The revised training
modules were used in all courses. These modules give attention to
developing a national policy for CDD programmes, planning and
monitoring programme activities, implementing additional
interventions for the prevention of diarrhoeal disease, and
evaluating programme progress. Priority was given by the
Programme to the training of national CDD programme managers;
at the same time, the number of national courses held reflects
the considerable interest shown by larger countries in using
these materials to train provincial CDD managers (see Box 4).
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In 1990 the Programme will continue to expand the training of
CDD programme managers and other senior health staff at the
national and provincial levels using these materials, which are
now available in English, French, Spanish, and Chinese.

CDD programme managers' training in the Western Pacific Région

The Western Pacific Region was the first to hold a
programme Managers' Course using the course
materials revised in 1987. The course was held in
August 1988 and attendance was intentionally
limited to participants from six countries (Laos,
Malaysia, Papua New Guinea, Philippines, Viet
Nam). This was to ensure that a number of people
from at least the larger countries could be trained
at the same tirtie to form a core resource group for
the planning and implementation of diarrhoeal
diseases control activities in their countries.

As well as working through the course modules,
the participants had to draft a national policy
statement on diarrhoea case management and to
prepare or update an outline of a plan of action,
including revised subtargets for key programme
indicators. It was found particularly useful to
translate the concepts of the training course
immediately into concrete statements related to

the participants' specific countries* These formed
the basis for more detailed plans, which were
revised and updated during WHO staff visits and
at the 1989 regional CDD programme managers'
meeting.

Subsequent to the 1988 course, several countries
expressed interest in conducting the same activity
nationally to train provincial public health
administrators with responsibility for implementing
the CDD programme. Courses have since been held
in China, Malaysia, Papua New Guinea (2 courses),
Philippines, and Viet Nam (3 courses). Further
national coursée are planned in 1990.

This approach is ensuring that key health personnel
at national and provincial levels fully understand
the objectives and approach of the national CDD
programme and can participate more fully in its
planning and implementation. ¡

2.2.2 Supervisory
Skills
Training
Course

The revised set of materials for supervisory skills training continued
to be extensively used during the biennium (see Box 5). According
to country reports, more than 80 supervisory skills courses were
held in each year to train national health staff. Altogether, since
1983, when this particular set of training materials was introduced,
reports received by WHO indicate that almost 15 000 health
workers have attended over 400 training courses. Since use of the
supervisory skills modules has been integrated into ongoing
regular training activities in many countries, these numbers
certainly represent an underestimate of the coverage achieved.
Combined courses are also conducted, at which the CDD materials
are used together with modules from the Mid-Level Managers'
Course of the Expanded Programme on Immunization (EPI) and
modules on the management of acute respiratory infections. Some
countries have successfully used the CDD modules in combination
with materials on malaria control and other elements of primary
health care. A revised module on birth spacing, developed as a
collaborative effort by the CDD Programme, EPI, and the Division
of Family Health, became available during the biennium. Some
countries also used an additional module 'Talking with Mothers"
(produced by the Technologies for Primary Health Care Project
[PRITECHJ of the USAID), which aims at strengthening the
interpersonal communication component of CDD case management.
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The variety of training materials available to countries for training
supervisory staff allows them to select particular materials dealing
with high priority issues relevant to their individual situation.
The CDD supervisory skills training modules have been translated
into a number of languages including Arabic, Chinese, French,
Indonesian, Nepali, Portuguese, and Spanish, thus making them
accessible to large numbers of health workers throughout the
world. In response to a recommendation of its Technical Advisory
Group, the Programme plans in early 1990 to undertake an
evaluation of the supervisory skills training conducted in two
countries (Nepal, United Republic of Tanzania).

It is estimated that, at the end of the biennium, 16% of health staff
with supervisory responsibilities had been trained in 24 of the
largest countries with operational CDD programmes. The overall
coverage for all countries with CDD programmes, based on available
information, is about 17%.

Figure 1 shows estimates of the number of supervisory health
personnel to be trained and the coverage achieved by the end of
1989, by WHO region. Coverage is highest in the Region of the
Americas and the Western Pacific Region.

The Supervisory Skills Training Course

This course is aimed at all middle and lower-level
supervisors of health services. It presents general
principles of supervision that are applicable to any
health programme, usingexamples that are relevant
to diarrhoea] diseases control. The course comprises
seven modules as follows:

Community involvement: Participants learn how
to define and calculate access to health services, how
to find out about those services and the health
problems of the community, and how to work with
the community to plan improvements.

Treatment of diarrhoea: All aspects of diarrhoea
case management are covered, namely, educating
family members, assessing and treating cases, and
recording data. Exercises with cases are included.

Prevention of diarrhoea: This module describes
seven interventions for the prevention of diarrhoea
and teaches participants how to assess community
practices and decide which preventive activities
need to be emphasized.

Targets: Participants learn how to estimate the
past use of health services, consider ways of increasing
use, set targets for the coming year (particularly for

use and access rates), and estimate the supplies
needed.

Planning and monitoring: The planning,
scheduling, and monitoring of health workers'
activities and performance are covered in this
module. It also deals with problem solving and
feedback to health workers.

Training: A simple approach to task analysis is
presented along with a selection of methods for
training, and for the planning and evaluation of
such activities. The module explains the need for
all training to include information, demonstration,
and practice.

Evaluating progress: The module describes
methods of collecting data to monitor health services
and provides guidelines for summarizing and
analysing dataon their use each month and taking
appropriate follow-up action. It also discusses the
annual calculation of use rates and their comparison
with targets, and the reassessment of community
health problems and needs. The module concludes
with guidelines for using the evaluation findings
to plan services in the coming year.
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Figure 1: Supervisory skills training
coverage, by WHO region, 1989

20 40 60 80 100 120
Supervisory personnel, thousands*

140 160

Trained Untrained

* Given the absence of data for some countries, the number of supervisors is estimated to be 10% of all health staff

AFR = African Region
AMR = Region of the Americas
SEAR = South-East Asia Region

EMR - Eastern Mediterranean Region
WPR - Western Pacific Region

2.2.3 Training in
diarrhoea case
management

During the biennium the Programme gave high priority to
establishing and upgrading diarrhoea training units (DTUs), i.e.,
facilities where diarrhoea case management of a high quality is
practised and adequate training can be provided to health staff.
As defined by the Programme, a DTU should meet the following
criteria:

• It should receive regularly a sufficient number of
diarrhoea cases for teaching purposes, both as
outpatients and inpatients.

• It should have at least one senior physician who has
adequate experience in treating acute diarrhoea along
the lines advocated by WHO, especially using ORT.

• It should regularly hold training courses on the treatment
of diarrhoea for health workers. Such courses should
be designed according to the principles laid down in the
document "Diarrhoea Training Unit - Director's Guide"
(CDD/SER/86.1 Rev.l, 1988). They should include
clinical demonstrations and the participants should
practise treating diarrhoea cases.

• It should make educational materials available to the
participants for use both during and after training.

• It should assist in follow-up activities to help trainees
set up a diarrhoea treatment or training unit in their
own facility.
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According to information received up to the end of 1988, there
are some 200 DTUs in over 70 countries in all WHO regions
(Figure 2). Most of these units are located in large hospitals with
a significant number of paediatric diarrhoea cases and staff
trained in proper case management. They include four regional
DTUs in the African Region. The units in Angola, Ethiopia, and
Zaire continued to train staff at intercountry courses as in previous
years, and the unit in Zambia became functional in 1989, when it
held its first intercountry course.

In view of the possibility that some DTUs may not meet all the
criteria listed above, the Programme initiated a review in 1989 to
assess the current status and training activities of existing DTUs;
responses were received from 61 such units. The findings showed
that more that 80% were using WHO training materials in their
original or a translated version, and about 50% were using locally
produced materials. Practically all the DTUs that responded to
the survey questionnaire reported having the following four work
areas: reception/triage area, ORT area, diarrhoea ward, and
lecture or conference room. Trainees typically have the opportunity
to assess and treat from three to five diarrhoea patients each.
Each year about 80 formal training courses are being conducted
in these 61 units. In addition, continuous "on-site" training of
clinical staff is taking place.

Figure 2: Diarrhoea Training Units (DTUs) in developing
countries, 1988
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To assist in ensuring good quality training, the Programme
widely distributed a new set of training materials for DTUs. It
includes a revised "Director's Guide"; a proposed agenda for a six-
day clinical management course, full and abbreviated texts of six
lectures on major aspects of the control of diarrhoeal diseases
(with accompanying slides); case presentation notes; and guidelines
for improving current curative practices and organizing new
DTUs. This training package is available in English, French, and
Spanish. The Programme will continue to support DTU training,
and early in 1990 the first of a group of WHO consultants will be
trained to help national CDD programmes in establishing new
DTUs and maintaining existing units.

As a result of these training efforts it is estimated that, by the end
of1989, the proportion of physicians, nurses, and other paramedical
staff trained in diarrhoea case management, in 24 of the largest
countries with CDD programmes, was 11%. Available information
suggests that the same level applies in all countries with CDD
programmes. This represents an increase of 38% in the number of
staff trained in all countries, as compared with the figure reported
for 1987, but it is still considerably less than the Programme's
target for 1989 of 20%.

In view of the difficulties involved in training the large numbers
of health workers who are responsible for the management of
diarrhoea cases at DTUs, the Programme pursued its efforts to
develop two alternative approaches for case management training.
At the end of 1989 a field-test was carried out of a three-day
"Diarrhoea Management Training Course" designed for health
staff working at small and medium-sized health facilities who are
unable, for financial and logistic reasons, to attend courses at
DTUs. The course proved successful and the final version is in
preparation. The second approach is a self-teaching package,
which is being designed for health staff working in small peripheral
health centres. It is envisaged that this package will be supplemented
by supervised "on-site" training. Both of these materials will be
made available to countries in 1990.

All the Programme's training materials on diarrhoea case
management emphasize the need for "hands-on" experience in
learning to assess and treat children with diarrhoea. However,
course facilitators sometimes find that there are too few cases of
diarrhoea available to demonstrate the signs of dehydration and
permit participants to practise the assessment of children. For
example, in health facility surveys in four African countries, it
was found that although 68% of the 873 health workers interviewed
had been trained in case management, only 26% of those trained
had actually managed a case of diarrhoea during the training
(see Box 16). Therefore, to supplement the written training
materials, production began in 1989 of a videotape illustrating
the signs and symptoms of dehydration. Selected cases from a
video on diarrhoea case management produced by UNICEF/India
are presented to demonstrate how to assess children using the
approach recommended in the revised WHO diarrhoea treatment

10
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2.2.4 Revision of
the diarrhoea
treatment chart

chart (see below). The videotape also provides three practice case
studies to check that participants have learnt correctly how to
assess the signs of dehydration.

To permit the video to be used in different language settings, no
text is used on the screen. Instead, symbols are used to identify
different steps in the assessment of dehydration.

All the Programme's case management training materials centre
on, or include, training in the use of a revised diarrhoea treatment
chart entitled "Management of the Patient with Diarrhoea". This
chart, which is used world-wide to train and guide health workers
in the management of patients with diarrhoea, was revised in
1989 and is now available for distribution. Changes in the chart
are based on extensive experience with the previous chart and
recent research findings, especially with regard to the importance
of feeding during diarrhoea and initial home-based management
of patients with persistent diarrhoea. The major objectives in
revising the chart, and the ways in which they were achieved, are
described below:

• Simplify the criteria for assessing dehydration
and improve their precision: Several of the
assessment criteria used previously have been
eliminated, either because it has proved difficult to
teach health workers to identify them reliably or because
they were not sufficiently specific for detecting
dehydration. Among the criteria that remain, several
are now emphasized as being of special importance; at
least one of these "key" criteria must be present for a
particular category of dehydration to be diagnosed (see
Figure 3). Based upon previous experience, it is expected
that this scheme will be easier to teach and will help
workers to assess hydration status accurately.

• Give greater emphasis to improved feeding during
and after diarrhoea, and describe how this should
be done: It is now firmly established that energy-rich
foods should continue to be given in frequent small
feeds during diarrhoea, and that extra food should be
given during convalescence (see section 3.3.1[b]). When
this is done, the adverse effects of diarrhoea on nutritional
state can largely be prevented. The revised treatment
chart describes in greater detail the foods that should
be given to children with diarrhoea and ways of
incorporating feeding into early home management.

• Describe in greater detail the management of
patients with severe dehydration: The chart now
provides specific guidelines concerning the amount
and type of fluid to be given, the rate of fluid
administration, and the method of monitoring patients
being treated for severe, life-threatening dehydration.

11
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Figure 3: Excerpt from the revised WHO diarrhoea treatment chart
"Management of the Patient with Diarrhoea":

assessment of hydration status

FIRST, ASSESS YOUR PATIENT FOR DEHYDRATION

1. LOOK AT: CONDITION

EYES

TEARS

MOUTH and TONGUE

THIRST

2. FEEL: SKIN PINCH

3. DECIDE:

4. TREAT:

A

Well, alert

Normal

Present

Moist

Drinks normally,
not thirsty

Goes back quickly

The patient has NO
SIGNS OF DEHYDRATION

Use Treatment Pian A

B

* Hastiase, Irritable *

Sunken

Absent

Dry

Thirsty, drinks eagerly *

* OOM back slowly *

It the patient has two or more
signs, Including at least one
* sign *, there is SOME
DEHYDRATION

Weigh the patient, if possible,
and use Treatment Plan B

C

* Lethargic or unconscious;
floppy •

Very sunken and dry

Absent

Very dry

* Drinks poorly or
not able to drink *

* Goes back vary slowly *

If the patient has two or more
signs, Including at least one
* sign *, there Is SEVERE
DEHYDRATION

Weigh the patient and use
Treatment Plan C URGENTLY

Provide guidelines for the initial, home-based
management of patients with persistent
diarrhoea: Rehydration therapy reduces deaths due
to dehydration, but does not have a major impact on
mortality caused by persistent diarrhoea (i.e., diarrhoea
that lasts at least 14 days). In some countries, nearly
half the diarrhoea-associated deaths now occur in
children with persistent diarrhoea. The revised chart
describes how these patients can initially be treated at
home, namely, by temporarily reducing the amount of
animal milk in their diet while assuring a full energy
intake. The guidelines reflect recent research findings
which have shown that nearly 50% of patients with
persistent diarrhoea improve rapidly when animal
milk is restricted and other energy-rich foods are given
in its place (see section 3.3.l[b]).

Emphasize the limited role of antibiotics and
antiparasitic agents in the treatment of diarrhoea,
and the need to avoid entirely antidiarrhoeal
drugs: Further research has confirmed that antibiotics
should be given only to patients with bloody diarrhoea
or suspected cholera, that few patients require treatment
for amoebiasis or giardiasis, and that none of the
antidiarrhoeal drugs have practical value for treating
children with diarrhoea (see section 2.4). These points
are given increased prominence in the revised chart.

12
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2.2.5 Training in The Programme is giving increased emphasis to this topic, in view
medical schools of the fact that in the longer term an improvement of undergraduate

training is essential to enable physicians to support CDD programme
strategies by treating diarrhoea cases correctly. The initial step
was the development, in collaboration with PRITECH, of a package
of materials for use in medical schools during paediatric training.
This included a student's textbook describing relevant aspects of
the pathogenesis, treatment, and prevention of diarrhoea; an
"activity library" providing guidance on innovative methods of
teaching about diarrhoeal diseases; an instructor's manual
containing methods for evaluating current training and planning
future training; a collection of reference materials; and a set of
examination questions.

The package was used in 1988 in workshops on medical education
held in the Philippines (for six medical schools) and Indonesia (for
eight medical schools). The workshops were attended by heads of
departments of paediatrics and other faculty responsible for
teaching about diarrhoeal diseases. Their major objective was to
develop a workplan for introducing an improved curriculum
(teaching module) on diarrhoeal diseases, establishing or
strengthening a diarrhoea training unit in each school,
implementing innovative methods for interactive teaching (such
as role plays, debates, simulated cases), and training all paediatric
faculty and residents in the CDD case management strategy. In
both countries, follow-up visits to all schools have found that
substantial progress has been made in the majority towards all
these objectives. Plans have been made in the Philippines to
provide the student's text to all medical students, to strengthen
remaining areas of weakness in the six participating schools, and
to extend the project to the remaining 20 schools in the country.
A similar follow-up is being carried out in Indonesia.

In October 1988 the first meeting of an Informal Task Force to
Improve CDD Teaching in Medical Schools was held in Geneva.
During this meeting international experts in medical education
discussed the teaching of the clinical and public health aspects of
diarrhoeal diseases control, reviewed the package of training
materials and suggested revisions, and discussed ways of using
the materials to improve teaching about diarrhoeal diseases in
medical schools. As a result of their recommendations, a revised
and shortened version of the student's textbook was prepared and
revisions were made to other components of the training package.
The revised materials will be introduced into more countries
during workshops similar to those held in the Philippines and
Indonesia and attended by representatives of several medical
schools. During 1990 such workshops will be held in Nigeria,
Pakistan, and Viet Nam, and plans will be developed to expand
this activity to cover other interested countries. Members of the
Informal Task Force will serve as facilitators for the workshops,
along with CDD Programme staff.

13
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2.2.6 Training in
nursing and
paramedical
schools

The Programme also continued to cooperate with countries in
enhancing CDD teaching in nursing and other paramedical schools.
In 1988-1989,17 curriculum modification workshops were conducted
in 15 countries. Many of these workshops took place in collaboration
with EPI, using training modules from the CDD Supervisory
Skills and the EPI Mid-level Managers' Training Courses. Of
particular interest is the initiative of the Region of the Americas
(see Box 6). Detailed guidelines for revising curricula and developing
lesson plans are now under preparation, to be distributed together
with a set of existing training materials that have been adapted
for use in schools of this type. It is anticipated that they will be
given a wide distribution in 1990. To ensure the sustainability of
this activity and assess its impact, the Programme has developed
a plan to monitor and periodically evaluate the results of the
workshops held in different institutions.

* ïittj^lving CDU' îrateiiig* in »tiï*!ffig schools:
! * ' experience in the Americas

Since mid-1988, the regional CDIjProgramme has
actively collaborated, with*- a number of schools of
nursing%i the Americas! ̂ Training courses using
.tjfapFfograihpifis supervisory .skills modules were
organised in collaboration with the respective
ministries ; of hèàïih and national associations of
schools of nWrsing. Generally, the participants were^
nursing iscft̂ ol staff in charge of téàélïjîpg kpublic

MCH school directors* andhealth"*and/or MCH, school directors,*
representatives of the natiofiaTassociatiori.' "

and

During the one-week course, the
reviewed the.modules of^h.e, CDD Supervisory
Skills Cour^e^Hicludm^^c^irse methodology al*

e/Mo
f l p y infections arid a

moáüíe ©Bi gâ èwth monitoring prepared by the
Regional Office, which carasbe taught using asimilar
methodology, ' Were often included^, The c&rse
directors*attdfacilitators stimulated- discussions

^tij^ ^ ^ ^ teaching
activities,' ¿ i ^ ^ i W

Training courses held for nursing schools

*ÎiT|î^|QiiïïW^^3,ng»t'h#^ï^'p»iflfflfs^|rîsêhôe(ts**,'
1 'c'ûi^içulufrif ílii Jtia.ktâfc^^g^i^íiehòçi preseTite'â',,,
'Jupian during a<genèraf||p«tiâft*P||e.r. which there¡ :
was a group discussion! The associations of* scnòò|g

, ^«i^as^^^ij^^i^^^^atóbl^^^.Afe^féácKi^»
.ipiièdÏHs'"^' tWiil|opÏ§:::,ill è6IIfÍ|aiSt:ÍOtf wÍ^H^ «

• ïtr order to':}^8il||*^ftlciêWÇte^»g*ádules to
'^ç^chooMîrlyoJiied^th'erè^OBal'^DD^ogratnme',,
s ta^lHKglíii^ffiblJllis. a*:»||||^è4i¥dg^am,íbr '•
•f^^^^^^fpjS^t^^^'^^IWï^. +

3^1^1111(111110, iniiiiiWjl^llica)*1^* ||if si,,G entra! * '

; i : f c l i t h W Í f Í V e : ; K l B â Í í l í C i Ó * Ú ç f p e S f " ' •''Tisis: sfilï* ' •***' ' * ", 1 ., ;:

:. Tlïii^^jrliIgn^iiSïÉi^ll'^a^ i:b^rlfv||p:;:::|Sïicï;it:sful.,,
i ¡MiÉÉftii^sptoWll 'ar§; po:s»îiuiî!jl||l#opêl^|il|i;îi|
*:*to" use:; jnS:the^(i|^p||efl;: aftif* :i^ra ĵja:tionf 0 ggi|n¡ary **
^the^iWá^^Sfc^rfesêi i ted^íbe^lS»** i: • *!î * Í

..., ;:;:;:iÍÍlllPi:í ' '" ' . ..... ,;:.:::;:;:¿ÍÍlÍ!!P::::::í:i

Date

August
Novembtii
January
May
Septemjjt.T

! November

1988
1988
1989
1989
1989
1989

Total: 6 courses

Place

Peru
Guatemala
Colombia
Ecuador
Venezuela
Bolivia

No. of schools
represented

22
17*
22
11
9
6

87

No. of1 participants

44
31
58
32
23
24 *

212

*Costa Rica 2, El Salvador 4, Guatemala 3, Honduras 3, Nicaragua 2 (6 remain to be covered),
Panama 1, Dominican Republic 2 (2 remain).
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2.2.7 Training and
provision of
advice to other
providers
ofORS

During the biennium the Programme began to develop training
methods and materials for providers of health care other than
staff employed in the government health system. Following a
review of potential providers, it was decided to concentrate initially
on "pharmacists and other licensed sellers of drugs" and "traditional
healers". For the first group, a contract was signed late in 1989
with the firm "Management Sciences for Health", in the USA, to
develop a manual that can be used by national CDD programmes
to assess the extent to which pharmacists and other licensed
sellers are providing advice and care for diarrhoea, describe their
practices, and implement training interventions to change their
behaviour. This project is expected to take two years to complete.
In the meantime, several countries are gaining experience in the
training of small general retailers as distributors of ORS.

A small group of experts was convened to advise on possible
activities to improve the training of traditional healers. It
recommended that, as an initial step, the Programme document
examples of successful collaboration between national CDD
programmes and traditional healer groups in a few African
countries. A proposal has been submitted to the Programme for
this activity. Itis expected that this approach will provide valuable
information on methods of extending the participation of traditional
healers in national programmes.

A number of countries have made efforts to inform private medical
practitioners about up-to-date approaches to diarrhoea case
management, the most notable example being India, where a
large UNICEF-supported project contacted medical practitioners
through local branches of the Indian Medical Association. By the
end of 1989, around 35 000 doctors had attended half-day orientation
sessions involving lectures, videos on case management, and
discussion. An evaluation of this project is planned in 1990.

2.3 Increasing access to oral rehydration therapy (ORT)

2.3.1 ORT in the
home

Experience accumulating from a number of countries suggests
that caretakers have difficulty in retaining special recipes for the
preparation of fluids. For example, data collected from six countries
have demonstrated that sugar-and-salt solutions are often prepared
incorrectly, resulting in dangerously high sodium concentrations
(Figure 4). This experience suggests that there is a need to shift the
emphasis away from a particular sodium content in home fluids,
and thus from solutions based on recipes specifically designed for
use in diarrhoea (and which are unfamiliar to the caretaker),
towards more commonly available and used fluids that are likely
to be consumed in large volumes. However, the Programme
remains interested in assisting countries that have chosen special
fluids (e.g., specially prepared cereal gruels with added salt) to
evaluate their use, as well as in supporting implementation
research to determine the factors affecting the adoption and
sustained use of ORT (see section 3.3.3[b]X
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Figure 4: Sodium concentrations of
sugar-salt solutions prepared by
child caretakers in 6 countries

40 60
Percent of solutions

Sodium concentration4

80 100

E H Less than 100mEq/l

HH More than 120 mEq/l
ME More than 100 mEq/l

I B More than 150 mEq/l

* Concentrations >100 mEq/l are considered potentially dangerous

2.3.2 ORS production
and supply

The use of cereal-based ORS and cereal-based home fluids has
been a much discussed topic. The distinction between the former
- a defined, packaged, complete rehydration product - and the
latter is important. The positive research findings with respect to
cereal-based ORS in severely-purging patients (see section 3.3.l[a])
cannot be extrapolated to simpler, less well-defined cereal-based
solutions prepared in the home and used mostly for mild diarrhoea.
While some optimism seems appropriate with regard to the future
role of cereal-based ORS early in diarrhoea, it remains for the
present an issue requiring further research. In the meantime,
cereal-based home solutions (gruels) should be used where they
are readily available because of their relative safety and potential
antidiarrhoeal properties.

One of the Programme's targets for 1989 was to make ORS
accessible to 80% of the developing world's population. An associated
target was the establishment of local ORS production in 60
developing countries. The latter goal was achieved during the
biennium when three UNICEF I WHO-supported ORS production
facilities (in Burundi, Cuba, and Madagascar) became operational,
bringing the total number of countries currently known to be
producing ORS to 62 (see Figure 5 and Box 7),
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Figure 5: Developing countries producing ORS,
by WHO region, 1989
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Bolivia
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Nicaragua
Caraguay
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Burundi
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Uganda
Zalr*
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Countries that received WHO/UNICEF technical cooperation in 1988-1989 are shown in italics

ORS production has also expanded in the industrialized nations:
23 such countries were producing ORS by the end of 1989.
Although most of the packets produced in these countries are for
exportation to developing countries, the information collected by
the Programme suggests that over 75% of the ORS or similar
products available in developing countries are now produced
locally in these countries (Figure 6). From the same Figure it can
be seen that, between 1986 and 1988, the reported total ORS
supply has fluctuated between 300 and 350 million litre equivalents
per year. This amount would be sufficient to provide ORS to the
estimated 10% of all cases of childhood diarrhoea that develop
dehydration and need treatment with ORS; however, this cannot
be assumed because a certain proportion of all ORS is used for the
prevention of dehydration and in older age groups. It is not known
how much of the ORS that is being used is reaching the cases
needing it most. Demand for ORS can be expected to increase as
access to it improves through the training of more providers;
however, this may be offset to some extent by the more widespread
use of home solutions early in diarrhoea to prevent dehydration.

By the end of 1989,460 manufacturers of ORS or similar products
indicated for rehydration were known to the Programme. Of
these, about 80% are located in developing countries, which
explains in part the increase in local production of ORS. The



HEALTH SERVICES WHO/CDD/90.34

products are promoted under almost 200 different brand names,
and about 80% of them conform to the composition recommended
by WHO and UNICEF. One reason for this development is that
WHO and UNICEF will only purchase the standard formula of
ORS. This has exerted some influence on manufacturers to conform;
however, some of the most widely used products (e.g., in, India)
still do not correspond to the WHO-recommended composition.

Programme staff provided technical cooperation in ORS production
to 23 developing countries producing ORS (see Figure 5) and the
USSR during 1988-1989, always in coordination with UNICEF.
While in the past the service requested was mainly advice on ORS
production in general, more recently the requests have been for
advice on the maintenance of good manufacturing conditions and
quality control assurance. An exchange of experience between
manufacturers (including commercial companies) has been possible
through closer contacts and follow-up. The Programme's
collaboration in this area consists of arranging for independent
quality control analysis of ORS produced in developing countries.

L«cal production of ORS in

.^Burundi is one of the first countries in, Africa to
•• *hàve initiated the productions ORS; in ÎÔ80, the

Office National PharmacetítÍ<Jue" (ONAPHA) began
to manufacture the WHG/fM|OEF-m;qmmended
formula containing sodiUmjpiciB'bonate. At that
.^%A ^ ^ ̂ d u c t waè»àtep«ï)^yh quantities of

sir

w TnateriÃ, and tihfe'Ministry
siiéerta^n, structural1 dtàiriges to

throughout .the -

provided by
uption Engineer
& pm$éèi.

.i n«i, ¿iven to ensuring optimal
|çt«gration:9f: this~pr̂ dp«Med Ù ^ i
premises of the Cefi^a^léà^^^Wiê^Tiiis required
an e x t e n s i v e r e o r ^ ^ ¿ ^ o ^

pg
u # e : s t , ^ l ^

^ the î^al-adèpsjtW arid, ̂ «MtérnatiotM*
ag^ndesremaine&ftrmly committed to the project:
^b# production equipment was received early in
1988, and its installation v^ãs comptera ira-June of
that year. The first batch of ORS1 was produc t in

'September 1988 with the assistance of a consultant
provided by UNI6EF, who also ensured that the
staff were adequately trained in production and
q u a l i t y cont ro l . . , • • . , , • •• ' '

The national CDD programme played an important
role in selecting an appropriate dose, packaging
material, aña label design. The only Universally
avállatele container in Buroiïîïi is a local beer bottle,
with a capacity of 750^1. Bíèffi it was felt that th.e,
use of thia hottle for, $t# préparation of ORS: could
be mï^n,teirpy|»f #Pi «»*^, promotioinal • scheme, for; •

l^ iàêâ^. i^j ï^ th^Qse 'of 1000 ml as ,
standard, and "to produce and iïl|tjiô

i one-litre plastic mixing containt«rS.
ORS is aow packaged in a polyethylene bag (allowing
foreign fcurrepey savings), with a we|^desigi|^d

: cárryji^ííillusteated instruction^-pn how to

and i

The production capacity is,aboüt 1-1.5 million packets * >
per y^ar, which should be more than sufficient to
cover the country/s requirements, ^áy' surplus 1

caïfàëfty could eveutmttlly be used to supply ORS to %
%

.•aèíá^çuring countries esp^jally s since thé'.V
' * >nt can produce, any dose and tafeéis with

•*•'-'-"* ' *' i i l" is^tn.Çj^Et in other languages.
„ „ . %,,,. is ¿qiui^e^ with a quality

bon,tr0MabbVatory w|i|ch assure» the safety and
qusHt^^f tn« ORS. J^.is therefore hoped that the
ORS productio#àh|t will not only be a first step in
modern drpg production, but will also stimulate '
the establishment of a better control system for j

imported drugs in general, and evefittíâhy be a *
milestone in t^is field fp^the Region as a whole.
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Figure 6: Supply of ORS or similar
products in developing countries,

1983-1988
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2.4 Promoting the
rational use
of drugs for
diarrhoea in
children

An important factor in assuring the quality of ORS is the availability
of an officially recognized monograph for the recommended
formulations. To the satisfaction of the Programme, ORS has
been included in the latest editions of the two most prestigious
pharmacopoeias: 'The United States Pharmacopoeia", Supplement
8 (released 15 August 1988), and the "British Pharmacopoeia",
1988, Volume II (effective 1 December 1988). In both, "Oral
Rehydration Salts" embraces, among other formulations, the two
products recommended by WHO and UNICEF which are known
as "ORS-citrate" and "ORS-bicarbonate". These generic names
and their associated compositions have thus gained important
official recognition.

Despite significant progress in increasing access to and use of
ORT (see section 2.6.9), correct case management of children with
diarrhoea, including the judicious use of antibiotics for cholera
and dysentery, remains in many places the exception rather than
the rule. The results from 140 surveys of current patterns of
diarrhoea treatment, conducted by the CDD Programme in 47
countries, show that antidiarrhoeals and antibiotics continue to
be widely used (see Figure 7). In several countries, more detailed
surveys of drug use during diarrhoea have been conducted
(see Box 8). The problems associated with the extensive misuse of
drugs are multiple: diversion of attention from appropriate diarrhoea
treatment leading to reduced compliance with ORT and feeding;

19



HEALTH SERVICES WHO/CDD/90.34

unnecessarily high treatment costs; adverse reactions; and increased
spread of antibiotic resistance. In 1988, the Programme undertook
more focused activities to promote a more rational use of drugs for
diarrhoea in children.

Figure 7: Comparison of ORS and drug use
rates (from 140 household surveys* in 47

countries), by WHO region, up to 1989
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* Surveys where both ORS and drug use rates were estimated

As an initial step, the Programme reviewed the literature on the
efficacy and side-effects of some antidiarrhoeals and antibiotics
used commonly for the treatment of diarrhoea in children. This
resulted in the preparation of a series of review articles which
summarize available information on hydroxyquinolines,
diphenoxylate, loperamide, kaolin and pectin, neomycin, and
streptomycin. Information on charcoal, sulfonamides, smectite,
and attapulgite will be reviewed in 1990. These drug reviews will
be issued by WHO in a single volume in 1990 and widely
disseminated to national CDD programme managers, health
policy makers, health workers, and their trainers and supervisors.
Much interest has already been expressed and the articles in draft
form have provided support for important actions in a few countries.
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^ Documenting excessive drug use for diarrhoea Q
• •*.'•

In many countries, surveys in health facilities andthe community have shown the rate of drug use during i *
diarrhoea to be high. In an attempt to understand the problem better and thus develop more effective '
interventions, several countries have examined in greater detail the patterns of drug use in the treatment ;/.
of childhood diarrhoea. Two examples are given below: , x ,

,V,*-\V^^ !Y- INDONESIA

Iri 1987, the Ministry of Health of Indonesia, with support from USAID, initiated a study of procedures
for drug selection and procurement for health facilities. The second phase of the study examined in detail
the prescribing of drugs in relation to 4060 cases of childhood illness, including diarrhoea. The results of '
the study, contained in a report entitled: "Where does the tetracycline go?"1, are striking;

• • > • ' • > %

• nearly 60% of patients received prescriptions for four or more drugs; s ¡^y

• the average number of drugs per case for all diagnoses was 3.8, and one in four drugs used was " ' ^
injectable;

• 88% of under-ilves were treated with an antibiotic; however, oral antibiotics were on average
prescribed in doses sufficient for two days only. ••

With respect to the treatment of diarrhoea, the number of drugs prescribed per case was similar (4.0 for ,
children <5 years, 3.8 for older children). In addition:

• antibiotics were prescribed more than twice as often as ORS and over 50% of cases that received
an antibiotic were given two or more;

• more vitamins and minerals were prescribed than ORS. \ \ , > •• . ° •*•

The report pointed out that the use of multiple drug» in diarrhoea treatment distracts attention from the
use of ORS and reduces the likelihood that any of the drugs will be used correctly. It suggests that the <
total current expenditure on diarrhoea treatment would be adequate to cover all needed treatment; a.,-,\
change in prescribing habits would help to ensure that this money was spent appropriately. The report \
notes that most diarrhoea cases are treated by non-doctors and urges that this be considered in training •
and supervisory activities- : - : ::

" . • • • • • . * ^ ^

•••***"- ' • * : " : S *' • •• ' . P E R U " • * ' \ V ; V "'"-•*

A meeting held in Lima in November 1989 brought together representatives of the Ministry of Health,
various governmental and non-governmental agencies, universities and research institutions, USAID, ,
and WHO to discuss the problem of excessive drug use in the treatment of diarrhoea. Six presentations %%
were made on the extent of the problem, following which discussions were held and recommendations '
made.

In national surveys conducted in 1984 and 1986, between 33 and 62% of cases of childhood diarrhoea were
found^ be treated with drugs, including antibiotics and antidiarrhoeals (most commonly, loperamide).
A'study jn Canto Grande in 1987-1988 found a combination of chloramphenicol and tetracycline to be
freely available and widely used, and confirmed the use of laxatives and purgatives in the treatment of
diarrhoea. Another study in Lima and Callejón de Huaylas showed that 57% of episodes of diarrhoea for
which a medical consultation was sought received antibiotics and 55% antidiarrhoeals2.

The cost of drugs used in the treatment of diarrhoea in Peru was estimated tobe US$ 2.5 million annually;
treatment of a single episode required 3-14% of a typical monthly salary.

These findings and other details included in the report clearly demonstrate the magnitude of the problem
and the importance of implementing the recommendations made by the meeting.

JIn: Child Survival Pharmaceuticals in Indonesia, Part IICCSP-II"). Jakarta, Ministry of Health (1988)

Medicamentos inapropiados en diarrea: La magnitud del problema. Colleccion Cientifica No.l. Peru, Organización
Panamericana de la Salud (1989)
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In addition, instructions on the use of antibiotics and antiparasitic
drugs have been included in the revised chart "Management of the
Patient with Diarrhoea" (Figure 8).

Figure 8: Excerpt from the revised WHO diarrhoea treatment chart
"Management of the Patient with Diarrhoea"

Use of drugs for children with diarrhoea

ANTIBIOTICS should ONLY be used for dysentery and suspected cholera.
Otherwise, they are ineffective and should NOT be given.

ANTIPARASITIC drugs should ONLY be used for:

• Amoebiasis, after antibiotic treatment of bloody diarrhoea for Shigella has
failed or trophozoites of E. histolytica containing red blood cells are seen in
the faeces.

. Giardiasis, when diarrhoea has lasted at least 14 days and cysts or
trophozoites of Giardia are seen in faeces or small bowel fluid.

ANTIDIARRHOEAL DRUGS and ANTIEMETICS should NEVER be used. None has
proven praticai value. Some are dangerous.

Currently, a protocol is being developed to assess drug use at the
household level; this will form an addendum to the CDD household
survey manual for use by countries that are interested in obtaining
such information. The information could be of help in designing
and targeting interventions to improve drug use behaviour. The
Programme is also exploring ways of changing pharmacists'
advice and sales habits (see section 2.2.7).

At the same time, the Programme is formulating an approach that
will facilitate the preparation of national plans of action to achieve
a more rational use of drugs. Some initial developmental work
was undertaken during visits to Jordan and the Syrian Arab
Republic in 1989. It is hoped that national programmes can play
a significant role in improving drug use through information
dissemination, advice to drug regulatory authorities, training,
health education, monitoring, and evaluation. The strategies that
can be used in implementing these activities can be broadly
classified as regulatory, managerial, and educational. Particular
approaches and the selection of activities related to drug regulation,
supply, prescription, dispensing, and utilization need to be country-
specific. However, the Programme is developing a set of guidelines
to help countries select, plan, and implement appropriate
interventions. It will then provide support to selected countries to
enable them to implement such interventions. In these activities,
the collaboration of national CDD programmes with other relevant
programmes/divisions within and outside the ministry of health
and, in some areas, with non-governmental organizations (NGOs)
will be essential.
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A concrete example of the Programme's involvement in influencing
drug regulation is the action taken by various countries in the
Eastern Mediterranean Region (see Box 9). In addition, at two
meetings in 1989 (in the South-East Asia and Western Pacific
Regions), CDD programme managers reviewed the drug use
problem and proposed activities that could be undertaken by
national programmes.

Action to improve national policies on antidiarrhoeal drugs:
results from the Eastern Mediterranean Region

4 u v. „ . ..... ..
A unanimous recommendation of the EMR
Programme Managers' Meeting held in Cairo, Egypt,
in June 1988, was that governments should take
positive action to improve official policies aimed at
rationalizing thé use of antidiarrhoeal drugs. Several
countries in the Region, among them Iraq, Jordan,
Pakistan, and Yemen, had already taken some
action. ,

• * • • ' . : • ' '

Accordingly, a circular letter pas dispatched in
August 1988 from the Regional I>ireetp* to all
Member States recommending that antidiarrhoeal
combination drug preparations should not be used
in children, and that loperamide, diphenoxylate,
hydroxyquinolines, and liquid oral preparations of
streptomycin should be deregistered for use in
young children.

One Member State (Syrian Arab Republic) is known
to have implemented the recommendations, and
another (Oman) prohibited the importation ox
marketing of spy antidiarrhoeal preparation
containing ah antimicrobial. Three other countries
(Cyprus, Egypt, and Lebanon) initiated discussions
with appropriate technical ai>d regulatory bodies,
and one Member State that had already taken
some action (Pakistan) considered implementing
stronger regulations.

In April 1989, a second letter from the Regional
Director complimented Member States on the action
taken, urged further action, and transmitted newly
prepared scientific background material for use by
national regulatory bodies in their deliberations on
drug policy.

In 1989, Programme staff participated in an
evaluation of the actions taken in Jordan to
rationalize drug use in the treatment of diarrhoea.
It was found that a significant number of
antidiarrhoeals had been deregistered and
consideration was being given to removing several
other ineffective products from the market. Mass
media campaignshave been widely used to promote
ORS and may have had some impact on the
prescribing habits of health professionals as well
as on consumers. Numerous training courses in
diarrhoea case management have been held for
government health workers. Efforts directed
specifically at pharmacists and physicians have
included seminars on diarrhoea treatment supported
by professional organizations, UNICEF, and the
Ministry of Health. The Jordanian experience showed
that, by obtaining the support of the Paediatric
Society, the Doctors' Syndicate, and the Pharmacists'
Syndicate, a large audience could be reached,
including private practitioners. n

2.5 Communication As national CDD programmes engage in the active promotion of
correct case management in the home, and as they expand
training efforts to include peripheral health staff in close contact
with the general population, improved health education and
communication approaches become increasingly important. In
response to requests from public and private institutions, over
3000 copies of the manual "Communication: A Guide for Managers
of National CDD Programmes" (document CDD/SER/87.2) have
been distributed, in English, French, and Spanish.

During the biennium, the planning and implementation of a
communication component in national CDD programmes was
emphasized at several regional and sub-regional programme
managers meetings. Exercises in communication planning have
been developed, based on the manual, and were field-tested at one
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of these meetings. These exercises are being revised and will be
used at future regional and sub-regional programme managers
meetings, when appropriate.

Numerous countries with established CDD programmes have
requested assistance in the development of all or part of their
communication component. During the biennium the joint WHO/
UNICEF CDD Communications Officer visited Algeria, Ethiopia,
Indonesia, Sudan, United Republic of Tanzania, Viet Nam, and
Zaire, to assess interest and recommend the most appropriate
form of support. Collaboration has been initiated and activities
have been planned in four countries (see Boxes 10 and 11).

It has been found in the countries visited that many of the
activities recommended in the WHO CDD communication manual,
including step wise planning, qualitative research, pre-testing of
materials, and training in interpersonal communication techniques,
require skills that are unfamiliar to the CDD programme manager
or his/her staff. For this reason, the Programme needs to commit
a significant amount of staff and consultant time to regular return
visits to countries during the developmental and early
implementation phases of CDD communication interventions.
This effort complements and supports the investment in personnel
time and resources made by national CDD programmes.

It is also evident that there is a need to develop practical exercises
that national programmes can use in the training of health
personnel in techniques of interpersonal communication for
behaviour change, and in the planning of health education activities.
These exercises will focus on identifying current behaviour patterns,
defining behaviours to be changed, identifying factors that determine
those behaviours, using educational materials, and planning and
conducting effective communication activities. The exercises
developed for workshops that have already been conducted or are
planned in various countries (United Republic of Tanzania, Viet
Nam, Zaire) will be compiled and made available to programmes
upon request.

2.6 Evaluating The activities of the Programme in this area reflect the priority
Programme given to training to improve diarrhoea case management. While
progress further efforts were made to collect information in all Programme

areas, particular attention was given to refining the methodologies
for assessing correct management of diarrhoea cases in the home
and the health facility.

2.6.1 Country This instrument for sharing data among countries, WHO, and
programme other interested agencies, designed during the previous biennium,
profiles contains information under 11 headings covering planning, training,

ORS production, evaluation, and other activities (see "Sixth
Programme Report, 1986-1987", document WHO/CDD/88.28, for
a complete list of headings).
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Developing a communication component in a national CDB programme:'> "Í i f
findings from three countries

The WHO CDD Programme has increased its support to countries for communication activities. Each
country has different potentialities to exploit (e.g., existing health education efforts, well-defined >
community organizations) and different constraints to overcome. Some examples, and the national CDD '*,
programmes' responses to them, are outlined below. ":i

Current situation Planned responses and activities

ETHIOPIA

Strong local government and organization

' ! Health-focused radio drama series planned by
/ the Ministry of Health, Ministry of Information,
/. and UNICEF

; Strong adult education programme using mass
media

Few data on which to base policy on home fluids,
or communication messages -¡ '¡ ¡

Few, outdated, printed pictorial materials

Information and advice on CDD given by
• ' health workers often inconsistent

Multiple ethnic and language groups

Distribute, materiais through health sector ,arid
alternative,sourcesji^.g., women's groups, pedants'
association

Communicate CDD policy to all healiJi wqjkers and
ÑOOs involved in health communication

Provide programme with appropriate information/

Conduct baseline quantitative study and qualitative
research for policy definition and message development

Develop educational messages/materials based on
qualitative research

Reinforce CDD clinical management training and
add exercises in interpersonal techniques

First sets of messages to target largest groups

SUDAN

Most CDD communication carried out at local
level

, : ¡f:

Numerous materials produced by national,. ' :

programme

Designate CDD staffat national level to monitor
and advise on all CDD-related communication activities

Evaluate distribution and use of current printed
materials

Social mobilization planning and qualitative '•,. Develop plan and message® foi pilot fcegife,
research previously begun in one pilot province qualitative ̂ research and incorporating soc%|

-i,. mobilization activities ¡ ¡

Gezira University staff submitted proposal for
quantitative KAP survey in pilot provinces

Many NGOs involved

Design KAP instrument after qualitative research
completed; implement before'pilot intervention h|0ns

Provide all NGOs with technically accurate, consistent
messages

VIETNAM

New printed materials produced

Radio and loudspeakers proliferate

Household survey results can serve as

baseline data

Staff need training in interpersonal
communication techniques

No messages for highland populations

Need to decrease inappropriate use of drugs

Develop plan for distribution of materials

Explore use of mass media

Examine usefulness for communications planning ••
and means of obtaining additional information as
required

Assess training needs; design and hold workshops for ,
key staff •••;]

Plan formative research for message development
aimed at these populations

Target private medical sector !, ( •
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;IÍÍ¡ÍllBÍlfi:.

Plans for communications in the United Republic of Tanzania 11
Since it began in early 1985; the Tanzanian national
CDD programme has concentrated on policy
development, procurement and distribution of ORS
packets, and st&flf training. In 1987, on the basis of
a national review, programme guidelines were
revised Co, emphasize correct case management in
hesltta|j§filities and in the homstiSo address this
issuef the programme has increased it»; training
efffirWí:iWfakh should |ppn reach thé peripheral'
level J^Hll^itaff-whííiiare in closest contact with
the population. The programme is also developing
a workable policy on home therapy. Sugar-salt
solution, o|¡||tt(ilíy promoted as the recommended
Mtie fluids has been shown to pose certain problems
in its application, particularly in such matters as
the adoption of a standardized recipe and correct

"•:Sjipi|ipreparation"'|y'mothers and health workers.
liis"Tii.e programme is actively engaged in iden^ilping

other appropriate fluids that could be promoted for
the preventiorïlWïdehydration.

These two activities, promotion op nome therapy
and increased involvernent of peripheral-level staff,

•'JlJÉilfeíítethe support :"¡!9*"" a:" < »mprehensivé '
!«» communications component. Furthermore^the
•*!iiTan2anian;..Minister; ;of ;;Hea|lto:.. ¡recently ¡J^sue'd; à
" !;l|gtem;en%-confirming¡||i¡8||itiry's •comTOiitmenJ.:.'

to Information, Edaestion, and C||||||lunicatHW
(IE<3| activities, and encouraging all programme's
to | |v i this component adiltt importance. Thus, in

.. .:::,,iU|pl"UjsWational CDD programme' •approaches
WHO wiîh a request for assistance in dei||Rii»g a
comprehensive corhnitinieation iiitervëllllih fer
'ifÉter-hoeal:diseases coñttiii!*'' •«,<„,..,,., ' ••••íii

An initial assessment revealed that most health*
ti**||lated!|Hiiiled:materials treated multiple subjects

-•• .^ij^e| | ¡ | j^ | |d ata relatively educated population*.,
Hêtlfe pe^lliinel had little or no training in
inïèffiersonal communication techniques» K»OQ*jë

methods of preparing sugar-salt solution were being
promoted in government facilities and by NGOs;
the recent policy shift to other home-ávailable fluids
has not yet reached the level where its adoption is
most needed. . : . .,, ;. :

Two staff members of the Health Education Unit
were designated as the CDD communication
coordinators. After assessing the current situation
and various possible communication channels, it
was decided to:

1. Develop appropriate, visually clear pictorial
materials.

2. Holdworkshopsontechniquesofinterpersonal
communication and effective use of the new
materials.

3. Involve other ministries and political bodies
(particularly women's groups) in the distribution
of materials.

4. Promote community participation and active
discussion using traditional theatre
performances.

5. Explore the use of the mass media (radio).

By late 1989, a CDD communications plan had
been drafted for the next 2 1/2 years in collaboration
with WHO and UNICEF. The preparation phase is
well under i way; focus group discussions with
caretakers of children under 5 years of age and
individual interviews with health workers will
provide the information needed to develop appropriate
messages and materials, A quantitative study is
also planned, which will allow the formulation of
measurable communication objectives and serve as
the basis for evaluation when it is repeated two
years after the intervention begins. ^

Since 1987, each Member State has received annually a profile of
its CDD programme, containing data then available to WHO,
with a request to update it. While the number of countries using
the profiles has been relatively low in some regions, the quality of
the data received is steadily improving. During 1988, CDD staff
in the WHO regional offices were briefed on how to use the
computerized database, and by the end of 1989 all such staff were
updating information at the regional offices and sending it to
headquarters on diskettes. This facilitates the monitoring of CDD
activities globally and enables the Programme to provide
information on many individual country programmes. The weakest
part of this information exchange process remains the obtaining
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2.6.2 Programme
reviews

of reliable estimates of different programme indicators from data
available in countries. The Programme will therefore continue to
assist countries in collecting and presenting information that is
useful for managing their national programmes.

In the Region of the Americas and the Western Pacific Region, a
number of countries have introduced provincial programme profiles
(modelled on the WHO example) to facilitate the monitoring of
CDD activities in the country.

In both 1988 and 1989, Programme reviews were conducted in 11
countries (Table 1). Most of these reviews included another element
of primary health care (most often EPI) and many were conducted
in collaboration with UNICEF and/or bilateral agencies. Examples
of the findings of three programme reviews are shown in Box 12.

Table 1 : Countries conducting programme reviews

1988

Argentina
Bhutan
Bolivia
Kiribati
Lesotho
Mali
Maldives
Mexico
Niger
Pakistan
Papua New Guinea

in 1988-1989

1989

China (2 provinces)
Cuba
Democratic Yemen
Honduras
India
Laos
Malawi
Nigeria
Papua New Guinea (1 province)
Philippines (1 province)

i (1 province) Sudan

It has become evident that regular and appropriate use of available
evaluation tools reduces the need for major evaluation exercises.
Unfortunately, many of the programme reviews conducted in
recent years have tended to further document already well-known
problems, and have allowed little time for discussions on how to
deal with them. The Programme is now advising countries interested
in undertaking programme reviews to use a small group of
reviewers and focus on finding possible solutions to problems that
have already been identified. To facilitate this process, a revision
of the Programme's protocol for comprehensive programme reviews
was initiated during 1989 and will be made available in 1990.

One country that has provided examples of specific action taken to
resolve problems identified during programme reviews is Ethiopia
(see Box 13).
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(iiinMntÉitiímn«i^jíí.i:s-s*.v

CHINA

of CDD programme reviews: three examples 12
A review of CDD activities in Shandong and Fujian
Provinces was conducted in October 19B9. The
review team found that although mortality from
diarrhoea had declined over the past fewdecades,
«*rrtioêâ»#âè*è|iïï-ofie of tW leading causes of
childhood deaths.

Access to health care in the provinces visited was
very good, virtually all villages having a Village

station. The team was impressed by the

Station network; Ifcese positive findings, coupled
with*à widespreadIçnowlédge òfjíhe concepts of
dehydration and fluid replacement, form a good*
basis for the development of an effective C0D
programme* However, the absence of a written
'poîfWfctàlflttil hH .diár^à^fjie management
and t̂jhe consequent var|^^ijy in tar̂ tjtmef̂  practices
and health education messages was considered to
be a major constraint. Similarly, ORS supplies are
yery limited, impeding the wider use of ORS.

Whi,.; it acknowledged the enormous progress made
in China in (improving water; supplies^ $$1$ review •.
team noted th at the full benefits of those advances
could not be realized witfiòut giving greater attention
to sanitatiQi^and domestic and personal hygien^.s

The team recommended, among other th.^gs, that >
a naj|õp*lrflè4Ç|íg;bç.ç^ijyeped to agree on a policy
for diarrhoea case management and to draw up
detailed CE® programme plans for several provinces.
It-also urged that attentiotfbe^gttéñ to the lack of
ORS afiH to the development of clear, uniform
health etmçation messages on both the treatment

«PER

in
programme was launched in Niger

for, ¿984-1988
ucation.

^wfHiwfWlli? has b t f^ P ™ ^ ^ fey tne

PRITECH Project, and the Government is firmly
committed to developing the programme.
A comprehensive review of the programme was
carried out in June/July 1988. At the time of thfe
review a clear management structure had been
established at the central level and was being
introduced at the regional level: Hdròfever, mistitoring
and supervision had proved inadequate. In the
area of case management the programme had been
remarkably successful in reducing the use of
antibiotics and antidiarrhoeal drugs. Although in-
service training had been provided to the majority
of health staff, they had been given little practical
experience during training. As a result, many health
workers were not yet proficient in diarrhoea case
management. , . , . , , , s s., t . .} , . , i;}

The programme had put special emphasis on the
development of radio and television messages, and
educational materials for health facilities. The
diffusion of educational messages was successful in
that virtually all mothers had heard of ORS (52 of •„
59 mothers interviewed) arid the majority were - ».
able to prepare it correctly. Yet most mothers had '"
not adopted the practice of giving ORS for diarrhoea.
The rate of access to Q85 : was found to be low
despite the fact that ORS is produced within the
country.

The review team identified as priorities for the
future: strengthening Of monitoring and supervision,
"hands-on" case management training, improved •
ORS distribution, and modification of communication
messages to encourage the use of ORS in the home.

SUDAN

In ti anuary 1989, the national CDD programme in
Sudan (established in ,1985) underwent a
comprehensive re^fiew. Th$ fppew team interviewed <
health staff at all levels in three areas of the
country.

, The CDD programme was found to have made
remarkable progress since it^ tipcéptÍQn. A very
effective CDD department had been established in
the Ministry offlealth and was assisting region^ to
establish programmes w i , t r i increasing
decentralization of authority* ¡and, responsibility.
ORTwksi^ound ^ |>^ widely Jçnown¡and accepted. :

ORT cpriiers had been established in a large number
of j^4al|h facilities and the use of ar^tjdiarrhoeal s ¡
drugf in children in such facilitiesíhpd virtually u
ceased. A total of 70&G health workers had'been* H
trained by th* end of 1988, giving an estimated ^
training cbVeVâg^of 28%. A newsletter in English !

information and motivating peripheral health
stafF. AiOne-litre aluminium jug fèr Slicing ORS
had been successfully tested irksome'areas and
35 000 jugs had since been produced and distributed.

The review team recommended that a strong tecnnical
CDD unit be maintained at the central level but
that activities be better integrated with PHC services
at all levels. It noted that ORS and continued
breast-feeding were well accepted, but that greater
emphasis woujd have to be given tp: the need to
increase fluid intake and continue feeding. Antibiotics
and intravenous fluids Were still too widely used.
Deficiencies in ORS logistics were also noted. With
regard to training, it was felt that % special effort
should be made to target physicians and pharmacists
through their respective training schools. -.
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Problem solving in Ethiopia 13
The national CDD programme of Ethiopia identified problems during a joint PHC review in 1985 and a
comprehensive CDD programme review in 1987. Household surveys of morbidity, mortality, and
treatment in urban and rural areas, and a sentinel surveillance trial in 1985-1986, had provided the
programme with additional information. Many regional mid-level management training courses had
been conducted, which had provided opportunities to learn problem-solving skills* The problems were
analysed and action taken, the most significant measure being improved collaboration between the MCH,
EPI, and CDD divisions of the Ministry of Health to achieve integrated, decentralized training.

Major problems identified Problem-solving activities

Low priority given to CDD reflected in, e.g., CDD plans endorsed and adopted; additional staff
inadequate staffing ••> ¡, • > > assigned to national CDD programme». ¡, s,

Low training coverage

ííi,

Poor diarrhoea case management and few facilities •• RegionalDTUsestablished; ORT utensil* provided ; Ï
preparing and administering ORS to health facilities to Establish OÉÏ^orners ' • ; fè*(*

Decentralization of MCH/EJPI/CDD training' courses ;
to regional arid district ¿level s ; incorporation^ t*f.. f

diarrhoeal disease control in nursing d h
assistant curricula

,', Lack of health education on prevention and treatment Production of promotional materials in
, i , languages andplans for i n t e n d e d communication ••>••

• J , V " f ' " ' "*'"* *!.'"'"• ".*•''"•'• e f f o r t s . • . .*, ' ,""•• • "

: r : < i u : ; : : ; ' > » : ; ; ; : ; » : : : ; : - - • ...:-:^;:::r^;:- • • '» ' / ; ; ,"•"*; ; ; ; - ; v '
Need to strengthen implementation of preventive Situationaíañtóysisofbreast-íe^dtegipjá^ried
strategies, e.g., breast-feeding t>. -a"" ^^^^^u^ '::¡ '•'•

Poorly coordinated delivery of ORS; limited local Adoption of essential drugs policy and expansion of
production local ORS production in 1989

_

2.6.3 Assessing
diarrhoea case
management in
the home

During the biennium the Programme completed a revision of its
"Household Survey Manual" (CDD/SER/86.2 Rev.l, 1989), which
describes in detail methods of measuring diarrhoea case
management, morbidity, and mortality. The advantage of the
revised methodology is that it estimates the proportion of children
receiving correct case management in the home and not just the
proportion of children receiving ORS/ORT. The revised protocol
permits the collection of data on two key indicators which are
receiving more attention in CDD programmes: the proportion of
diarrhoea cases that received increased amounts of fluid, and the
proportion of diarrhoea cases that received the same or increased
amounts of food during the diarrhoea episode. It also assesses
caretakers' knowledge of when to seek care outside the home. In
all, it provides information on seven of the Programme's 13 key
indicators of progress.

The revised protocol has been used in several countries. Figures 9
and 10 and Box 14 show examples of the data that can be collected
using the survey. The data presented in Figure 9 show the
proportion of caretakers who reported using ORT during their
child's current episode of diarrhoea, and the proportion of caretakers
who could demonstrate correct preparation of ORS solution or a
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Figure 9: ORT use rates (from
household surveys in 9 countries),

1987-1989

Algeria

Bangladesh

Brazil

Burkina Faso

Maldives

Sudan

Pakistan

Philippines

Viet Nam

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\̂ ^̂ ^
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Percent of cases given:

80 100

IMMlORT" ^M Correctly prepared ORT fluids"

*ORS solution or a recommended home fluid (usually sugar-salt solution)

Figure 10: Increased fluid and continued
feeding rates (from household surveys

in 7 countries), 1987-1989

Algeria

Brazil

China

Indonesia

Philippines

Sudan

Viet Nam

40 60
Percent of cases given:

100

Increased fluid Same or increased food
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recommended home fluid. It is evident that some programmes
need to concentrate on improving caretakers' knowledge of the
correct method of preparing ORS and recommended home fluids.
Figure 10 shows the proportion of diarrhoea cases that received
increased amounts of fluid and the proportion that received the
same or increased amounts of food during the diarrhoea episode.
Fluid intake was increased in less than half the cases of diarrhoea
in all but one of the surveys. In five of the seven surveys, the
percentage of caretakers who continued to feed or gave the child
more food during the diarrhoea episode was higher than the
proportion who gave additional fluid. This type of information is
helpful to programme managers in planning future educational
messages and activities.

Brazil uses a household survey to evaluate
a campaign to promote OUT 14

In order to evaluate an extensive campaign to
promote ORT in the home, a household survey was
conducted in northeast Brazil in April 1989. Prior
to the study the communities surveyed had been
extensively exposed to health education on diarrhoea
case management. This included a radio and
television campaign for the use of sugar-salt solutions
prepared from two different recipes. At the same
time, prepackaged ORS corresponding to the WHO
formula was promoted through television and public
health facilities; various commercial ORS products
were also available.

In the 9467 households surveyed^ 982 children had
had diarrhoea in the last 15 days. Of these, 66%
had not been taken anywhere for treatment, which
underlines the importance of home management of
diarrhoea. As many as 93% of the caretakers had
heard of ORS or sugar-salt solution, but, as the
figure shows, only 24% of the children had been
given a recommended solution.

A wide variety of recipes were used for sugar-salt
solution, many of which were incorrect. Only 6% of
caretakers were able to demonstrate the preparation ;
of ORS or sugar-salt solution correctly. Confusion
had been created among the public because of the
different methods of preparing oral rehydration
solutions. Probably because the messages focused
on type rather than quantity of fluid, there was
little awareness among caretakers of the importance, (
of increasing fluids when the child has diarrhoea.

The survey concluded that the problems related to
correct mixing needed to be corrected before the
radio and television messages were rebroadcast. '
The health education messages should refer to only
one recipe for sugar-salt solution and research is
required to determine the best method of preparation.
In addition, emphasis should be given to each of the
following elements of case management: continued
feeding and giving an increased amount of fluid
during diarrhoea, and using the appropriate fluid
(i.e., sugar-salt solution to prevent dóft^drti
and ORS to treat dehydration).

Comparison of ORT awareness, use and correct preparation rates

93
. i ,

caretakers ¡nte,rvie\«§çî

Had heard of ORT Save a recommended Could prepare ORT
ORT fluid fluid correctly

O
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In one city, Cebu in the Philippines, the revised survey methodology
has now been applied twice, with a two-year interval, and has
indicated the achievements that have been made and the areas
requiring future emphasis (see Box 15). Other countries are
encouraged to use the survey instrument in this manner.

The Philippines: a comparison of two household surveys 15
CDD acti v mes have been in progress in Itegion 7 of
the Philippines since 1982. During tHëyear» 1987-
1989"major etttptittHis wa#$iven to the training of
health perSOWaiitAsi part ¿fan assessment of the

,. ; impalf Iff NMèèW accelerated activities,. a second
• i thousâhéld .survey was ^nducted* to MefePoGebu in
> :July 1989 asm follow-up to a aimîlàî survey

undertàkeh tWò years earlier.

The two-week incidence rate; ¡was essentially
: . unchaflgf d̂  t however,' * the seasonally adjusted
1 * * ̂ terítòe&tpcidence rate $j||ttwer(2# its*987 and
[ J J $$ in 1989)1 i^gesfctagtWihe nufcflĵ t; òf diarrhoea
• nepisodef e¿fc jcjiy.âj )*er -year- map «be decr^ajtíhg:

*$ig£rrific«iii changes'in ,ostj|êf pBB*indicators were
*—•—jíjâi^ c a n be-seerawiè-the figüí1 *̂ Jîélaw

Between 1987 and 1989, the drug use rate fell from
55% to 36%, the ORS and rice-water use rates
doubled, and there was a small increase in the
percentage of caretakers giving the same or greater
amounts of food during a diarrhoea episode; however,
there was^ò change in the proportion of caretakers
giving pjore fluid. ORS was prepared correctly by
63% of the eafjçtakers, which was not a statistically
significant change from the percentage (76%) in
1987. The comparison of th$$£stwo surveys was
useful as a means of identifying programme
achievements and shortcomings. As a result,
future activ^l^jW^îf focus on the • promotion of
home fluids, increasing the amount of fluid given
during diarrhoea, and teaching mothers how to
prepare ORS.

*"*'**" •"':"":::' :ï: ï:' :;:: : f <• .;:.• S ; . . . . . . . . . . . . . . . ' " ï: l!: ? '•• :: *• '? :.? :;•: i:.

» - G a i S f c i i : | ; j e ] y i n g : ; " * ':: ;i *•" •'• - • *,.-,..,. ".. '. ", ,', ; ' * ' " ; " : : : ": *i:i - ; • • * ; « >... *,.
i : : : i i : Wl i | | | | l ..:.::,,.., . : '
, : . . M : . , ; ; . . ; . ; ; ; ; • ; ; : ; ; : : ; " . ; « » *

' 'J"" "* ':"i:'i:' 'RltSa .«(«tf I.:.;:

'• " ! ••:: •inerBBiiiftifi.MJds.!"

" ••samei/iêucreased "fpo:d!

Continued breast-feeding

Caretakers ereparing
ORS correctly

20 i :40 : 60
¡'pêrtÎirMige

80 100

June 1987

In 1988, the simpler mortality, morbidity, and treatment survey
described in earlier versions of the "Household Survey Manual"
continued to be used independently in many countries. Since its
introduction, this method has been applied to around 350 surveys
in over 70 countries. Selected results are presented in Figure 11.
It can be seen that, according to the survey findings, there has
been an increase in the proportion of diarrhoea cases receiving
ORS, and, while the use of sugar-salt solution appears to have
decreased, the use of other home fluids has increased. Although
there appears to have been a decrease in the percentage treated
with medicines other than traditional medicines, this proportion
is still excessive.
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2.6.4 Assessing
diarrhoea case
management in
health facilities

Throughout 1988 and 1989, the Programme's efforts in this area
were concentrated on expanding the health facility survey protocol
into a detailed manual with guidelines for each step of the survey,
including the analysis and interpretation of the results with a
view to taking follow-up action. Using this survey, national CDD
programmes can now obtain quantified estimates of four of the 13
key CDD Programme indicators (proportion of cases correctly
assessed, proportion of cases correctly rehydrated, proportion of
cases correctly advised on home care, and proportion of dysentery
cases given appropriate antibiotics in health facilities), and also
identify specific problems requiring remedial action. The manual
will be available for general distribution in mid-1990 after it has
been field-tested in Bangladesh in February. While work on the
manual was in progress, many countries expressed interest in
undertaking surveys of this kind and the CDD Programme offered
advice and assistance in several of these activities.

Figure 11: Median treatment rates
(from 327 household surveys in over

70 countries)

Median use rates for:

Sugar-salt solution P ™

Other home fluids § § § | § ^ |

Traditional medicine | | | | | ^

Other medicine | | | ^ | | ^ ^ « «

0 20 40 60 80 100
Percent of cases

HJftM Up to 1986* ^M 1987-1989"

* Results from 260 surveys * * Results from 67 surveys
Not all rates were estimated in all surveys

Although there are exceptions, many of the surveys conducted to
date have reported similar findings, namely, that only about 50%
of health workers take an adequate history and perform a complete
physical examination of diarrhoea cases. Nevertheless, a high
percentage of cases are correctly treated according to their true
dehydration status. The part of case management that health
workers seem to be weakest in is correctly advising caretakers on
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diarrhoea treatment in the home. Health workers may be prevented
from giving good advice because of lack of time and the absence of
demonstration materials and communication skills. Results from
four surveys in African countries undertaken in collaboration
with PRITECH/Sahel are discussed in Box 16.

Diarrhoea treatment in health facilities in
four countries of the Sahel, Africa 16

Jîetween February 1988 and May 1989, four countries
- ofthe Sahel in Africa (Mali, Mauritania, Niger, and
Senegal): conducted surveys of diarrhoea case
management in their health facilities. In total, 873
health personnel in 258* health centres were
interviewed and 298 cases of diarrhoea were observed
during treatment. Using a standard protocol based
on one developed hv the WHO CDD Programme,
thef surveys collected á large amouni of detailed
information onfaipwiedge and practices relating to
diarrnoea treatment. Some of the results of the
surveys are presented below.

Though no consistent trends in inter-country
comptaisons are apparent, the pattern is similar
in ail f countries. Around ha^ 'dff the workers
interviewed had correct knowledge of the case
assessment process; however, a much,smaller
^roportitíBi^emonstrâteilíÇpjéréct assessment of
dehydration durin^$b$^rvation of case management
by the surveyors. Nevertheless, the correct treatment

Percentage of personnel
interviewed/observed who:

Had been trained in case management

Treated cases during training

Had coirect knowledge of
assessment of diarrhoea

Demonstrated correct
assessment of dehydration

Chose the correct
treatment plan

plan was selected in all countries in the majority of

The objective of future training of health workers
should therefore be to build on existing knowledge
and practices so that the correct treatment is chosen
for all cases. The country with the highest proportion
of "hands-on" practice during training also had the
highest proportion of workers with correct knowledge
and the ability to demonstrate correct assessment
of cases.

During the surveys, as well as the many quantified
data collected, much information of a more qualitative
nature was obtained. Specific problems related to
case management were identified and described in
detail, and appropriateemphasis can now be placed
on them during training.

These surveys should lead to improvements in
training, ahd supervision and, if repeated after
several yeiji^will demonstrate the progress made
in diarrhoea ¿âse management irï these countries.

Mall

t 91

2

58

29

96

Mauritania

47

26

57

20

89

Niger

94

37

56

15

81

Senegal

47

62

77

46

92

•

2.6.5 Measuring
childhood
mortality

The Programme is collaborating with the London School of Hygiene
and Tropical Medicine and the UNICEF Regional Office for the
Middle East and North Africa in developing a simpler and more
accurate method for estimating mortality rates in children. The
methodology, known as the "preceding birth technique", is based
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2.6.6 Assessing the
cost-effectiveness
ofORT

2.6.7 Data from
hospitals

on interviews with a randomly selected group of mothers in the
community. Interviewers determine whether the child born alive
before the mother's most recent delivery (that is, the "preceding
birth") is still alive. Information collected on the fate of about 1000
births can be used to calculate an index of the risk of death before
the age of 2 years.

In field-tests in Peru (December 1987) and more recently in the
Gambia (March 1989), comparable child mortality estimates were
obtained by three separate methods: the Brass indirect method
(based on questioning mothers on total children born alive and
total deaths), life-table calculations for births in the precedingfive
years, and the new preceding birth technique (see Box 17). As a
result of this validation, the Programme is producing a manual
describing field procedures for a baseline measurement using the
Brass method along with the preceding birth technique, and
follow-up surveys using only the simpler technique. It is expected
that the preceding birth technique will prove to be sufficiently
sensitive to identify changes in the rates of childhood mortality in
the years between surveys.

In 1988, a manual entitled "Estimating Costs for Cost-Effectiveness
Analysis" (CDD/SER/88.3) was completed and printed. It contains
detailed guidelines on how to collect, analyse, and present data on
the costs of various programme components. Three case studies
demonstrate how to compare the costs of different options for
district programmes, hospital-based diarrhoea treatment, and
ORS importation and production. These guidelines help country
programmes to present the costs and benefits of directing resources
towards diarrhoea training units, ORS production and use, staff
training, and other programme components aimed at improving
the case management of diarrhoea. This method has been used in
several countries (see Box 18) and others have expressed interest
in applying it in 1990. It should prove valuable in identifying
interventions that are cost-effective for countries that are
particularly concerned about health financing issues.

As noted in previous reports, the Programme has not made a
major effort systematically to collect data on diarrhoea case
management from hospitals because of the difficulties in interpreting
the data in the absence of detailed knowledge of such factors as
changing patterns of treatment- seeking, behaviour changes in
hospital staff, and admission policies. Nevertheless, reports sent
to the Programme from individual hospitals tend to support the
same conclusion: the establishment of oral rehydration units in
hospital outpatient departments save lives and money and reduces
the inpatient load (see Box 18).
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Measuring diarrhoeal mortality in early childhood "1 7

The first trial of the new survey method for measuring childhood mortality took place in the urban slum
communities of Lima, Peru, in November-December 1987 with the collaboration of the Instituto de
Investigación Nutricional. Altogether, 7542 women of reproductive age were interviewed using a
questionnaire which measured childhood mortality in three different ways - by the Brass method, a short
birth history, and the preceding birth technique (PBT). The results expressed as 2qO, the probability of
dying between birth and age 2, were as follows:

Period to which
Method 1000aq0 estimate refers

(years before survey)

Brass 50 2.5
Birth history 48 2.5
PBT 49 3.1

Clearly, the "short-cut" PBT method appears to have performed as well as the other two more laborious
techniques. :

Although these comparisons are valuable, a stronger test of the method is its ability to produce figures
similar to those obtained from a reliable independent source. However, areas where mortality is high and
death registration is good arç difficult to find. The British Medical Research Council (MRC) has been
obtaining mortality data for some years in an area under continuous surveillance around Farafenni Town
in Central Gambia. The MRC surveillance data include cause of death arrived at by an interview with the
mother conducted by medically qualified personnel in the immediate post-mortem period. With the full
cooperation of theJMRC, a second study was conducted in February-March 1989 in which 3341 women of
reproductive age were interviewed using questionnaires similar to those used in Lima.

The results, expressed in terms of both infant mortality C^) and mortality below age 5 (g^), are
summarized below:

i.

3.

4.

5.

Method

Brass
1983 census
1989 survey

Birth history
from 1989 survey

1982-1983 cohort
follow-up survey

Surveillance
system (1982-1987)

PBT -1989 survey

1 0 0 0 iQo

160
208

80

142

117

118

1 0 0 0 *

239
310

207

281

235

211

Approximate date of
estimate

1981 - t ' i ^ n i ; ,
1981

1986

1982 "' '' ' '"'

1984

• • : • 1 9 8 6 .: ; ', : , , ,s 11

The results obtained by the Brass method indicate that the 1983 national population census probably
undercounted some childhood deaths since the same method produced much higher mortality estimates
from the 1989 survey data. "The infant mortality results from the short birth history are disappointing,
indicating that some dead children, probably those born some time ago, had been omitted. In the follow-
up, the number of children studied was small but the mortality seems to have been very high in the early
1980s. (All the results indicate a steady but slow improvement in mortality in this area of the Gambia
since the mid-1970s.) While the surveillance system data are not perfect, they are probably the most
reliable for comparisons. Again, the simple PBT method has performed well, producing results that are
very close to those obtained from the surveillance system (compare in particular the infant mortality
rates in the last two rows of the preceding table).
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Thecause of death data are complex and the analysis is as yet incomplète. Thláàges at death seem broadly * v
comparable overall.

Age

0-11
12-23
24-35
36-47
48-59
5-9
10-14

at death

months
months
months
months
months
years
years

MRC surveillance (%)<
(n = 615)

1989 PBT survey {%)
(n = 1437)

42.9
16.7
16.7
7.8
3.7
2.4
1.0

-.si

42.1
21.9

m
8*9-
3.1
2.2
1.1

The general causes of death (malaria, diarrhoeas, infectious diseases, and other acute conditions) seem ; "t

to be in about the same proportions with both methods. Work is under way to improve the specificity and *
sensitivity of the measures and to compare causes of death for individual children. ;

Both experimente, and other trials conducted by UNICEF in Djibouti, Jordan, Democratic Yemen, and :
the Syrian Arab Republic, have produced results,which suggest that the simpler methods proposed for ¿

measuringchildhood mortality are performing well in comparison with otherworecom^lé^%®tho^|uid '
external sources. Analysis of the cause of death is more problematic since tffe causes reja t̂̂ afl̂ a^E eases* * *
culture and language-specific and thus difficult to classify. Further analysis of the Gambian iNSÉülts nitty * * *
produce some additional useful information. • . ,¡ -¡> •. .-. • • < • ; : • rt

2.6.8 Other
evaluation
methods

2.6.9 ORS access,
ORS use,
andORT
use rates1

The Programme has continued to monitor national efforts to set
up sentinel reporting systems for CDD programmes. Such systems
have been established in a number of countries, including Ethiopia,
Guatemala, Indonesia, Malawi, Pakistan, and the Philippines;
however, the current status of these systems varies considerably
and their value as a tool for monitoring and evaluating programmes
is unclear. Experience so far suggests that, for long-term
sustainability, such systems may require levels of financing,
commitment, or supervision that are disproportionate to the
utility of the data obtained.

As explained in section 2.6.1, the exchange of country programme
profiles was the main method of collecting information on
Programme indicators in 1988. The data thus obtained were
supplemented by information obtained independently from other
sources, including programme reviews, surveys, reports by
consultants from various agencies, and ORS production figures.
As in previous years, all available data were used to arrive at
estimates of the proportion of the population of the developing
countries that has access to ORS (ORS access rate) and the
proportion of episodes of diarrhoea in children under 5 years of age
in these countries that is treated with ORS (ORS use rate) and
ORT (ORT use rate).

These three terms are defined as follows;

ORS access rate: The percentage of population having reasonable access to a provider of ORS who is trained
in its use and receives adequate supplies.

ORS use rate: The percentage of diarrhoea episodes in children under 5 years of age treated with ORS.

ORT use rate: The percentage of diarrhoea episodes in children under 5 years of age treated with ORS or a
physiologically appropriate household solution (see footnote to Table 2).
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Making diarrhoea treatment more cost-effective in Lesotho | Q

Applying the Programme's guidelines for analysing the cost of treating diarrhoea, the Lesotho Ministry
of Health, with assistance from the Combating Childhood Communicable Diseases Project of" US AID,
identified ways of using financial resources more effectively and of increasing savings by practising good
case management of children with diarrhoea.

Reducing Costs in Health Centres: the cost of treating a child with diarrhoea was studied in a sample
of 20 health centres. The analysis included the costs of personnel, drugs, transportation, overheads,
training, and capital expenditure. The cost per child treated for diarrhoea varied widely across the health
facilities, from US$ 1.00 to $ 8.90, with an average of $ 4.50.

The profile of all CDD programme costs, shown in tñe figure beloWj revealed chat personnel costs
accounted for a Relatively low proportion (30%) of the total cost. After the capital expenditures (including
a large donor input to start the programme), the next highest cost was drugs ( 13%). Expenditure on drugs
at thé health centres varied greatly, but was as high as 53% of the total cost of treating a child for
diarrhoea in some centres, suggesting that staff there were continuing to prescribe inappropriately large
amounts of antibiotics and possibly1 other drugs for diarrhoea.

Distribution of costs of treating diarrhoea

Personnel
30%

2% \ N :̂::;;;:::::;;;:;;:;;:;:;::;;;::;:;:;;;;:;:::;:;::::̂  / ÍW

Capital
38*

Also, it was found that thehealth centres with the highest unit costs generally were more remote and had
a smaller trained staff. Costs were lower where staff had received a longer period of training in case
management. While the poor accessibility of gome centres was likely to continue tò fee a factor, it was
concluded that something could be done to improve staff training. It was recommended that training
efforts be concentrated where the greatest cost savings were likely to be achieved: on workers with less
training in remote, small health centres that are difficult to supervise.

Reducing the Costs of Hospital Care: The WttO guidelines were also used to identify the savings
made by opening an Oral Rehydration Therapy Unit (ORTU) at the Queen Elizabeth II Hospital in
Maseru. As a part of an evaluation of the ORTU, a study was conducted which compared the cost-
effectiveness of treating children under 5 years of age with diarrhoea one year prior to and one year after
the establishment of the ORTU.

After the opening of the ORTU, the cost of treating an outpatient with diarrhoea was reduced, largely
because of a decrease in the use of antibiotics: in the ORTU a child was more likely to be treated with ORS
than with an antibiotic. Additional savings were made as a result of a reduction in the number of
diarrhoea-related admissions to the paediatrjc ward of the hospital: in 1985, 376 ( 12%) of children under
5 with diarrhoea seen at the hospital were treated as ihpatients compared w t̂h only 218 (6%) in 1987.

38



WHO/CDD/90.34 HEALTH SERVICES

The length of stay for inpatients was also reduced, from an average of 5.7 to 3.4 days. Thus, the total cost
per child treated for diarrhoea (inpatient and outpatient) decreased by 38% or $ 5.23, as seen in the graph
below.

Cost of treating a child, Queen Elizabeth II Hospital ';*

13.7Í

Cost (US dollars)

After subtraction of the costs of setting up the ORTU, the net savings for thé hospital were achieved
mainly by reducing admissions through better case management of outpatients. Furthermore, based on
a seasonal analysis of these savings, the study concluded that opening the ORTU at weekends during the
peak season for diarrhoea could result in additional savings for the hospital.

Owing to the inevitable delays in compiling and reporting data,
the figures available at the end of 1989 are for the calendar year
1988. It is of note that, whereas in previous years ORS use rate
estimates were derived solely from ORS production and distribution
figures in more than half of the countries, for at least one of the
years of the biennium other information was available for 80% of
the countries.

From the end of 1986 to the end of 1988, access to ORS increased
in all WHO regions except South-East Asia, and gains were made
in at least 58 countries in 1987and 34 countries in 1988. However,
the global access rate showed only a small increase from 58% to
61 % (Figure 12, Annex 1). The small size of the global increase can
be accounted for in part by the substantial drop in access rate
reported by India between 1986 and 1987 after the supply of ORS
to 300 000 Village Health Guides ceased. A stronger commitment
to improve training coverage, communication efforts, and ORS
supply and distribution will be necessary to increase world-wide
access to ORS.
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Figure 12: Estimated ORS access rates,
by WHO region, 1982-1988
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Between 1986 and 1987, the global ORS use rate rose from 14% to
19%; it stayed at that level in 1988. The ORT use rate rose from 23%
in 1986 to 30% in 1987 and further, to 32%, in 1988 (Figures 13
and 14, Table 2), The global ORT use rate of32% in 1988 may have
averted 1.1 million deaths from diarrhoea in children under 5
years of age.

The ORS use rate more than doubled in the African Region during
the biennium, mainly as a result of significant increases in
reported rates for 1987 in Algeria and Kenya, and for both years
in Ethiopia and Nigeria. In the South-East Asia and Western
Pacific Regions, the ORS use rates declined in one or both years,
owing mainly to significant reductions in reported rates from
Bangladesh (for 1987), Indonesia (for 1988), and the Philippines
(for 1987). These rates are probably a more realistic reflection of
the situation in these countries than the figures reported in
previous years.

From the end of 1986 to the end of 1988, the ORT use rate rose in
all regions, reflecting both the increase in ORS use rates in some
regions and the greater emphasis given by the Programme to the
use of home-available fluids to prevent dehydration. The most
marked increases were seen during these two years in the African
Region, where the reported rate more than doubled, and in the
Eastern Mediterranean Region. These can largely be accounted
for by increases in Ethiopia (both years), Nigeria (1988), Islamic
Republic of Iran (mostly in 1988), and Pakistan (mostly in 1988).
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Figure 13: Estimated ORS use rates,
by WHO region, 1983-1988
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Figure 14: Estimated ORT use rates,
by WHO region, 1984-1988
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Table 2: Estimated use rates for ORS and ORT in children aged 0-4 years, 1983-1988,
by WHO region and globally8

Region

AFR

AMR

SEAR

EMR

WPRb

GLOBALb

1983

1

2

9

6

9

5

1984

3

12

9

12

13

8

ORS

1985

5

10

12

17

20

11

use rate

1986

6

20

13

23

17

14

1987

12

24

18

27

15

19

1988

16

25

15

32

12

19

1984

4

12

14

21

27

12

ORT

1985

8

10

25

22

32

18

use rate

1986

12

36

26

29

29

23

1987

19

39

29

40

34

30

1988

28

41

28

43

36

32

a Use rates refer to the percentage of diarrhoea episodes in children under 5 years of age treated with ORS or ORT, respectively.
In Programme reports before 1989, estimates of ORT use rates included only ORS and sugar-salt solution (SSS), since data
for other recommended home fluids were unavailable or unreliable. ORT is taken here to mean ORS, SSS, or other specified
recommended home fluids (RHF). The midpoint between the sum of ORS and SSS or RHF and the greater of the values was
used as the ORT use rate. All estimations were made assuming no use of ORS or ORT in countries for which no data were
available.

b Excluding China

In 1987, at least 67 countries showed an increase in the ORT use
rate; in 1988, increases occurred in at least 42 countries. As in the
case of ORS access, the drop in the number of countries with
increases in 1988 can be attributed in part to the fact that data
were available from fewer countries.

At the beginning of the 1980s, the Programme set global targets
of 50% for the ORS access rate and 35% for the ORT use rate.
These were revised upwards to 80% and 50%, respectively, in
1986 in the light of progress made up to that time (see section 2.9).
Figure 15 shows the numbers of countries achieving levels of ORS
access and ORT use equivalent to the Programme's original and
revised global targets for 1989. By the end of 1988, 87 countries
had achieved an ORS access rate of 50% and 47 countries an ORT
use rate of 35% (the global target levels set originally for 1989); 43
countries had achieved both. Levels equivalent to those set as the
revised global targets, however, appear to have been beyond the
reach of most countries (see also section 2.9).
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Figure 15: ORS access and ORT use:
number of countries achieving original

and revised global targets for 1989
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2.7 Interventions for
the prevention
of diarrhoea

In 1988, the services component of the Programme began to
increase its activities in the area of diarrhoea prevention. Both the
revised Supervisory Skills and the Programme Managers' Training
Course contain a module devoted to interventions for the prevention
of diarrhoea. These modules contain syntheses, expressed in
simple terms, of current knowledge about breast-feeding, improved
weaning practices, use of clean water, hand-washing, use of
latrines, disposal of children's stools, and measles immunization.
The summaries are followed by very specific suggestions as to
what families should do and what support health workers can
provide, and by proposed operational approaches to implementing
the preventive interventions.

The beneficial effects of breast-feeding, in general and in the
prevention of diarrhoeal disease morbidity and mortality in
developing countries, are well documented and substantial. For
example, non-breast-fed infants have a 25-fold greater risk of
dying from diarrhoea in the first six months of life than exclusively
breast-fed infants. Similarly, there is much evidence to show that
breast-feeding rates in these countries are declining, especially in
urban areas. Even when rates of initiation of breast-feeding are
high, the practice is often not exclusive in the first four to six
months of life, as recommended by WHO, and/or may be abandoned
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after some months. (Breast-feeding rates in 16 of the larger
countries with CDD programmes are shown in Figure 16). H is for
these reasons that the Programme has selected breast-feeding as
the first preventive strategy to be promoted and supported as a
major activity in countries.

Figure 16: Breast-feeding rates in
selected countries
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During 1989, the Programme developed its approach to the
support of breast-feeding activities through national CDD
programmes. It is based on the premise that there are many
factors affecting breast-feeding patterns in a specific society, and
that a single intervention is unlikely to have a significant and
sustainable long-term impact on breast-feeding practices. A breast-
feeding programme should ideally involve many sectors and
include some or all of the following elements:

• Training health professionals and other health workers;
• Restructuring health units, particularly maternity

services;
• Reviewing and revising the curricula used in pre-

service training of health professionals;
• Encouraging activities of NGOs, in particular, mothers'

support groups;
• Promoting changes that facilitate breast-feeding among

working women;
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2.8 Collaboration with
other international
and bilateral
agencies

• Ensuring appropriate marketing and distribution of
commercially prepared foods for infants and young
children;

• Promoting breast-feeding through the media and other
communication channels;

• Encouraging appropriate intervention and implementa-
tion research on breast-feeding, and helping to
disseminate the results.

The activities to be supported through collaboration between
WHO and a breast-feeding programme in a particular country
will be based on available information regarding infant feeding
practices, an analysis of existing activities and the agencies
supporting them, and WHO's current involvement in such activities.
Different approaches will undoubtedly be used in different countries,
although some areas of collaboration may be appropriate in many
countries (e.g., training of health professionals in lactation
management). In these areas, the Programme may itself prepare
materials if they do not already exist. Support will also be
provided for implementation research (see section 3.3.3[a]).

Eight countries have to date been contacted through consultant
visits to explore the possibility of collaboration in activities related
to breast-feeding. The Programme will start to collaborate with
these countries in 1990, when a full-time staff member will be
available to work in this area.

During the biennium, national CDD programmes received technical
cooperation and financial support from a number of international
and bilateral agencies. WHO considers it to be one of its
responsibilities to coordinate such assistance, in order to ensure
that countries receive consistent and correct technical advice and
donors do not duplicate their financial assistance. Active
collaboration exists with a number of agencies, as described
below:

• As noted in various places in this report, UNICEF and
WHO are cooperating in a number of important
programme areas, in particular communication and
ORS production. In many countries, the bulk of external
financial assistance to national CDD programmes comes
from UNICEF country funds. During the biennium,
the UNICEF Training Division in New York prepared
a training course to strengthen the technical knowledge
of UNICEF programme officers and better familiarize
them with operational aspects of national CDD
programmes. WHO assisted in the development of this
course, which is based on the WHO CDD Programme
Managers' Course, and participated in its field-test at
the UNICEF Middle East and North Africa Office in
Amman, Jordan, in April 1989. This course will be
organized in all UNICEF regions during the 1990-
1991 biennium.
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• Associate Professional Officers: Associate Professional
Officers have been made available to work in national
CDD programmes by (a) the Swedish International
Development Agency (SIDA) - for Bolivia, Ethiopia,
Guinea Bissau, Kenya, Viet Nam, and the WHO
Intercountry Health Development Team III in
Zimbabwe; (b) the Danish International Development
Agency (DANIDA) - for Liberia and Sudan; (c) the
Government of Italy - for Burundi, the Philippines, and
the Western Pacific Regional Office; (d) the Finnish
Development Agency (FINNIDA) - for Papua New
Guinea and the Western Pacific Regional Office; (e) the
Government of the Netherlands - for Brazil, Ghana,
Nepal, Peru, Sudan, and the Western Pacific Regional
Office; (f) the Government of the Federal Republic of
Germany - for Nigeria and the WHO Intercountry
Health Development Team II in Burundi; and (g) the
Government of Belgium - for Haiti.

Some of these bilateral agencies also provided support
for national CDD programmes, e.g., SIDAin Ethiopia,
DANIDA in Kenya.

• US Agency for International Development (USAID):
At the global level, the Programme is collaborating
with (a) Technologies for Primary Health Care
(PRITECH), which has been active in some 20 countries
and has provided particularly important support to the
countries of the Sahel in West Africa; (b) HEALTHCOM,
which is directed by the US Academy for Educational
Development and has collaborated with 15 countries
in the communication component of ORT and other
child survival strategies; and (c) "Project Support",
managed by the Program for Appropriate Technology
in Health (PATH), which is assisting national ORS
production in the private sector in six countries. At the
regional level, the Regional Office for Africa is
collaborating with the Combating Childhood
Communicable Diseases (CCCD) Project which is at
present active in 12 African countries. Also, the Regional
Office for the Americas is working closely with the
Institute of Nutrition of Central America and Panama
(INCAP) in training, evaluation, and operational
research activities in the six Central American countries,
supported by USAID. At the national level, the
Programme has collaborated closely with USAID in a
number of countries, including Egypt, Indonesia,
Pakistan, Philippines, and Sudan.

• Interagency Coordinating Committee: To assist in
guiding CDD activities in the Region of the Americas
and in coordinating the support provided by PAHO,
UNICEF, and USAID, a regional Interagency
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Coordinating Committee (ICC) composed of represen-
tatives of these three agencies was established in
1989. At its first meeting on 8 March, the Committee
agreed to convene a special task force to prepare a five-
year CDD Regional Plan of Action. The plan was
completed in late 1989; it contains recommendations
for CDD programmes at the regional and national
levels, provides guidelines for their development and
for thé provision of support to national governments by
the three agencies, and establishes regional targets in
respect of correct management of diarrhoea cases.
During the 1990-1991 biennium, the regional ICC will
meet at least twice a year. At the national level, it is
hoped that an ICC can be established in all countries
in the Region in which these agencies are providing
support to CDD activities; in many countries this will
be done by expanding the ICCs that are already in
place to coordinate assistance to national EPI
programmes.

• International League ofRed Cross and Red Crescent
Societies: The Programme has collaborated with the
Child Alive Project of the League in countries where
the project has been active, namely Bangladesh,
Colombia, Honduras, India, and Sierra Leone. In
November 1989, the Programme participated in an
evaluation of the Child Alive Rehydration and Training
Centre in Freetown, Sierra Leone; this centre was
established by the League with support from the United
Nations Development Programme, and is an important
venue for clinical management training of health staff
in the country.

• Non-governmental organizations (NGOs): In many
countries, NGOs provide health services for a substantial
proportion of the population. Thus, the Programme
has continued its efforts to provide information to
NGOs and, when requested, to organize training courses
for NGO staff. In addition, NGO staff participate in
CDD briefing courses held quarterly in Geneva (see
section 4). The Programme participates in the annual
training course Health Emergencies in Large
Populations (HELP) organized by the International
Committee of the Red Cross. It has also provided
financial assistance to Medico-Lions Clubs de France
to enable it to distribute ORS packets through its
chapters in French-speaking Africa.

The Region of the Americas has been particularly
active in exploiting the potential of NGOs, whose
members and staff, both in the health sector and in
other community projects, can serve as useful providers
of diarrhoea treatment and advice (see Box 19).

47



HEALTH SERVICES WHO/CDD/90.34

Working with non-goveíltimental organizations in the Americas | Q

Collaboration with non-governmental organizations
(NGOs) in the Region of the Americas started in
1988 With the International Se ton Institute. The
regional CDD programme, together with the
Institute, conducted CDD supervisory skills training
f r S i t f ChârlÉj^/wm h i t trainedp

, < for Sisters of ChârlÉj^/wm have in turn trained
, ¡ othérsisters an$auxiliary-hèalthstáff. In 1988-89,

316 persons were trailed in this way in Bolivia,
Ecuador, El Salvador^ Guatemala, Honduras^* and
P e r t j * - , • : : ' •:<[*• • • •

discuss^ijrategies ¿œarôtï&fë

^ddfítfeWâítólt t | | bilater
iÉ*^rátipü^GOs*from Bol
KiVa, Dflm|p ;̂an Republic, Ë
:tíondur^lilík^mgá^/Wd

ter
Bolif M, Colombia, Costa

-(II£1 Salvador,

strengthen-̂ «aír* %i|p|fòJ*tfe*4fcF
:ess

During the meeting, the content and training
methodology of the CDD Supervisory Skills Course
were described by Programme staff and NGO
personnel who were acquainted with it. It was

; recommended that NGOscollaborating with WHO
and ministries oí health use this course to train
their personnels '

As a consequence, a training course was held in :

Cali, Colombia, for the National Confederation of
NGjQ» to prepare81/group of 25 course facilitators.
A further ¿5 persons were trained in^eollaboration
with tfa«siSave thé Children Federation in the
DomiïiîciâATft̂ ppfeiic; and the Ministry of Health in'
that countryuis training selected personne^
from local NGÒB: Training¡plans have been drawi*
up in scollátíêràtion with ministries* of health
and FtMfer Parents Internatiorlál in Central America
and the AHdi|^!\countries. The NGÇfa.will pay the
course ârtá.travel costs! arid WHO will provide
trèãh|^H modules and- 'éàà^^course facilitators.
Furtl^e^ cours^sïàrè schedule^ for 1990.

2.9 Current status
and future
targets of the
Programme

• International Children's Centre (ICC), Paris: The
Programme continued to participate in various technical
and managerial training courses organized by the ICC
for health staff from French-speaking developing
countries.

The current status of the Programme in relation to the original
and revised global targets for 1989 and the targets for 1995 is
presented in Table 3.

It can be seen that the original 1989 target for the number of
operational programmes has been passed; however, because of
the difficulty of ascertaining the exact status of programmes in
many smaller countries, it has not been possible to determine
whether the revised target of 115 countries has been achieved.

With respect to the ORS access rate, the original 1989 target of
50% was surpassed at the end of 1988; although figures are not yet
available for 1989, it is unlikely that the revised target of 80% will
be achieved. It is now estimated that this level will be reached in
1995. The situation is very similar for the ORT use rate; however,
the treatment-related target set for 1995 has been made more
demanding: 50% of cases are to receive correct case management,
i.e., ORS or a recommended home fluid and continued feeding.

In the area of training, the targeted coverage (20%) for supervisory
skills was almost achieved and a target of 40% has been set for
1995. However, the case management training coverage stood
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only at 11%, slightly more than half of the projected value. It is
clear that a major increase in clinical training will be required to
achieve the 1995 target of 40% coverage of health staff with
diarrhoea case management responsibilities.

The 1989 targets set for programme reviews and number of
developing countries producing ORS have been achieved. It is not
considered appropriate, at this stage, to set a target for a larger
number of ORS-producing countries.

It is to the credit of national CDD programmes world-wide that
most of the original 1989 targets were met. That none of the
revised targets could be achieved indicates that a greater
commitment to diarrhoeal diseases control will be needed in order
to meet the targets established for 1995. A concerted effort on the
part of all concerned will be required in the 1990s to achieve
adequate progress and, as a consequence, the desired impact on
childhood mortality.

Table 3: Programme targets and status

Category

Operational
programmes (No.)

ORS access rate (%)

ORT use rate (%)

Case-management
rate (%)d

Supervisory skills
training coverage

Case management
training coverage (%)

Programme reviews (No.)

Developing countries
producing ORS (No.)

Original
1989 target

80

50

35

e

2000
staff

e

80

60

Status at end of
1987 1988 1989

96

58

30

7%

6

59

55

100

58

34

8%

8

71

58

100

b

b

17%

11

93

61

t

Revised
1989targeta

115

80

50

•

20%

20

80

60

1995
Target

c

80

c

50

40%

40

160

c

aRevisedin1986.
"Figure for 1989 will be available in 1991.
|JNo target set for 1995.

Percentage of diarrhoea cases in children below age 5 treated with ORS or a recommended home solution and receiving
continued feeding.

6 Not set as a target at the time.
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3. RESEARCH

3.1 Research policy
and management

3.2 Activities of
scientific working
groups (SWGs)

In the 1988-1989 biennium the Programme continued to support
clinical, epidemiológica!, and laboratory research on priority topics.
Increasing emphasis was also given to intervention-related research
to develop and evaluate new or improved measures to prevent
childhood diarrhoea. This research was guided by three scientific
working groups (SWGs), which specifically focused on the
development of improved treatment methods (SWG on Case
Management [CMTj), the identification of interventions (other
than vaccines) for preventing diarrhoea or reducing its severity
(SWG on Epidemiology and Disease Prevention [EDP]), and
vaccine development and evaluation (SWG on Immunology,
Microbiology, and Vaccine Development [IMV]). Based on a
recommendation made in 1987 by the Programme's Technical
Advisory Group (TAG), operational research was reoriented to
focus entirely on solving problems encountered in the establishment
or operation of national CDD programmes and was placed within
the services component. In accordance with another TAG
recommendation, steps were taken globally to develop
implementation research activities, i.e., studies to determine the
feasibility and impact of measures to prevent or treat diarrhoea
when delivered in the context of national control programmes.

The three global SWGs each met twice in both 1988 and 1989 to
review the progress of ongoing or completed projects, consider the
provision of support to new projects, and advise on the most
appropriate strategies to achieve the Programme's research
objectives. Altogether, they awarded suppor-t to 34 new projects in
1988 and 31 in 1989, bringing the total number of projects
supported by the SWGs to 382 (Figure 17), of which 267 (70%) have
been completed. The 65 new projects are being carried out in 24
countries; 83% of the projects are in developing countries. The
topics being studied are summarized in Table 4.

Table 4: Major topics of new projects funded during 1988-1989

Topic No. of new projects

Development of improved ORS formulations

Dietary management of acute and persistent
diarrhoea

Drugs for the management of acute diarrhoea,
persistent diarrhoea, or dysentery

Risk factors for severe/persistent diarrhoea

Infant feeding practices

Personal and domestic hygiene

Development of improved diagnostic methods

Epidemiology of specific enteropathogens

Vaccine development

Vaccins evaluation

Research strengthening and training awards

11

7

5
3

3

5
2
5
4

12

7
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400

300

200

100

Figure 17: Research projects supported
by Scientific Working Groups*, 1980-1989

Cumulative number of projects

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

EDP CMT IMV TOTAL

Until 31 December 1985 projects received support from the Steering Committees of
the SWQs on Viral Diarrhoeas, Bacterial Enteric Infections , and Drug Development
and Management of Acute Diarrhoea. These projects have been reassigned according
to the priorities of the current SWGs

3.3 Research
projects

3.3.1 SWGon
Case
Management

The following sections summarize information that has emerged
from completed studies and highlights ongoing projects of particular
importance. A list of articles reporting the results of WHO-
supported research published since the Fifth Programme Report
is given in Annex 3.

During 1988-1989 this SWG continued to focus on improved
methods for the treatment of diarrhoea. Highest priority was
given to developing improved ORS formulations, defining
appropriate dietary regimens for acute or persistent diarrhoea,
and examining the effectiveness of antidiarrhoeal drugs and
antibiotics in the management of acute diarrhoea, persistent
diarrhoea, and shigellosis.

a) Improved ORS formulations

Research on this topic is seeking to develop an improved ORS
formulation that will appreciably reduce the volume and duration
of diarrhoea while efficiently correcting dehydration and
maintaining hydration. Such a solution would, if successfully
developed, combine the benefits of oral rehydration with those of
an antidiarrhoeal medication. A total of 38 projects has been
supported to date by the SWG/CMT in which the standard WHO/
UNICEF ORS has been compared with experimental formulations
(Table 5).
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Table 5

Ingredients

1. Glucose plus
glycine and/or
glycyl-glycine

2. Maltodextrin (MD25)
glycine and/or
glycyl-glycine

3. Maltodextrin (MD02)

4. Glucose plus
L-alanine

5. Glucose plus
L-alanine

6. Glucose plus
L-alanine

7. Glucose plus
L-glutamine

8. Glucose plus
L-glutamine

9. Rice-based ORS

10. Rice-based ORS

11. Mung bean powder

12. Sorghum powder

13. Maize powder

: WHO-supported clinical

Amount per
litre

12-20 g
8g

20 g
8g

50 g

16 g
8g

16g
5g

9g
5g

16g
13 g

9g
7g

30 g

50 g

50 g

50 g

50 g

aTwo studies were conducted in this country with this
bA single study evaluating 2 experimental solutions.
cln severely malnourished children.

Countries typeset in bold

trials on improved

Number of
studies

5

7

4

4

1
1

1

1

1
1

1

8

1

1

1

formula.

face are where studies have been completed

ORS

Sites

Costa Rica, Indonesia,
Peru, Philippines,
Thailand

Myanmar3, Egypt",
India3, Nigeria,
Venezuela

Bangladesh, Egypt,
India, Indonesia

Bangladesh8, India,
Philippines

Bangladesh",
Philippines

Egypt

Indonesia

Brazil,
India

Senegal

Bangladesh, Chile,
Egypt, India",
Indonesia,
Madagascar0,
Mexico, Peru

lndiab

Rwanda

Cameroon
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i. Cereal-based ORS

Rice-based ORS: A recently completed clinical trial conducted in
Indonesia and the preliminary results of another trial undertaken
in Chile have confirmed the greater efficacy of rice-based ORS as
compared with standard ORS. In the Indonesian study conducted
in adult cholera patients, the rate of stool output during the first
24 hours was reduced by 20%, the total stool output by 30%, and
the ORS intake by 30% in the group receiving rice-based ORS. In
the Chilean study, conducted in children under 3 years of age with
acute diarrhoea, the duration of diarrhoea was reduced by 25% in
the group treated with rice-based ORS.

A review was prepared by the Programme of these and earlier
controlled clinical trials conducted to evaluate the efficacy of rice-
based ORS in patients with acute diarrhoea. The review indicated
that, while rice-ORS has considerable benefits in the treatment of
high-output diarrhoea such as cholera (see Box 20), its effect in
less severe diarrhoea needs to be more thoroughly assessed. An
outpatient study is therefore planned in Bangladesh to measure
the magnitude of the reduction in the duration of diarrhoea in
young children with acute, non-cholera diarrhoea treated with
rice-based ORS. The review also suggested that early feeding with
a rice-based diet does not confer to glucose-based ORS the benefits
of rice-based ORS. However, more studies are needed on this
topic, especially in young children with acute, non-cholera diarrhoea,
since these observations were made in studies in which most
patients had cholera and the amount of rice actually taken by the
patients was only determined in one study. A multicentre clinical
trial to address this issue is planned to start in 1990 with WHO
support. In addition, clinical trials are under way to investigate
the safety and efficacy of rice-based ORS in severely malnourished
children (Madagascar), in infants under 6 months of age (Mexico),
and in a population with a high prevalence of glucose intolerance
(Peru). There is concern that in these three groups of patients the
rice starch may be digested and absorbed too slowly to be effective
in reducing stool output.

Stability studies have been undertaken of ORS containing pre-
cooked rice powder, in which the salts have been incorporated in
the rice powder during pre-cooking and which forms a relatively
stable suspension when reconstituted in water. The results showed
that this formulation, packed in aluminium foil, is stable for at
least one year when stored at 51°C and ambient humidity. It
appears in fact to be more stable than the standard citrate-ORS
kept under the same conditions. These results show that it is
possible to use pre-cooked rice powder as a component of packaged
ORS. However, recommendations concerning the production and
possible use of this formulation need to await the outcome of the
above-mentioned clinical trials and the field studies described in
section (d) below.
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What have we learnt from clinical trials of rice-based ORS? 20
Thirteen clinicai trials have been conducted in a
total of 12*72 patients with acute diarrhoea to compare
rice-based ORS (containing 50-80 g per litre of
cooked rice, powder) and standard glucose-based
ORS. In all studies, the rate of stool loss was less
during the first 24 hours of treatment in patients
given rice-based ORS than in those given standard
ORS, the average percent reduction ranging from
3-53%. The benefit òfrice-based ORS was greater
in rapidly purging patients with cholera (six studies;
average reduction in stool output during first 24
hours = 33%) than in young children with acute,
non-cholera diarrhoea and lower purging rates (seven
studies; average reduction^ 17%). In four studies
(three involving cholera patients), a rice^based diet
was given to both groups, following initial rehydration.
Nevertheless, the rate of stool loss during the first
24 hours averaged 31% less in recipients of rice-
based ORS than in controls given stan dard glucose-
based ORS^The average ' duration of diarrhoea
after th^onset òf therapy with rice-based ORS was

reduced in five studies by-.9-33%, and in three
studies the mean total stool output was reduced by
21-49%. : :: • -•• ... :'/'".'

These results indicate that (i) stool output during
the first 24 hours of treatment is significantly
reduced in patients with acute diarrhoea given
rice-based ORS as compared with patients given
standard ORS, the effect being twice as great in
patients with rapid stool loss due to cholpra as in
cases with less severe, non-cholera diarrhoea; (ii)
treatment with rice-based ORS also reduces the
duration of diarrhoea, and this, combined with the
effect on the rate of stool loss, 4eads to an even
greater percent reduction in total stool output; (iii)
the effect of rice^based ORS on total stool output in
children with acute, non-cholera diarrhoea has not
been precisely defined, but may be in the range of
30-35%; and (iv) feeding á rice-based diet to patients
given standard ORS does not appear to cause the
same reduction in the rate of stool output as treatment
with rice-based ORS. ¡j

Other cereal-based ORS formulations: A study has recently been
completed in Rwanda to compare the outcome in children under 2
years of age with acute diarrhoea treated with either standard
ORS or ORS containing 50 g of sorghum powder in place of
glucose. The results showed that in those receiving the sorghum-
based ORS the rate of stool output during the first 24 hours of
treatment was reduced by 17%, the total stool output by 40%, and
the mean duration of diarrhoea by 33%. These results suggest
that cereals other than rice could effectively replace glucose in the
standard ORS formulation for the treatment of dehydration, and
may also form a suitable component of household solutions for
early treatment of diarrhoea in the home.

ii. Improved ORS based on defined solutes

ORS containing minimally hydrolysed maltodextrin: The
encouraging results with rice-based ORS prompted studies using
similar amounts of another starch-like product: maltodextrin.
Maltodextrin was selected for inclusion in ORS because it is
readily soluble and relatively inexpensive. Four studies of an ORS
preparation containing 50 g/1 of a minimally hydrolysed maltodextrin
(MD02) in place of glucose have been completed (Bangladesh,
Egypt, India, Philippines).

The results from these studies showed no additional beneficial
effect of this ORS formulation on stool output and duration of
diarrhoea in children with acute diarrhoea when compared with
glucose-based ORS. In addition, maltodextrin MD02 was found to
be unsuitable for inclusion in ORS formulations because of its poor
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stability when stored under tropical conditions. These results
suggest that the beneficial effects of rice-based ORS are attributable,
at least in part, to the absorption-promoting action of the proteins
and amino acids that are present in rice but not in maltodextrin.

ORS containing L-alanine and glucose: Encouraging results
with an ORS containing L-alanine and glucose (8 and 16 g/1,
respectively) in adult cholera patients prompted studies with this
solution in children under 3 years of age. The results from an
initial study in India showed that an experimental solution
containing 90 mM glucose and 90 mM L-alanine had no beneficial
effect on stool output and duration of diarrhoea in young children
with acute diarrhoea. However, the urine output in children
receiving ORS with L-alanine was significantly higher, suggesting
that the lack of impact of the experimental ORS might be a result
of its greater osmolality compared with standard ORS (400
mOsm/1 vs 331 mOsm/1). Two additional clinical trials have
therefore been initiated to investigate the efficacy of two L-
alanine-based ORS formulations of reduced total osmolality. In
one study (Philippines) the total osmolality has been reduced by
decreasing only the L-alanine content of the experimental ORS to
50 mM instead of 90 mM (total osmolality 360 mOsm/1), while in
the other study (Egypt) both the L-alanine and the glucose
content were reduced to 50 mM (total osmolality 320 mOsm/1).
The results of these studies should provide valuable information
concerning the importance of osmolality in ORS solutions.

ORS containing L-glutamine and glucose: A recently completed
study (USA) which evaluated the in vitro absorption-promoting
effects of L-glutamine has confirmed that L-glutamine, when
given with glucose, is a stimulator of tissue metabolism and
transport and a unique stimulator of electroneutral NaCl absorption
across the normal and rotavirus-damaged pig intestine. Two
clinical trials to evaluate the efficacy in young children of ORS
containing glucose (50 mM) and L-glutamine (50 mM) (total
osmolality 320 mOsm/1) have therefore been initiated in Brazil
and India. Results will be available from these studies during
1990.

No further studies of ORS formulations based on defined solutes
are planned until results are available from the above-mentioned
ongoing studies.

iii. Studies of flavoured ORS

Many commercially-produced ORS formulas are flavoured (and/
or coloured) in the belief that this will increase the acceptance of
ORS for home use. However, concern has been expressed that
flavoured ORS might be consumed more rapidly and in greater
amounts, leading to over-hydration and hypernatraemia. One
controlled clinical trial of an orange-flavoured and coloured ORS
preparation was completed in Egypt with support from the
Programme. In this study, children aged 3 to 36 months who were
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not severely malnourished and were hospitalized for acute
diarrhoea with moderate dehydration were offered the flavoured
and coloured or the standard ORS ad libitum during maintenance
therapy (after rehydration). No differences were observed between
the study and the control groups with regard to ORS intake, time
required for rehydration, and mean serum sodium concentration
at 24 hours. However, the acceptability of ORS (based on the
willingness of the patient to take ORS) was significantly improved
with the flavoured ORS. These results demonstrated that in a
controlled hospital setting and under close supervision there is no
adverse effect associated with the use of flavoured ORS during
maintenance therapy; in particular, increased acceptability did
not lead to over-consumption of flavoured ORS. A community-
based study is planned to start in 1990 to address the more
important question of the influence of flavouring and colouring on
acceptance and correct use of ORS for treatment of diarrhoea in
the home.

b) Feeding during and after diarrhoea

i. Acute diarrhoea

Animal milk: There is now compelling evidence, derived from a
number of studies (some of which were supported by the Programme),
that full-strength cow's milk formula is safe and nutritionally
beneficial in non-breast-fed children older than 6 months with
acute diarrhoea. Therefore, a systematic restriction of milk intake
by giving diluted milk during diarrhoea, which has the disadvantage
of diminishing energy intake, is not necessary. This fact was
confirmed in a recently completed study in Lima, Peru, which
assessed nutrient absorption, weight gain, and faecal output in
children given isocaloric diets based on (i) wheat noodles and cow's
milk, (ii) wheat noodles and lactose-hydrolysed cow's milk, (iii)
cow's milk, and (iv) hydrolysed cow's milk. The results from this
study showed that, while stool output and duration of diarrhoea
were increased in the latter two groups which received only milk,
their nutritional outcome was not adversely affected. Three
additional studies on the dietary management of diarrhoea with
animal milk are under way. In Brazil and Guatemala, randomized,
controlled clinical trials are evaluating the impact of early feeding
with full-strength cow's milk formula in non-breast-fed infants
under 6 months of age, for whom there is as yet no evidence that
this feeding approach is safe. In India, a clinical trial is evaluating
the effect of feeding yoghurt or whole-milk formula on the clinical
course and nutritional response of severely malnourished children
with diarrhoea. Final results will be available from these studies
in 1990.

Continued feeding during diarrhoea: There is now general
agreement that continued feeding during acute diarrhoea results
in improved nutritional status and, in some cases, less severe
diarrhoea. Continued feeding is therefore an essential component
of case management of acute diarrhoea. However, very little
information is available on the nutritional impact of "optimal"

56



WHO/CDD/90.34 RESEARCH

feeding during convalescence from acute diarrhoea. To address
this issue a study is in progress in Egypt to determine the
nutritional impact of liberal feeding during acute diarrhoea and
for one month thereafter in adequately nourished infants aged 4
to 12 months. The feeding intervention includes nutritional
education of the mothers while the children are hospitalized and
during weekly follow-up visits, and the provision of food for the
infants during convalescence. A control group receives only routine
dietary advice at the time of discharge. Preliminary results
suggest that, after four weeks, weight gain is significantly higher
in the study group. Provided that these results are confirmed in
the final analysis, they suggest that continued feeding during
diarrhoea and increased energy intake during convalescence can
prevent the negative impact of diarrhoea upon growth, even in
children who are not severely malnourished.

The results of these studies and of other clinical trials, some of
which were supported by WHO, form a firm basis for the principles
of the dietary management of acute diarrhoea described in Box 21.

Dietary management'òf acute diarrhoea! basic principles 21
: 1, Breast-feeding

; Up to the age of 4-6 months, breast-feeding provides
young infants with their entire normal daily
requirements of water and nutrients. During
diarrhoea, breast-feeding should not be reduced or
stopped, but allowed as often as the infant desires
it. In addition, other fluids should be given to
replace the increased faecal losses of water and
salts.

2. Other milk feeds >¡¡i HSîMÎ.

%l ; In children who take breast-milk substitutes, the
milk or formula usually consumed can be
reintroduced after rehydration has been completed.

1 ' For children under 6 months of age who do not yet
take soft foods, the milk should be diluted with a»
equal volume of plain water over a period of 48

Occasionally, however, diarrhoea may worsen when
milk is given and signs of dehydration may reappear.
For infants who normally take soft foods with
animal milk, the amount of lactose in the diet
should be temporarily reduced by either diluting
the milk as described above or replacing it with
yoghurt or a similar fermented milk product. At
least half of the calories provided to these infants
and children should be as non-milk foods, e.g.,
mixtures of cereals, pulses, and vegetable oil. Special
lactose-free or hydrolysed protein formulas should
be used only if clinical manifestations of milk

intolerance are observed in spite of the above *
measures; they should never be used routinely.

3. Semi-solid and so

Frpm the age of 4-6 months, all children should be
taking soft of semi-solid foods, . i^«jif<|ition toTi>reast
milk, .The'se foods should be offered as soprías the
child isrehyárated. fhkWis no reasQftteflsèriêtòi-
delay feeding until diarrhoea stops. Locally prepared
foods £|#rfd be wseé thafcare e&&Ttgy-rî<M aiíd easily
digested» J^hen giyen alone, most staple ioods do
not provide Sufficient calories for ij|f^nts and young
children, especially when theyj ̂ | | | ^ppa red as:

drinks (e.g., cereal gruels)» therefore,
be offeredsttiat are com
protein sources (e.g., mixtures of éookeéeereal and
pulses), (ii) complex carbohydrates (starches) rattier
than sugar; (Co,aypid hypêrWmolarity), and (iii)
vegetable oil to ipcrease energy conten!.* i • • .

Children with diarrhoea often need coaxing to eat.
Food should be offered to them in frequent small
meals (at least six times a day).1 ••••••. ••,<<.]*',

4. Feeding after diarrhoea stops : :; ¡

Extra food should be given after diarrhoea stop», H »
This can be done by giving one extra meal each day '
for at least two weeks, using the same energy-rich ' '
foods as described above. Children with significant i I
undernutrition should continue to receive extra••••%
food until any deficitof weight-for-ljeight has been i

,.recovered. Mr- l t | h l l i i •; r j ; i
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ii. Persistent diarrhoea

In children under 5 years of age, 3-20% of all episodes of acute
diarrhoea become persistent, i.e., they last more than 14 days.
These episodes are often associated with a deterioration in
nutritional status and lead more frequently to death than episodes
of shorter duration. The main goal of their management should be
to maintain the child's hydration and nutritional status while the
intestinal damage is being repaired.

A number of studies have shown that milk intolerance can play an
important role in persistent diarrhoea. Thus, one possible approach
to the management of these children would be to reduce dietary
lactose while maintaining a high energy intake. A study is
therefore being supported in Algeria to compare the duration of
diarrhoea and stool output in non-breast-fed children aged 3 to 36
months with persistent diarrhoea given a diet based on (i) yoghurt
(in which the lactose content of milk is reduced by about 50%
without appreciably affecting the energy content), or (ii) cow's
milk formula. The results to date suggest that the duration of
diarrhoea and stool output are significantly reduced in the group
of children receiving the yoghurt diet (Table 6). A study is now
planned in India to assess the impact of reducing the milk content
of the diet of children with persistent diarrhoea by another
approach, namely, giving them mixtures of milk and cereals.

Table 6: Impact of milk and yoghurt diets on clinical and
nutritional outcomes of persistent diarrhoea in

non-breast-fed children aged 3-36 months

Outcome Milk Yoghurt
(n = 35) (n = 28)

Mean total diarrhoeal stool
output (g) 1341

Percentage of episodes that
lasted more than five days
after initiation of diet 46

Mean weight gain on discharge
(as % of admission weight) 1.5

762 p<0.01

p<0.01

2.3 ns

Medium-chain fatty acids (i.e., fatty acids containing 8-12 carbon
molecules) are better absorbed than fatty acids with longer carbon
chains. This suggests that the use of foods that are rich in
medium-chain fatty acids may help to increase fat absorption and
reduce faecal losses of fat and energy during persistent diarrhoea,
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with a resultant improvement in nutritional status. Further
studies are in progress in Bangladesh and Peru to evaluate the
impact of diets containing medium-chain triglycérides on the
clinical course and nutritional status of children with persistent
diarrhoea. The results from these studies will allow the Programme
to develop a more precise set of guidelines for the dietary
management of persistent diarrhoea.

c) Drugs in the management of diarrhoea and dysentery

Acute diarrhoea: The SWG/CMT continued to support studies to
evaluate existing antidiarrhoeal drugs, which are widely used but
of unproven value in the treatment of acute diarrhoea in children.
A randomized, controlled, double-blind clinical trial is now under
way in Egypt to examine the efficacy of smectite, a clay product
closely related to kaolin and attapulgite, in the treatment of acute
diarrhoea in children aged 3 to 24 months.

Persistent diarrhoea: Studies conducted in South Africa (with
support from other sources) and in the USA (with support from the
Programme), have shown that the treatment of children with
persistent diarrhoea with oral gentatnicin resulted in a significant
clinical improvement, primarily in patients from whom Eschejichia
coli had been isolated. This has prompted two further clinical
trials of this drug in Guatemala and India. In Guatemala, the
efficacy of oral gentamicin was assessed in a community-based
study in children aged 3 to 36 months with diarrhoea lasting 15-
17 days prior to enrolment; a control group received a placebo. The
results indicated that oral gentamicin had no significant effect on
the clinical outcome (Table 7). Results will be available from the
study in India during 1990. An additional study is planned in Peru
to evaluate the efficacy of an absorbable antibiotic (co-trimoxazole)
in the treatment of persistent diarrhoea.

Table 7: Effect of oral gentamicin on clinical outcome of
persistent diarrhoea

Outcome Gentamicin
(n = 37)

Placebo
(n = 33)

Successes"
Failures

15(40%)
22 (60%)

16(48%)
17(52%)

"Treatment success was defined as cessation of diarrhoea (less than 4
stools in 24 hours, with a return to the child's normal stool consistency,
as assessed by the mother) for at least 48 hours after the end of the 5-
day treatment.
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Shigellosis: In the last 20 years, in many developing countries,
bacillary dysentery, especially in an epidemic form, has been a
major public health problem and an important cause of death in
children under 5 years. Moreover, an increasing proportion of
Shigella strains of various serotypes isolated in different parts of
the world are now resistant to the most commonly used antibiotics.
There is therefore an urgent need to identify alternative antibiotics
that are safe and effective for use in shigellosis. In Guatemala, a
randomized, double-blind clinical trial is evaluating the efficacy of
pivmecillinam (an amdinopenicillin). Studies are also planned to
evaluate in young children the efficacy of the newfluoroquinolones
(such as ciprofloxacin) in the treatment of shigellosis caused by
strains that are resistant to conventional antibiotics. Finally,
studies are planned to develop a simplified regimen for treatment
(including single-dose therapy).

d) Field studies

The SWGICMT is encouraging research to define optimal approaches
for the promotion of correct case management of diarrhoea at the
household level. A study is planned in Peru to investigate the
determinants of care-seeking practices during childhood diarrhoea.
The study will use ethnographic data collection techniques to
determine the manner in which caretakers'perceptions of diarrhoea
influence the sequence and timing of care-seeking, and to assess
the role of situational factors (such as access to health care,
availability and cost of drugs) in the decision-making process. The
information collected will assist efforts to promote correct care-
seeking practices and to discourage the use of inappropriate
medication.

Another study is planned in Guatemala to assess the social,
cultural, and environmental determinants of feeding during and
after acute diarrhoea, and to design an educational intervention
to promote improved feeding practices. In this study, rapid
ethnographic and observational studies and formative research
will be conducted, focusing on major gaps in knowledge which are
hindering public health efforts to promote feeding during and
after diarrhoea. Results from a number of research projects
suggest that most children continue to be offered food at home
during diarrhoea and that supplementary feeding during and
after diarrhoea has a beneficial impact on the clinical outcome and
nutritional status of ill children (see section fbl above). However,
a number of issues still need to be addressed, e.g., to what extent
does anorexia and/or vomiting impede proper feeding during
diarrhoea, what are the perceptions of caretakers with regard to

: the need for extra feeding during convalescence, and can a nutritional
benefit be achieved by promoting feeding only during and after
diarrhoea or must general feeding practices also be improved?
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3.3.2 SWGon
Epidemiology
and Disease
Prevention

A frequently cited source of dissatisfaction with ORT is its
failure to relieve or alleviate the symptoms of diarrhoea. Rice-
based ORS shows promise as an antidiarrhoeal agent that can
satisfy both health providers and consumers in this regard (see
section [a] above). Efforts are now under way to develop community
trials to determine whether the promotion of packaged rice-based
ORS can increase the rates of acceptance and correct use of ORT
for the prevention of dehydration, especially when the rice-based
product is promoted as having antidiarrhoeal properties.

This SWG was formed in 1986 to stimulate and support research
that will lead to the development of interventions to prevent
diarrhoea or reduce its severity. Of highest priority are studies to
develop approaches to improve infant feeding practices and personal
and domestic hygiene, since interventions of this kind appear to
have the greatest potential for inclusion in control programmes.
Also of high priority are studies to evaluate the impact on diarrhoeal
morbidity of vitamin A supplementation of young children. The
SWG/EDP also supports research to define risk factors for severe
diarrhoea (including acute dehydrating diarrhoea and acute
dysentery), persistent diarrhoea, and diarrhoeal death. It is
expected that the results of the research supported by the SWG/
EDP will serve to direct and reinforce the Programme's global
activities in the area of prevention in the next few years. The
intervention-related projects supported by the SWG since its
inception are listed in Table 8.

a) Infant feeding practices

Studies have been completed or are in progress to examine the role
of infant feeding practices in the transmission of diarrhoeal
disease. Particular emphasis has been given to identification of
the determinants of such practices and to the development and
evaluation of approaches to promote exclusive breast-feeding and
improved weaning practices.

i. Role of breast-feeding

Important new information has been made available since 1986
which further defines the role ofbreast-feeding inprotecting infants
against diarrhoea, especially severe episodes. An analysis of two
longitudinal studies (in Brazil and Peru) was completed during
1988-1989. In Peru, the prevalence of diarrhoea was doubled
among otherwise exclusively breast-fed infants who were given
teas and water during the first six months of life as compared with
the prevalence among infants given only breast milk (Figure 18).
The prevalence of diarrhoea among non-breast-fed infants aged 3
to 5 months was found to be over five times greater than among
those exclusively breast-fed in the same period.
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Table 8: Projects related to risk factors and interventions

Topic

Breast-feeding

Weaning practices

Personal and
domestic hygiene

Vitamin A
supplementation

Site

Brazil
Iraq
Guatemala
Peru
Philippines
Turkey

Myanmar
Kenya
Nigeria
Peru

Bangladesh
China
Guatemala
Nigeria
Pakistan
Papua New
Guinea
Peru
Zaire

India
Brazil

Type of study

Risk factor

Completed
Completed
Completed
Completed
Ongoing

Completed
Completed
Ongoing

Ongoing .

Completed

Ongoing

Determinant

Completed

Ongoing
Ongoing

Ongoing

Ongoing

Ongoing

Ongoing
Ongoing

Intervention

Ongoing
Ongoing
Completed

Ongoing

Ongoing
Completed
Ongoing

Ongoing
Ongoing

Ongoing
Ongoing

Risk and prognostic factors for severe diarrhoea and diarrhoeal mortality:

Dehydrating
diarrhoea

Diarrhoeal
mortality

Persistent
diarrhoea

Shigellosis

Bangladesh
Brazil
Egypt
Philippines

Brazil

Bangladesh
India
Pakistan
Peru

Bangladesh

Ongoing
Completed
Ongoing
Ongoing

Completed/
Ongoing

Ongoing
Completed
Ongoing
Ongoing

Ongoing
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Figure 18: Prevalence of diarrhoea by
category of feeding (Huáscar, Peru)
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In Brazil, exclusive breast-feeding was found to be particularly
protective against persistent diarrhoea or severe diarrhoea
(requiring hospitahzation), even after controlling for socioeconomic
status. Infants who started to receive milk supplements in addition
to breast-feeds in the first week of life were three times more likely
to have persistent diarrhoea and five times more likely to be
hospitalized for diarrhoea before the age of 3 months than infants
of the same age who were exclusively breast-fed (Figure 19). The
risks were even greater among the non-breast-fed. Infants who
stopped breast-feeding during the first week of life were at five
times higher risk of having persistent diarrhoea and twelve times
higher risk of hospitahzation for diarrhoea before the age of 3
months than those exclusively breast-fed. Such risk differentials,
high as they are, still represent conservative estimates of the role
of exclusive breast-feeding, since some of the children classified as
breast-fed for the analysis would have been weaned before the age
of 3 months. Also of considerable significance was the finding, in
the same study, that the protection given by breast-feeding
against diarrhoea was not uniform across different socioeconomic
strata: it was observed to be more protective in the families of
mothers with less schooling and in families of low income than in
their counterparts with higher socioeconomic status. Data from
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Bangladesh suggest that continued breast-feeding may protect
against diarrhoeal morbidity and mortality well into the third
year of life. However, results from both epidemiological and
laboratory-based studies indicate that the protective effect is
unlikely to persist after the termination of breast-feeding. Continued
breast-feeding should therefore be promoted for as long as possible,
at least for the first year of life.

ii. Role of bottle-feeding

A better understanding of the risks associated with early
supplementation and the termination of breast-feeding was acquired
through studies conducted in Peru and the Philippines, with
support from the Programme, which investigated the risk of
contamination of foods and fluids given in feeding bottles. In Peru,
35% of the bottle nipples and 23% of the feeding bottles sampled
among those used by 135 infants were found to be contaminated
with faecal bacteria. In the Philippines, between 88 and 96% of
the feeds served in feeding bottles to infants under the age of 6
months were found to be contaminated with faecal bacteria.
Unfortunately, feeding bottles are the preferred mode of giving
liquid feeds to infants and young children in Brazil, Peru, and the
Philippines. The risks and perceptions associated with the use of
teas and feeding bottles are described in Box 22.

Figure 19: Relative risk of persistent
and severe diarrhoea among infants under

3 months of age, by feeding mode*
(Pelotas, Brazil)

relative risk**
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' ¡., ; ; ' Teas and feeding bottles: risks and perceptions 2 2'fa
' , ' ' ' ' • ' > , ' . ' i i •• ' '• ï

A study of feeding practices, food and fluid are more practical and hygienic because they keep ?

contamination, and diarrhoeal morbidity was food and drinks warm fora longer period and cause /
conducted among 153 infants followed during their less spillage and spoilage. Í
first year of life in a poor, peri-urban community in
Peru. It identified an increased risk of contamination v _. ., . , . • • _ . , • . , „-, ,, r *
associated with the use of feeding bottles. Teas. i n Br«il,m-dfipth interview, witíi 21 mothers of ,
often used from the first month of life, had á low/ * 0 U ^ c h * i r e " a n d witti otíier key informants, >
frequency of contamination soon after preparation f»nduetofl * % " n ^ ^ », f ^ o n " ^ / §

(3% of 87 specimens) and, if served in a cup, also f o r
 f

SGV^e ^ ^ T ^ ^ ^ S í ¿ a t *?£*!&Jg™ ,.
had a low frequency of contamination at the time of ,. „ ? , 7^ "üw • *t . ^ T ^ - Í Í T ^ V Í Í J ? ^ * * ! ^ ' ^
consumption(2%of49specimens). However,when/ ' : ^ ¿ c ^ " I U • " " " " ï 1 ^ ! " r ^ T ' T ^ W > í y T ! H : '
the teas were served in feeding bottles, 3l%^f T4 ^ £ e a t co ldS) S ó o t h B t t e t í u r lntarfl».h a n « * » a t

specimens were contaminated (p< 0.01), ari#20% aiarrhoea.
had E. coli counts of 104 or more.

This information high^hts the rw î of contami-
This information is being^sed in another study natioñ*ássKK;iatedw^hteasgiven;inf«(|4ingbQtW«s-
which aims to develop and belt an intervention to It indicates, however,¡that tBisíp,i$̂ S©ee is comm f̂t;

promote exclusive breast-feeding^ the first four and that it is little inflties^áf by an increased
months of life and to discourage the use of feeding awareness^ theJjealth r^Wi tay^ed, |rrterví|itiíHjs
bottles in the same setting. In-depth interviews todiscoí^agethiçyfeof^iexflhgflottlef^náití^eyiwill
with 26 mothers and one focus group discussion have to deal with»1jh^i)^c^piat.feeidfe^botE^^ are
with nine mothers of infants and young children ç^nsi4eYeá*to t>e the most jjHiefciĉ ï way ofsgiving
indicated that although mothers are often aware, dríWt#Ípífefants and that l^fr are( thought to be
that the use of feeding bottles increases the rigktit requireAby most infairt^Mi&tni^Sf tfe îr m—•-*-*"—
diarrhoea among young infanta,̂ ítfee^believe bottles / preventivéíai^'th^ai^ticprop^i^s.

These findings have important implications for ongoing efforts to
promote breast-feeding. They indicate that the promotion of
breast-feeding has a substantial impact on the most severe
diarrhoeal episodes, especially among deprived families where
the risk of morbidity is highest. In summary:

• During the first 4-6 months of life breast-feeding should
be the exclusive mode of feeding;

• The use of teas and water should be discouraged;

• The use of feeding bottles should be strongly discouraged;

• Breast-feeding should be continued for as long as possible,
at least for the first year of life.

iii. Interventions to promote breast-feeding

Studies to identify the determinants of infant feeding practices or
to measure the efficacy of interventions to promote exclusive
breast-feeding during the first 4-6 months of life and partial
breast-feeding thereafter have been completed or are in progress
in Brazil, Peru, Philippines, and Turkey. Epidemiological,
anthropological, and communication methods were applied to
describe infant feeding patterns, define the factors that shape
those patterns, and develop interventions to promote breast-
feeding.
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Early termination of breast-feeding was associated in Brazil with
lack of family support in the first week after delivery, initiation of
breast-feeding 12 hours or more after birth, breast-feeding on
schedule rather than on demand, the use of estrogen-based
contraceptives, and the perception by the mother of unsatisfactory
infant growth. It was not, however, related to the work status of
the mother.

There is a need to learn more about the efficacy of different
approaches to promote exclusive breast-feeding in the first 4-6
months of life and partial breast-feeding thereafter. Improvements
in maternity services, such as the training of staff in lactation
management and the introduction of rooming-in, have been shown
to increase rates of initiation of breast-feeding among mothers
who deliver in such facilities. Other interventions are required,
however, to support the continuation of breast-feeding after
discharge, and its initiation in settings where a substantial
proportion of the deliveries occur in the home. Research is
therefore being supported by the SWG/EDP in the Philippines (in
cooperation with the International Development Research Centre)
and Peru to evaluate community-based approaches to breast-
feeding promotion. In Manila, a randomized, controlled trial is in
progress to assess the role of voluntary mother-counsellors in
promoting improved infant feeding practices through periodic
home visits. In Lima, a study is under way to develop and evaluate
a community-based intervention to promote improved infant
feeding practices through existing community networks (such as
mothers' clubs and other self-help groups). These studies are
expected to generate important information on the usefulness of
various approaches to promote exclusive breast-feeding during
the first 4-6 months of life and appropriate weaning practices with
continued breast-feeding thereafter.

b) Weaning practices

Support has been given to research on the role of food preparation,
processing, and storage techniques in the transmission of diarrhoeal
disease, identifying the major determinants of these practices,
and developing interventions for their improvement.

Ethnographic studies have been conducted among poor, peri-
urban families in Peru (in a project conducted in cooperation with
the Thrasher Research Fund) to facilitate the design of messages
and choice of communication channels to promote the use of
weaning foods of higher energy content and to increase their
bacteriological safety (see Box 23).

An observational study in Nigeria explored the prevalence of
behavioural factors associated with increased risk of diarrhoea
among weaning children. In half of the feeding episodes observed,
the foods consumed were leftovers from other meals, and in only
one-third of the feeding episodes had food been prepared at home.
Food was often supplied by street vendors. Fermented foods were
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prepared in 25% of the food preparation episodes observed, and
used in about 10% of the feeds of children under 6 months and 30%
of the feeds of children aged 6-11 months. A second study has just
started in Nigeria to examine the potential for faecal contamination
of these fermented, cereal-based weaning foods, which are usually
more energy-dense, and likely to be bacteriologically safer than
non-fermented foods.

Energy âeiÏÏtyand safety of weaning Wtfs1#peru

% ¡An ethnographic study was conducted in Peru, in diets. Food is usually prepared on# during the A&y
thecontextof aprojecttopromoteexclusivebreast- Foods are usually warmed, but not boiled, before ! *
feedinginthefirstfourmonthsoflifeandimproved serving. Mothers are aware of the risk,of food '•!

weaning practices thereafter (see Box 22). In-depth spoilage (theysnotiçe^.in particular, that soups go '*
interviews were conducted with 26 mothers of sour in the summer) but boil ing fléíbélieved to.,'
children aged 5-15 months living in poor, peri- damage the quality of som^f^ds (porridges, for.Si,
urban communities, to identify cultural and example, become too thick), takes longer, and is felt > M
situational determinants of prevalent weaning to be úiu»ç|^|||^y*bécause foods need io*|&*ebfoled * i
practices. before they can be consumed, especially by young fJ

children.
" Soups are be,l|eyed by these mothers to be ......... ,,,, ( , ; [
nutritionally complete foods that are good for Nevertheless', positive-practices and concepts have •
children. Mothers are aware that young children been identified apd wffl; be built s upon ¡$y the'8 .
have specific food requirements and believe that intervention which is now being developed. They ,',,
these are met by using certain ingredients, such as include practices such as preparing special foods ¡ s
green leafy vegetables, which are infrequent in the for young children, avoiding the use of foods left *
adult diet, and by ensuring that the foods offered over from the previous day, keeping foods cool by *
are of soft consistency. Refusal by the child, the placing them in a container in water, and boiling ^
cost of the ingredients, and lack of time for foods when they have been kept for long periods;
preparation were seen by these mothers as major and concepts related to the special food requirements ,,
constraints to the introduction of changes in child of young children and to food spoilage.

• . " • • • - " • ' • • • • • • . , . : • . • : : • . . . • • • • • • • - •

The projects under way in Peru and the Philippines for the
promotion of breast-feeding (see section [a] above) have also
developed communication approaches to increase the energy
density of weaning foods and improve their safety. Another
project will soon be initiated in Brazil, using ethnographic and
observational research methods and small-scale behavioural trials,
to identify weaning practices that are likely to increase the
bacteriological safety of weaning foods and can be adopted by the
families of children at high risk of diarrhoea.

Although the research results obtained so far have identified some
basic principles for the development of interventions to improve
weaning practices, further research is required to develop practical
approaches for the preparation of weaning foods of increased
energy density and safety, and for the promotion of such methods.

c) Personal and domestic hygiene

Studies supported by the Programme and completed in Nicaragua
and Nigeria (the latter conducted in cooperation with UNICEF)
indicated that water availability may be of greater importance
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than water quality in the prevention of diarrhoea, possibly because
it facilitates the adoption of improved hygienic practices1. These
findings are in agreement with those of other recently completed
epidemiológica! studies.

It is estimated that in certain settings the promotion of improved
personal and domestic hygiene could reduce the incidence of
diarrhoeal episodes by 14-48%2. Studies have been completed or
are in progress to develop and evaluate ways of promoting improved

; practices and discouraging those associated with increased risk.

Ethnographic and observational studies conducted in Papua New
Guinea indicated that protective behaviours, such as discarding
food that has fallen in the dirt and avoiding the storage of food for
more than 24 hours, were prevalent. However, detrimental practices
were also observed: in a concurrent case-control study, keeping
pigs in the home and sleeping with pigs, frequently observed
practices, were found to be strong predictors of childhoood diarrhoea.
A plausible interpretation of this finding is that pigs bring faeces
into the family living areas on their hooves and snouts; this
suggests that, at least in the study environment, domestic animals
play a significant role as physical carriers of pathogens.

Hand-washing before preparing food and feeding children has
been identified as an infrequent practice in poor communities in
Nigeria, Papua New Guinea, and the Philippines. In Nigeria,
hand-washing with soap was observed in less than 1% of food
preparation and feeding episodes among under-fives. Rinsing the
hands with water was a more common practice, observed before
27% of the feeding episodes. Projects under way in Guatemala,
Pakistan, and Peru are using epidemiológica! and anthropological
methods to identify specific hygienic practices associated with
increased or decreased risk of diarrhoea, and to explore the
cultural and situational factors that facilitate or constrain such
practices.

Non-availability of soap may be perceived in some settings to be
a major constraint to adequate hand-washing. An experimental
study in Bangladesh is exploring the efficacy of hand-washing
agents, such as ashes or mud (frequently used as an alternative to
soap), in reducing hand contamination after defecation.

Data from a randomized, controlled, community-based trial
conducted in Zaire to evaluate the impact of the promotion of
improvements in excreta disposal, hand-washing before food
preparation, and hand-washing before feeding are under analysis.

1 See: Interim Programme Report 1988. Document WHO/CDD/89.31.

2 Esrey, S.A. Feachem, R.G. & Hughes, J.M. Bulletin of the World Health Organization, 63: 757-772
(1985).
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Further studies to assess the impact of educational interventions
to promote specific changes in hygiene practices are planned in
Guatemala and Peru, and will be based on the information
obtained in the above risk factor studies. These projects will
document the impact of the selected interventions on risk-related
behaviour and, in Guatemala and Zaire, also on diarrhoeal
morbidity.

Studies conducted so far have highlighted the importance of
hygiene promotion in the reduction of diarrhoeal morbidity rates.
Information presented in the section on risk factors for severe
diarrhoea (section [e] below) suggests that improvements in
personal and domestic hygiene may have a greater impact on
episodes that become persistent or lead to hospitalization. Completed
studies have identified some of the determinants of hygienic
behaviours, which may be situational (e.g., availability of soap or

' water), or cultural (e.g., beliefs related to dirtiness and the
transmission of diseases). Important information on ways in
which positive practices can be encouraged, and those associated
with increased risk of diarrhoea discouraged, is expected from
ongoing and planned studies.

d) Vitamin A supplementation

Recent epidemiological studies suggest that, in areas where
vitamin A deficiency is a public health problem, it may be associated
with increased diarrhoeal morbidity and overall mortality among
young children. Randomized, double-blind, placebo-controlled trials,
designed according to guidelines prepared by the Programme, are
to start in early 1990 in Brazil and India to measure the impact on
diarrhoeal and respiratory morbidity, as well on nutritional
status, of two approaches to vitamin A supplementation. These
are, respectively: (i) periodic distribution of large doses of vitamin
A to young children at the community level, and (ii) selective
administration of vitamin A to children attending a health facility
for the treatment of diarrhoea. If the level of impact on morbidity
suggested by previous studies is confirmed, vitamin A
supplementation will represent a major intervention for the
control of diarrhoeal diseases. The information to be generated by
these studies aims not only to confirm this significant role, but
also to provide guidance on the most cost-effective approaches to
delivering vitamin A supplements.

e) Risk and prognostic factors for severe diarrhoea

i. Dehydrating diarrhoea and diarrhoeal mortality

Case-control studies, using methodological guidelines developed
by the Programme, have been conducted or are in progress in
Bangladesh, Brazil, and Egypt to identify risk and prognostic
factors for severe, dehydrating diarrhoea. In these studies, which
were conducted in selected clinics, children under 24 months of
age with moderate or severe diarrhoeal dehydration were enrolled
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as cases. A clinical examination was conducted and a retrospective
history recorded as to risk factors of interest. Similar information
was then collected from control children, selected among those
also attending the clinic for the treatment of diarrhoea but having
little or no associated dehydration. The study in Brazil included
an additional set of controls, recruited from the same neighbourhood
as the cases.

Some of the results from the study in Brazil are presented in
Figure 20. They indicate that abnormal thirst, high stooling rate,
fever, and vomiting during the first 24 hours of the diarrhoea
episode were of moderate sensitivity (being reported in more than
50% of the cases hospitalized for dehydration) and also of moderate
specificity (45-78% of the children who did not report these signs
and symptoms were not hospitalized for dehydration) as prognostic
factors for dehydration requiring hospitalization. Fever or vomiting,
or both, in the first 24 hours of the episode were the best predictors:
approximately one-third of all children presented these signs in
the first 24 hours of illness and these children included 75% of
those needing hospitalization for dehydration.

Figure 20: Sensitivity and specificity
of signs and symptoms* as prognostic

factors for severe dehydration
(Pelotas, Brazil)

Signs and symptoms:

Abnormal thirst

>6 stools

Fever

Vomiting

20 40 60
% of episodes

80 100

sensitivity specificity

reported during the first 24 hours of the episode
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The results from the studies in Bangladesh and Egypt confirm the
roles played by lack of breast-feeding and malnutrition in increasing
the risk of dehydration during diarrhoeal episodes. The results
from Bangladesh also show that frequent passage of stools (six or
more stools in 24 hours) and vomiting are important prognostic
signs for dehydration. Further analyses to investigate the roles of
other risk factors are under way. None of these three studies were
able to ascertain the role of early treatment in the home in
reducing the risk of dehydration, because there was a strong
association between the perceived severity of episodes and choices
of therapy.

In Brazil, an ethnographic study was also undertaken, using a
rapid assessment methodology. The study found that: (i) mothers
had difficulty in differentiating between the terms dehydration
and diarrhoea, (ii) mothers, even those who used ORS, did not
have a correct understanding of the role of ORT in preventing or
treating dehydration, (iii) approaches to ORT other than the use
of ORS are less well known, and (iv) teas are widely used as part
of the normal diet and for the treatment of diarrhoea, and they are
better accepted by mothers for treatment purposes than ORS.

The information derived from these studies will assist national
programme staff to develop care-seeking instructions for the
caretakers of children with diarrhoea, based on identification of
the early signs and symptoms presented by children at greatest
risk of becoming dehydrated.

Risk factors for hospitalization with diarrhoeal or respiratory
disease were also identified through the analysis of data from
another study in Brazil (originally supported by the Overseas
Development Agency of the United Kingdom) of 5914 children
followed during the first two years of life (Figure 21). Children who
were of low birth weight and small- for-gestational-age were found
to be at significantly increased risk of hospitalization for diarrhoea
during the first two years of life. Ownership of a refrigerator was
associated, even after controlling for socioeconomic variables,
with significant protection from severe diarrhoeal episodes, the
risk of hospitalization for diarrhoea in the first 12-28 months of
life being 84% higher among children whose families did not own
a refrigerator, A short inter-gestational interval was strongly
associated with an increased risk of hospitalization for diarrhoea
at the age of 12-28 months. First-born children were at lowest
risk, while children conceived within one year of the birth of the
previous child were nearly twice as likely to be hospitalized for
diarrhoea as first-born children. The risk of hospitalization for
diarrhoea was also found to decrease with increasing maternal
age. Further analysis of the data available from this study is in
progress to describe the relative contribution of acute watery
episodes, persistent episodes, and dysentery to the total diarrhoeal
mortality in early childhood.
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Figure 21: Risk factors for
hospitalization with diarrhoea*

(Pelotas, Brazil)

Risk factors:

low birth weight

small-for-date

premature

no refrigerator

water source
outside house

1.2 1.4 1.6 1.8 2
Relative risk

2.2 2.4

children under 2 years of age

Another cohort study, conducted in the same setting among
children followed weekly during the first six months of life,
provided additional information on the risk factors for hospitalization
because of diarrhoea. The risk of hospitalization decreased with
education of the mother, and increased, even after controlling for
family income, with: absence of indoor taps (RR=2.4), keeping food
at room temperature (RR=3.5), and presence of signs of disruption
of family life, such as alcohol abuse (RR=3.7) and mental illness
(RR=4.6).

ii. Persistent diarrhoea

The SWG/EDP has provided support for research to distinguish
groups of children who are at greater risk of persistent diarrhoea
and identify interventions that are likely to reduce its incidence.
Longitudinal studies conducted in Bangladesh, Brazil, India, and
Peru have provided important information describing the
epidemiology of persistent diarrhoea and its risk and prognostic
factors. The results available to date from these studies can be
summarized as follows:

• The incidence of persistent diarrhoea is highest in the
youngest age groups, especially in the first year of life,
and among low-birth-weight infants (Brazil) and those
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of low weight-for-age (India). The median incidence
measured in these studies was 0.3 episodes/child/year
in the first year of life, persistent episodes accounting
for 2-10% of the total number of diarrhoeal episodes
observed.

• Dysenteric episodes and severe watery episodes (with
fever and high frequency of stooling) were described as
being more likely to become persistent in Bangladesh,
India, and Peru. Blood or mucus in the stool, fever, and
high frequency of stooling were found in Peru to be
prognostic signs of high specificity, though of low
sensitivity and low predictive value.

• In Brazil, environmental and behavioural risk factors
were identified. After controlling for family income,
the following were found to be significant: living in a
house with an earthen floor (RR=3.7), dirty floor
(RR=2.7), animals indoors (RR=3.1), water taps outside
(RR=2.8), no refrigerator (RR=5.1), food kept at room
temperature (RR=8.2), and siblings not dressed/shod
(RR=4.6), as well as the presence of alcohol abuse
(RR=3.4) and mental illness (RR=3.7) in the household.

Further results are forthcoming but the information available so
far, given the level of risk associated with the studied factors,
suggests that especially important roles can be played by the
promotion of breast-feeding and improvements in household hygiene
and food safety in preventing persistent episodes.

iii. Shigellosis

Because of the severe morbidity and significant mortality caused
by shigellosis, and the difficulties in providing effective treatment,
especially for infections due to antibiotic-resistant strains, there
is a need to identify and develop better interventions for its
prevention. A prospective study is being conducted in rural
Bangladesh to evaluate risk factors for symptomatic Shigella
infections among young children exposed to known shigellosis
patients. Data collection has recently been completed and analysis
is under way; the results are expected to be available by early
1991. Further studies will still be required to assist in the
identification and development of effective preventive interventions.
Support to such studies remains among the priorities of the SWG/
EDP.

3.3.3 Implementation In accordance with recommendations made by the TAG, the
research Programme recently undertook a new initiative: the development

of research to determine how interventions that are of proven
value for the prevention or treatment of childhood diarrhoea can
be successfully implemented using simple, inexpensive approaches
that can be adapted to different socioeconomic, cultural, and
environmental settings. The priority issues for implementation
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research have been selected on the basis of available information
concerning the efficacy, feasibility, and cost of interventions for
the control of childhood diarrhoea and of recent experience in the
implementation of national CDD programmes. The two topics
selected initially focus on interventions that have the potential to
substantially reduce diarrhoeal morbidity or mortality, namely,
the promotion of breast-feeding and the promotion of correct case
management in the home.

a) Promotion of breast-feeding

In addition to the services activities described in section 2.7 and
the research supported by the SWG/EDP described in section
3.3.2 (a), implementation research will:

(1) evaluate selected interventions which are believed to be
particularly cost-effective for the promotion and support of breast-
feeding when delivered under usual programme conditions (in the
studies supported by the SWG/EDP, described in section 3.3.2 [a],
the intervention is delivered under tightly controlled conditions in
order to measure the optimal impact). These include:

• Training of maternity services personnel: There is
substantial evidence from research and pilot projects
to show that the introduction of rooming-in and the
training of maternity services staff in lactation
management techniques can increase breast-feeding
initiation rates. However, the impact and performance
of these interventions when applied at the public
health level in developing countries are not well
documented. The Programme plans to support case
studies/evaluations of established maternity services
programmes to assess their effectiveness and identify
the key factors for their success. Information of this
kind should be of local and global importance for the
development of breast-feeding activities.

• Activities of mothers' support groups: Such groups are
well established and active in a number of countries,
and are believed to play a significant role in promoting
breast-feeding in the early months of life and in
monitoring marketing practices in respect of breast-
milk substitutes, "follow-up milks", and feeding bottles.
As there have been very few reports of the characteristics
and experience of mothers' support groups in developing
countries, an assessment of their contribution to breast-
feeding promotion efforts is of high priority for
implementation research.

(2) conduct the preparatory research that might be required in
some countries to describe breast-feeding patterns and identify
factors influencing these patterns.
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The nature of the breast-feeding problem varies considerably
from one setting to another and is subject to rapid changes
through the influence of a number of factors (including social and
cultural factors, hospital practices, work patterns, availability
and cost of breast-milk substitutes, legislation, and the status of
breast-feeding promotion activities). The Programme is developing
methods for the rapid assessment of breast-feeding patterns and
their determinants, for use in countries where this information is
not available or has not been analysed in a systematic way. The
procedure would provide the basis for a situational analysis and
the selection of promising interventions to be included in a breast-
feeding programme. A situational analysis of this kind is planned
in Ethiopia.

The sites selected for implementation research on breast-feeding
will have to meet a number of criteria. Important among these will
be the current status of the national CDD programme, which
should be conducive to breast-feeding efforts and should have
some pre-existing activity in this area.

b) Promotion of correct case management in the home

The major goal of national CDD programmes is to promote correct
case management of childhood diarrhoea. While the cost-
effectiveness of interventions to improve diarrhoea treatment
practices in the formal health sector is now well documented,
efforts to promote correct case management in the home have met
with varying success, for reasons that are not well understood.
Studies are being developed to evaluate the effectiveness of such
efforts and identify factors that influence their success. Studies
will also be conducted to address specific problems that are
significant and recurrent in the implementation of CDD activities
in a number of countries, and which cannot be solved by the
application of existing managerial tools and require more formal
research. These studies will usually involve in-depth evaluations
of the experience of national CDD programmes.

Research questions that are considered to be of high priority
include:

• What would be an appropriate process for selecting
home fluids to be promoted for use during diarrhoea?
This process should consider the acceptability of the
fluids to be given in substantial quantities to young
children with diarrhoea, the feasibility of preparing
them, their potential effectiveness, and their safety.

• Does the promotion of food-based fluids (e.g., cereal
gruels, soups) for early rehydration therapy in the
home interfere with the promotion of correct feeding
during and after diarrhoea (when the emphasis is on
enriching staple foods to increase their energy density)?
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• What are the determinants of correct use, as well as
sporadic and non-use of ORT, as identified in household
surveys?

• What is the impact of ongoing efforts to promote
improved health-seeking behaviours and discourage
the use of antidiarrhoeal drugs at the community
level?

These implementation research activities are managed in close
collaboration with the services component. Research support will
be concentrated in a limited number of sites where there are
research teams with an interest in and potential for conducting
high quality research in the above priority areas. Efforts are
under way to identify such institutions and determine what
support is needed to enable them to carry out the required studies.
Candidate institutions will include not only those traditionally
dedicated to research, but also those involved in the implementation
of CDD programmes, such as ministries of health and non-
governmental organizations.

The work of this SWG continued to focus on the development and
testing of vaccines considered to be of greatest importance for
disease control, i.e., vaccines against rotavirus diarrhoea, cholera,
shigellosis, and diarrhoea caused by enterotoxigenic
Escherichia coli (ETEC). Where possible, efforts have centred on
the evaluation of candidate vaccines in humans. However, more
basic, developmental work has also been supported, especially in
respect oîShigella and ETEC vaccines. The SWG also continued
to support field trials of vaccines against typhoid fever.

a) Rotavirus vaccines

During 1988-1989 over 40% of the funds of the SWG/IMV were
expended on field trials to assess the safety, immunogenicity, and
efficacy of candidate oral vaccines against rotavirus diarrhoea
(Table 9). Some of this work has been done in collaboration with
other agencies (especially the United States National Institutes
for Health and USAID) and with the pharmaceutical industry
(Table 12).

i. Single serotype rhesus-human rotavirus vaccines

Rhesus-human reassortant rotavirus vaccines incorporate into a
rhesus rotavirus (RRV) host an RNA segment encoding for a
surface protein (VP7) of the human rotavirus. The VP7 protein
determines the serotype of the rotavirus and is considered to be an
important immunogen. Such reassortants have been prepared to
correspond to human rotavirus serotypes 1, 2, and 4. It is not
necessary to prepare a human serotype 3 reassortant since its
VP7 protein is similar to that of the rhesus rotavirus.
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Site

Table 9: Efficacy trials

Vaccine

A. Single serotype rhesus-human rotavirus

Finland3

Peru3

USA

serotype 1
serotype 2

serotype 1
serotype 2
rhesus
rotavirus

serotype 1
rhesus
rotavirus

B. Rhesus-human tetravalent vaccine

Peru

USA

Brazil8

Myanmar3

C. WC3 bovine r

Central
African
Republic

Israel

USA

China3

tetravalent
tetravalent

tetravalent
serotype 1

tetravalent

tetravalent

otavirus vaccine

WC3

WC3

WC3

WC3

aStudies supported by the Programme

of candidate rotavirus

Vaccine
dose
(PFU)

vaccines

10*
10*

10*
10*

10*

10*

10*

10*
10*

10*
10*

10*

105

107

107

107

107

vaccines

Number of
doses

1
1

1
1

1

1

1

1
3

C
O

 C
O

3

3

2

2

2

2

Age at
vaccination

(months)

2-4
2-4

2-3
2-3

2-3

2-4

2-4

2
2-4

2-6
2-6

1-5

0-5

2-4

3-11

3-7

1-3

The SWG/IMV is supporting efficacy studies of these vaccines
given in a single dose in Finland and Peru in infants aged 2-4
months and 2-3 months, respectively; two years of follow-up have
now been completed in Finland and one year in Peru. In addition,
a trial was carried out in the USA in infants aged 2-4 months with
support from other sources. One objective of these studies is to
examine whether rhesus-human reassortant vaccines for serotypes
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1 or 2 induce specific protection against diarrhoea caused by
rotavirus of the same serotype.

The studies in Finland and the USA demonstrated that, after a
single dose, the serotype 1 and 2 reassortants and the rhesus
rotavirus are effective in industrialized countries against seasonal
rotavirus disease caused by rotavirus serotype 1. However, the
serotype 1 vaccine was not found to be more effective than the other
candidate vaccines against serotype 1 disease. A possible reason for
this observation might be that exposure of vaccinated children to
natural rotavirus induces booster responses which broaden the
spectrum of immunity induced by the vaccine.

The results from these studies will be important in interpreting
the results of studies of the RRV-tetravalent vaccine, which
includes rhesus-human reassortant rotaviruses corresponding to
serotypes 1, 2, and 4, and rhesus rotavirus for serotype 3. While
it is not clear whether all these serotypes are necessary in the
vaccine, they are likely to induce a broader spectrum of immunity
than single serotype vaccines, particularly if given in multiple
doses. Moreover, it seems that multiple doses of vaccine will be
required in developing countries because of the lower "take" rate
of these vaccines in such settings.

ii. RRV-tetravalent vaccine

The RRV-tetravalent vaccine at a dose level of 4 x IO4 PFU is
being evaluated in field trials in Peru and the USA, with support
from other sources. A third trial, supported by WHO, has been
initiated in Brazil. A fourth trial, to start in early 1990 in
Myanmar, will assess the efficacy of a higher dose (4 x 105 PFU)
of the vaccine. This dose level was not considered previously for
field trials because it had resulted in a high rate of febrile
reactions in safety studies in children aged 5-12 and 6 months in
Finland and Sweden, respectively. However, in a recent safety
study in Israel, febrile reactions were observed in less than 2% of
neonates receiving 4 x 10s or 4 x 104PFU of vaccine; this
agrees with the experience in Peru and Venezuela, where the dose
of 4 x 104 PFU caused a much lower rate of febrile reactions than
that observed in developed countries. A probable explanation is
that infants in developing countries have a much higher level of
passively- acquired serum rotavirus antibodies than infants in
industrialized countries. The level of maternal antibodies is highest
at birth; it appears to protect against vaccine reactions, thus
allowing the administration of a higher-titred vaccine to very
young infants.

The present efficacy trials of RRV-tetravalent vaccine are designed
to determine whether, for ease of administration, this vaccine
given in three doses can be administered simultaneously with the
current EPI vaccines. It is important that rotavirus vaccine
should not compromise the take of oral poliovirus vaccine (OPV);
nor should OPV interfere with the immunogenicity of rotavirus
vaccine. A limited study in the USA suggested that there is no
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interference between rhesus rotavirus and OPV; a more extensive
study to examine this question is in progress in Thailand. Another
study in Turkey will investigate whether breast-feeding affects
the take of the vaccine.

iii. WC3 bovine rotavirus vaccine

In a trial in the USA, funded from other sources, one dose of the
WC3 bovine rotavirus vaccine, at a titre of IO7 PFU, induced 76%
protection against all episodes of diarrhoea, and 100% protection
against severe diarrhoea associated with rotavirus serotype 1.
Four subsequent trials were initiated to evaluate this vaccine
further, three with support from other sources (in Central African
Republic, Israel, and USA) and one with support from the
Programme (in China). Preliminary results from the study in the
USA indicate that the vaccine provided only 20% protection. The
trial in Israel remains inconclusive. In the trial in the Central
African Republic, the rate of seroconversion was only 50% after
two doses of vaccine given between 2.5 and 4.5 months of age; it
showed no protection against all rotavirus diarrhoea and only
38% against severe rotavirus diarrhoea. The trial in China, which
is investigating the efficacy of two doses of WC3 vaccine given
between 1 and 3 months of age, is still in progress.

The conflicting results of the two trials in the USA have no obvious
explanation. The low efficacy in the Central African Republic is
comparable to that observed earlier in Africa with another
attenuated bovine vaccine strain (RIT-4237). One dose of that
vaccine failed to induce protection in Rwanda, and three doses
resulted in only 33% protection in the Gambia; at both sites the
seroconversion rates were less than 50%. Taken together, these
findings suggest that the immune response and protection evoked
by bovine rotavirus vaccines are poor in children in developing
countries, at least in Africa, which contrasts with the good protection
usually observed in children in industrialized countries. The
results also demonstrate that the efficacy of rotavirus vaccine in
developing countries cannot be reliably predicted from results
obtained in industrialized countries, but must be determined by
trials carried out in developing countries.

iv. M3 7 human rotavirus vaccine

The M37 human rotavirus vaccine, developed at the National
Institutes of Health, USA, is derived from a "nursery" strain of
rotavirus isolated in Venezuela. The M37 strain is a serotype 1
rotavirus that shows some cross-reactivity with other human
rotavirus serotypes. The VP4 surface-protein of this strain is
different from that of strains usually associated with rotavirus
diarrhoea; it is assumed that changes in this protein and the
relevant gene are responsible for its attenuation. No significant
reactogenicity has been observed with this vaccine in studies in
Venezuela. A safety and immunogenicity trial in Finnish infants
aged 2-6 months, at dose levels of 104 and 105 PFU, is under way
with WHO support. If successful, these studies may be followed
by an efficacy trial in a developing country in 1990.
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v. Cold-adapted human rotavirus vaccine

Support has been given to studies in Japan that aim to develop
cold-adapted strains of human rotaviruses for eventual use as live
oral attenuated vaccines. The investigators have successfully
developed a serotype 1 strain that is cold-adapted but not
temperature-sensitive; however, the candidate vaccine strain has
not yet reached the stage of human trials.

vi. Immunity to rotavirus infection

The Programme has provided support to several studies on the
mechanisms of immunity to rotavirus infection, the results of
which may have a bearing on strategies for immunization with
rotavirus vaccines. In Hong Kong, a longitudinal study compared
the occurrence of postnatal rotavirus diarrhoea in infants who
either had or had not experienced an asymptomatic rotavirus
infection in the neonatal period. During follow-up, there was no
difference in the incidence of cases, but the mean duration of
rotavirus diarrhoea in the first group was 3.7 days compared with
6.7 days in the second group. This study confirmed earlier findings
in Australia, which indicated that asymptomatic neonatal rotavirus
infection induces partial protection against rotavirus diarrhoea in
the first three years of life. These results suggest that neonatal
immunization with rotavirus vaccines should be feasible.

b) Cholera vaccines

The SWG/IMV has continued to support efforts to develop new
oral vaccines for the prevention of cholera. Both killed and live
oral vaccines have been evaluated.

i. Killed whole-cell cholera vaccine

lulled whole-cell (WC) and whole-cell/B-subunit(WC/BS) vaccines
have recently been tested in a large field trial in Bangladesh, in
which 63 000 persons, including children aged 2-15 years and
adult women, received three oral doses, at six-week intervals, of
WC vaccine, WC/BS vaccine, or a placebo. Each dose of WC and
WC/BS vaccine contained 1 x 10n killed whole vibrios representing
four different strains belonging to the Inaba and Ogawa serotypes
and the classical and El Tor biotypes. The WC/BS vaccine also
contained 1 mg of purified cholera toxin.

The main results after three years of follow-up are summarized in
Table 10. Overall, the WC vaccine conferred 52% protection and
the WC/BS vaccine 50% protection against culture-proven cholera.
For both vaccines, protective efficacy was lower and of relatively
short duration in children vaccinated at the age of 2-5 years; no
protection was observed in this age group in the third year of
follow-up. In contrast, the level of protection in persons aged 6
years or more exceeded 60% for both vaccines and was sustained
during the entire follow-up period.
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Table 10: Efficacy of oral whole-cell/B-subunit (WC/BS) cholera
vaccine and whole-cell (WC) vaccine alone

(Dhaka, Bangladesh)9

Age/Etiology

Age

Children 2-5 years

Persons > 6 years

All ages

Etiology

Classical biotype

El Tor biotype

Vaccine

WC

23

68

52

60

40

efficacy (%)b-c

WC/BS

26

63

50

58

39

a Three doses of vaccine or placebo were given at intervals of six
weeks.

b After three years of follow-up.

c None of the compared levels of protection for WC and WC/BS
vaccine differ significantly (p>0.05).

The level and duration of protection observed in older children and
adults are encouraging, but further research is required to develop
a vaccine formulation that is more efficacious, particularly in
young children. This might be achieved by increasing the El Tor
component or changing the growth conditions of the organisms to
obtain full expression of the toxin coregulated pilus antigen
(TCPA). This antigen is responsible for the mucosal adhesion of
V. cholerae and may be an important immunogen. Since it was
unknown at the time the vaccine was formulated, neither the WC
nor the WC/B vaccine contained TCPA. More work will also be
required to develop a practical vaccine preparation that is more
suitable for field use in developing countries than the current
liquid vaccine, which requires storage at +4°C. A tablet or powder
formulation would be a better alternative. Work to develop an
improved oral killed cholera vaccine is in progress in Sweden.

ii. Live V. cholerae Ol vaccine strain CVD-103-HgR

The candidate live oral cholera vaccine that is currently of greatest
interestisV. cholerae 01 strain CVD-103-HgR, developedin the
USA. This strain lacks the genes encoding for the A (toxic) subunit
of cholera toxin. A vaccine has been prepared which consists of two
sachets: one for the lyophilized organisms and the other for buffer
salts. The vaccine is reconstituted by adding the buffer salts to
water, stirring, and adding the lyophilized bacteria.
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In volunteer studies in the USA, the vaccine given at a dose of
5 x 108 organisms was almost non-reactogenic (3% of the adult
volunteers developed very mild diarrhoea) and induced a vibriocidal
antibody response in 91% of the subjects. The same dose was
tested in adult Thai civilian volunteers in a trial supported by the
Programme. No side-effects were observed and 83% of the vaccinées
showed a significant vibriocidal antibody réponse. However, in a
subsequent study in Thai military personnel, supported by other
sources, a much lower serological response rate to the same
vaccine was observed. This result might partly have been caused
by incorrect procedures in reconstituting the vaccine and, possibly,
by the ingestion of food shortly after vaccination. These findings
emphasize the need for further research to develop a vaccine
formulation that is easy to reconstitute and resistant to adverse
conditions in developing countries. Current plans are to evaluate
the safety and immunogenicity of the vaccine in Indonesian
children.

c) Typhoid fever vaccines

i. Live oral Ty21a vaccine

The SWG has continued to support field trials in Chile and
Indonesia to compare the efficacy of a new liquid formulation of
live attenuated oral Ty2la typhoid vaccine with that of enteric-
coated capsules given in three doses at intervals of two and seven
days, respectively. Altogether, 85 000 schoolchildren in Chile and
22 000 persons aged 3-44 years in Indonesia participated in the
trials. The trial in Chile was terminated after 37 months and the
one in Indonesia after 30 months of follow-up.

The results of both trials (Table 11) indicate that the new liquid
preparation of Ty21a vaccine is more efficacious, and that its
efficacy was higher in Chile (for unknown reasons) and in adults.
Experience gained in these and other trials of the vaccine supported
by the Programme will be used to perform a cost-effectiveness
analysis to assess the potential public health value of the Ty21a
vaccine in developing countries.

ii. Vi antigen parenteral vaccine

Studies in Nepal and South Africa (both supported by other
sources) have demonstrated that a single injection of parenteral
Vi capsular polysaccharide antigen vaccine induces about 70%
protection in subjects aged 5-44 years. As this vaccine does not
require a cold chain, is relatively inexpensive, and has been well
tolerated, it is a potential candidate for use in young children in
developing countries, especially if it can be administered with
existing EPI vaccinations. The need for vaccination of young
children against typhoid fever has become apparent as a result of
findings suggesting that the incidence of the disease is highest in
young children, although the clinical picture is atypical. In Indonesia,
for example, the annual incidence of culture-confirmed typhoid
fever is 1.6 episodes per 100 children aged 3-6 years.
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Table 11 : Efficacy of live oral Ty2ia typhoid vaccine
(Indonesia and Chile)

g i t e Immunization Age of vaccinées
schedule (years)

• • • • ' . • • • • • • ' ' : . , .

Indonesia 3 closes, 7-day 3-14
intervals

15-44

Chile 3 doses, 2-day 5-14
intervals

aEach vaccine dose contained 1-4 x 109 viable lyophilized bacteria.
bAfter 30 months of follow-up.
cAfter 37 months of follow-up.

Vaccine
formulation

liquid8

capsule

liquid
capsule

liquid
capsule

Vaccine
efficacy (%)

53"
42

64b

58

IT
33

Support was given by the SWG/IMV to a safety and immunogenicity
trial of the Vi antigen vaccine in Indonesian children aged 1-9
years. Minor reactions were observed at the vaccination site in
14% of vaccinées; 98% of vaccinées demonstrated seroconversion
to the Vi antigen. The immunogenicity of the vaccine will next be
evaluated in children aged 6-12 months. If it is found to be
immunogenic, an efficacy trial will be undertaken in young children.

d) Shigella vaccines

Because of the considerable disease burden and risk of death
associated with shigellosis, especially in children aged 1-4 years,
shigellae, particularly S. dysenteriae 1 and S. ftexneri, are regarded
as important target organisms for vaccine research. The SWG/
IMV has provided support to work in France and Sweden aimed
at developing genetically-engineered avirulent mutants of both
organisms for use as candidate oral vaccines. In Sweden, an
auxotrophic mutant strain of S. flexneri, serotype Y, was derived
by deleting the Aro D gene; the resultant strain has retained its
invasiveness in tissue culture cells but has only a limited survival
time within the cells. In monkeys, prior infection with this strain
induced protection against clinical dysentery and diarrhoea following
challenge with virulent S. flexneri. Further work is in progress to
develop (and evaluate in monkeys) a double-deletion mutant of S.
flexneri 2a in which both Aro A and Aro D are deleted for
additional safety. The goal is to develop a polyvalent live oral
vaccine against the most prevalent serotypes of S. flexneri (these
could include serotypes 2a, 2b, Y, la, lb, and 3a, and possibly
others). A polyvalent vaccine might be composed of individual
auxotrophic strains of each of the serotypes, or hybrid strains
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expressing the LPS-antigens of more than one serotype. A vaccine
strain of S. dysenteriae 1, once developed, might be included in
the same vaccine preparation.

e) Vaccines against enterotoxigenic Escherichia coli
(ETEC)

No candidate vaccines are as yet available for ETEC diarrhoea.
However, the SWG/IMV has given support to research that may
guide efforts towards vaccine development. Collaborative research
in Sweden and the United Kingdom has shown that colonization
factor antigens (CFAs) of E. coli given orally to animals evoke
protection against diarrhoea caused by strains that produce the
homologous CFA. The SWG has also funded work in Sweden to
prepare an experimental prototype vaccine using bacteria
inactivated by a mild formalin treatment which preserves the
antigenicity of CFAs. This prototype vaccine includes CFAs I, II,
and IV, which were present in about 50% of the ETEC strains
encountered in epidemiológica! surveys in different parts of the
world. The prototype vaccine will be used for initial safety and
immunogenicity studies in volunteers, while further research is
being carried out to identify and characterize additional CFAs for
incorporation in the vaccine. A candidate ETEC vaccine might
also incorporate toxoids to induce antitoxic immunity against the
heat-stable (ST) and heat-labile (LT) toxins of ETEC; WHO
support has been given to studies in the United Kingdom to
develop a hybrid ST-LT toxoid as an immunogen for such use.

3.4 Research training In its research strengthening activities, the Programme is seeking
and strengthening to enhance the capacity of institutions in developing countries to

carry out high quality research on priority topics. In 1988-1989
this effort was broadened to place greater emphasis on training,
with the goal of developing balanced, interdisciplinary research
teams.

• Three workshops were held (in Brazil, India, and Peru)
to assist 50 developing country researchers to design
proposals for priority research projects, such as clinical
trials, risk factor studies, and community-based
intervention studies, for subsequent review and possible
support by the Programme.

• Short-term training (from three weeks to three months)
was provided to four researchers (one in China, one in
Peru, and two in the Philippines) to improve their
ability to carry out ongoing and future research on
diarrhoeal diseases.

• Long-term training (for 36 and nine months,
respectively) was provided to two researchers (one in
Brazil and one in Myanmar). The former commenced a
doctoral programme in medical anthropology and the
latter received training in clinical research methods.
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• The SWG/CMT continued to provide research
strengthening support to four institutes (in Egypt,
India, Myanmar, and Peru), and initiated support for
an additional institute (in the Philippines), with the
aim of improving their facilities and capability to
conduct clinical trials on diarrhoeal diseases. All five
institutes are currently conducting studies with support
from the Programme.

• The SWG/EDP continued to provide research
strengthening support to three institutes (in Myanmar,
Peru, and the Philippines), and initiated support of a
fourth (in Brazil), in an effort to improve the research
facilities and capability of the institutes to carry out
epidemiological, behavioural, and intervention-related
research for the prevention of diarrhoeal diseases.

• The SWG/IMV continued to provide support to the
Centre for the Trial of Vaccines against Infectious
Diseases, at the Faculty of Tropical Medicine, Mahidol
University, Bangkok, Thailand, to enable it to develop
its facilities for conducting studies of the clinical
protection conferred by candidate cholera vaccines.

• Two scientific meetings were held on: (i) "Improving
infant feeding practices to prevent diarrhoea or reduce
its severity; research issues", and (ii) "Development of
vaccines for cholera and diarrhoea due to enterotoxigenic
Escherichia coli". The report of the former was published
in the Bulletin of the World Health Organization, 67:
27-33 (1989) and copies were circulated widely. The
report of the latter meeting will be published in Vol. 68,
No.3 (1990) of the same journal.

• A series of documents was prepared to assist researchers
in the design and analysis of priority research projects.
These are:

Cousens, S.N. et al. Case-control studies of childhood
diarrhoea. I. Minimizing bias. Document CDD/EDP/
88.2(1988).

Cousens, S.N. et al. Case-control studies of childhood
diarrhoea. II. Sample size. Document CDD/EDP/88.3
(1988).

Cousens, S.N. et al. Case-control studies of childhood
diarrhoea. III. Matching. Document CDD/EDP/89.1
(1989).
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3.5 Collaborating
Centres

The 10 Collaborating Centres of the Programme continued to play
an active role in support of research efforts, especially in the areas
of epidemiology and vaccine development and evaluation. Activities
of special importance have been described in relevant sections of
the report. A list of the Centres with their full addresses is given
in Annex 4.

3.6 Collaboration with In view of the priority being given to the development and
industry evaluation of vaccines and of improved methods of treating childhood

diarrhoea, the Programme has maintained close collaboration
with companies producing biologicals, pharmaceuticals, and
diagnostic reagents, in particular those listed in Table 12. Details
of these collaborative efforts are described in sections 3.3.1 and
3.3.3.

Table 12: Research collaboration with industry, 1988-1989

Company

Beaufour (France)

Galactina (Switzerland)

Institut Mérieux (France)

Leo Pharmaceutical
Products (Denmark)

Niolab (India)

Pfizer (USA)

Roche (Switzerland)

Smith-Kline RIT (Belgium)

Swiss Serum and Vaccine
Institute (Switzerland)

Wyeth-Ayerst Research (USA)

Area of collaboration

Clinical trial of smectite

Clinical trial of rice-based ORS

Field trial of oral cholera and oral
rotavirus vaccines; testing of a
typhoid (Vi) vaccine

Clinical trial of pivmecillinam

Clinical trial of gentamicin for
persistent diarrhoea

Clinical trial of doxycycline for
cholera

Clinical trial of co-trimoxazole
for persistent diarrhoea

Field trial of oral rotavirus
vaccine

Field trial of oral typhoid vaccine;
development of oral cholera vaccine

Field trial of oral rotavirus
vaccine
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3.7 Collaboration with During the biennium the Programme collaborated with several
other agencies international agencies and organizations that have an interest in
and organizations diarrhoeal diseases research. A few examples of such collaboration

are provided below:

• The Programme is collaborating closely with the
International Centre for Diarrhoeal Disease Research,
Bangladesh (ICDDR,B)> by directly supporting
individual research projects at the Centre through the
global SWGs (six new projects were supported during
the biennium), and by overseeing a grant from the
United Nations Development Programme which is
supporting research that is highly complementary to
the WHO Programme's overall research effort. In total,
the Centre received US$ 1 080 296 in support from the
Programme during the biennium. The Swedish Agency
for Research Cooperation with Developing Countries
(SAREC) and USAID have collaborated with the
Programme in supporting the cholera vaccine trial at
the Centre.

• The Programme has established and is using
mechanisms for the co-funding of projects with the
International Development Research Centre, Canada,
the Overseas Development Administration of the United
Kingdom, the Thrasher Research Fund, and UNICEF;
specific projects receiving such co-funding have been
described in the report.

• The Programme is coordinating its research efforts
with two USAID projects which share common
research objectives, namely; (i) the Applied Diarrhoeal
Diseases Programme (a project to promote and support
applied research in developing countries); and (ii) Dietary
Management of'Diarrhoea Project (a project to support
research in Nigeria and Peru on feeding during and
after diarrhoea, with emphasis on the use of culturally
acceptable foods of proven nutritional value). USAID
is also providing support to enable stafF from its
HEALTHCOM (Communication for Child Survival)
project to assist the Programme in the communication
aspects of intervention-related research projects
and in implementation research on breast-feeding.
Finally, Programme staff regularly participate in
meetings of the USAID Consultative Group on Vaccine
Development.
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4. INFORMATION During the biennium the Programme continued to collaborate
SERVICES with other agencies and institutions in disseminating information

and responding to requests for documentation on diarrhoeal
diseases control.

The quarterly newsletter "Dialogue on Diarrhoea", produced by
the Appropriate Health Resources and Technologies Action Group
Ltd (AHRTAG), United Kingdom, remained an important channel
of communication. Circulation of the English edition reached
120 500 in 1989, with additional print runs of 30 000 and
25 000 in India and Pakistan, respectively. The French edition
was distributed in 16 000 copies, the Spanish in 20 000, the
Portuguese in 5000, the Arabic in 15 000, and the Tamil in
25 000 copies. New in 1988 were Bangla and Chinese editions,
with a circulation of 40 000 and 10 000 copies, respectively.
Arrangements were finalized in 1989 for a combined Urdu/English
edition for distribution in Pakistan; production will begin in
March 1990 with an initial print run of 25 000. In addition, the
Health Learning Materials Programme in Nepal has agreed to
produce a newsletter in Nepali, starting in 1990, containing
materials from both "Dialogue on Diarrhoea" and "ARI News".
Other possibilities that are under investigation are translated
versions in Indonesian and Vietnamese. A children's poster
competition organized by AHRTAG in 1988 brought in some
excellent entries, the best of which were exhibited at different
venues, including the Third International Conference on Oral
Rehydration Therapy and the tenth Meeting of Interested Parties
of the CDD Programme.

In 1988-1989 the Programme published 15 technical papers and
issued 29 informal documents (see Annex 5). Of the documents, 16
were designed for wide use or for general information and were
distributed through the mailing list, while the remaining 13 were
prepared for or based on specific activities of more limited interest.
The Programme continued to distribute to developing countries
its "Bibliography of Acute Diarrhoeal Diseases", which is produced
twice a year in collaboration with the United States National
Library of Medicine, and a bulletin entitled "Diarrhoeal Diseases:
Recent analytical references", which is produced once or twice a
year by the International Children's Centre, Paris. Following a
poll check in 1988 to ascertain interest and check address
information, the size of the mailing list was reduced by about 1500
addresses and now stands at a total of about 5000.

Staff of the Programme or designated representatives attended
16 international conferences and meetings in 1988-1989, including
the Third International Conference on Oral Rehydration Therapy
in Washington, DC, in December 1988, the Third African Conference
on Diarrhoeal Diseases in Nairobi in April 1989, and the Fifth
Asian Conference on Diarrhoeal Diseases in Kathmandu in
September 1989. These occasions were used to promote the
Programme's objectives, strategies, and activities and provided
an opportunity to make new contacts and hold informal discussions
with national health staff and scientific experts.
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The media continued to show interest in diarrhoeal diseases
control and the Programme provided information on several
occasions; in particular, it collaborated with a television company
in the United Kingdom in the production of a programme on the
treatment of diarrhoea which focused on the inappropriate use of
antidiarrhoeal drugs.

Briefing sessions for small groups of staff from NGOs and other
organizations continued to be held periodically, in collaboration
with EPI, to provide detailed information on the strategies,
approaches, and activities of the two programmes; altogether, 10
one-week sessions were held in 1988-1989.
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5. PROGRAMME Under the Programme's organizational structure, scientific and
REVIEW BODIES technical review of its activities is the responsibility of a Technical

Advisory Group composed of leading scientists and public health
. administrators from outside WHO, while review of the overall

management of the Programme is entrusted to a Management
Review Committee made up of representatives of four United
Nations organizations and specialized agencies (UNDP, UNICEF,

'! World Bank, WHO). The deliberations of these two bodies are
considered once a year by a Meeting of Interested Parties attended
by representatives of governments and agencies that are
contributing or are interested in contributing to the Programme,
and representatives of the governments of at least six developing
countries.

5.1 Technical Advisory During the biennium the TAG met twice - on 14-18 March 1988
Group (TAG) and on 13-17 March 1989. At these meetings the Group:

• endorsed the Programme's overall policy of directing
its support to strengthening the capabilities of national
CDD programmes;

• commended the Programme's efforts to assure the
effectiveness of case management in health facilities
and the home, and requested that information be
made widely available to encourage national authorities
to reduce the inappropriate use of antidiarrhoeal drugs;

• welcomed the new emphasis being given to correct
management of dysentery and persistent diarrhoea
and the plans to increase activities related to the
reduction of diarrhoea morbidity;

• emphasized that training remains the highest priority
and encouraged the Programme to strengthen, follow
up, and analyse the impact of supervisory skills courses;

• noted with satisfaction that coordination with other
agencies in communication activities has improved;

• endorsed the further efforts made by the Programme
to focus its research support on fewer topics of high
priority; emphasized that in the area of vaccine
development the highest priority should be given to
the organization of field trials of candidate vaccines, in
particular rotavirus vaccines; and encouraged the
pursuit of studies to develop an improved ORS, optimal
diet therapy, and guidelines for early treatment of
shigellosis, as well as research to learn more about the
epidemiology, treatment, and prevention of persistent
diarrhoea;

• noted the increasing proportion of projects funded in
developing countries, and encouraged the Secretariat
to expand its research strengthening activities;
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5.2 Management
Review Committee
(MRC)

5.3 Meeting of
Interested Parties
(MIP)

• endorsed the directions outlined for the Programme in
the WHO Medium-Term Programme for 1990-1995,
and approved the final revision of the 1988-1989 budget
and the proposed 1990-1991 budget; and

• decided that in future a full meeting of the TAG need
be held only every two years, with a meeting of a
subgroup in the intervening years to address selected
issues in depth.

The MRC met twice during the biennium - on 23 March 1988 in
Washington, DC, and on 6 April 1989 in Paris - to review the
progress and plans of the Programme and the reports of the ninth
and tenth meetings of the TAG.

At its first meeting, the MRC also discussed a preliminary verbal
report of the findings of an External Review Group, approved the
financial report for the 1986-1987 biennium and the revised
programme budget for 1988-1989, and reviewed a preliminary
programme budget for 1990-1991.

At its second meeting, the Committee noted the difficult financial
situation of the Programme and made specific suggestions as to
how the required financial support might be obtained. It endorsed
the current management structure of the CDD and Control of
Acute Respiratory Infections (ARI) programmes and agreed that
the MRC should be retained in its present format.

The eighth MIP, held on 30 June -1 July 1988, was attended by
representatives of 42 governments and agencies. The Meeting
considered the progress and plans of the Programme, including
the report of the ninth meeting of the TAG, and reviewed the
managment of the Programme and its financial status, including
the report of the eighth meeting of the MRC.

The MIP also considered the report of an External Review Group
which had conducted an in-depth review of the Programme's
activities at the global, regional, and country levels. On the basis
of this report the participants concluded that:

• the CDD Programme has contributed to the development
of primary health care and the strengthening of the
health service infrastructure in many countries;

• better coordination is required among external agencies
and between them and ministries of health in
implementing CDD programmes and, to assist in this
process, WHO's capability in countries needs to be
augmented;

• the Programme should retain its current management
structure, except that the MRC should become an
interagency committee; and
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• the Programme should continue to focus its efforts on
assuring correct case management, while gradually
giving more priority in future to prevention-related
activities.

The MIP endorsed all but one of the specific recommendations of
the Group.

In addition, it accepted the Programme's financial report for the
1986-1987 biennium, endorsed the revised budget for 1988-1989,
and approved the budgetary projections for 1990-1991.

The ninth MIP was held on 29-30 June 1989 and attended by the
representatives of 37 governments and agencies. The Meeting
reviewed the status and plans of the Programme, including the
report of the tenth'meeting of the TAG; general Programme
management and financial matters, including the report of the
ninth meeting of the MRC; and a report on intervention-related
research. The participants:

• underlined the need for a smaller meeting of the TAG
m alternate years to provide effective technical guidance
for the Programme and the MIP;

• welcomed the Programme's new initiatives in the fields
of prevention and sociaVbehavioural research;

• endorsed the final revised budget for 1988-1989,
approved the proposed programme budget for 1990-
1991, and endorsed a contingency plan to be applied in
the event of a shortfall in resources; and

• confirmed that the management structure of the CDD
and ARI Programmes should remain as it is for the
time being.
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6. RESOURCES AND The Programme's financial position at the end of the 1988-1989
OBLIGATIONS biennium, under all sources of funds, is shown in Table 13.

6.1 Advisory and
management
meetings

6.2 Health services

Table 13: Diarrhoeal Diseases Control Programme, 1988-1989
Financial position (US$)

Balance available on 1 January 1988
Amount received since 1 January 1988a

Total available

Actual obligations 1988-1989

Balance carried forward to 1990-1991

a See Annex 6, Table 1.

4,849,518
20,888,444

25,737,962

21,082,267

4,655,695

The resources available to the Programme under all sources of
funds for 1988-1989 and previous financial periods are presented
in Table 1 of Annex 6. Since 1978, a total of 29 countries and
agencies have contributed approximately US$ 78 million to the
Programme. Of the 23 countries and agencies that contributed in
1986-1987, 20 contributed during the 1988-1989 biennium.

Table 2 in Annex 6 is a summary of actual obligations for 1986-
1987, estimated obligations (budget) for 1988-1989, and actual
obligations for 1988-1989, by Programme component.

The content of each Programme component is as follows:

These include annual meetings of the Technical Advisory Group,
the Management Review Committee, and the Meeting of Interested
Parties. Obligations were essentially as anticipated.

In the health services component, activities are concerned primarily
with the development, implementation, and evaluation of national
CDD programmes. A breakdown of activities under this component
is given in Annex 6, Table 3, which shows actual obligations for
1986-1987, and estimated and actual obligations for 1988-1989.
Activities carried out within the health services component have
been described in section 2 of the report.

At the global and interregional level: "planning, evaluation, and
coordination" includes staff, consultants, and duty travel to assist
regional offices and countries in formulating, refining, and
implementingplans of operation, in developing and implementing
training and communication activities, in solving problems that
arise in carrying out control programmes, in developing and
maintaining ORS production facilities, and in monitoring and
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evaluating national control efforts. This component was fully
staffed with a professional staff of five (including two staff members
seconded by UNICEF and supported equally by both WHO and
UNICEF) and a general services staff of four throughout the
biennium, and thus approximately the amount anticipated was
required for staff salaries. The extensive work of the component
required an increase in the amount provided for temporary staff
and consultants.

Under "development of training and educational materials" are
included the development, production, testing, and periodic
modification of materials for management and technical training,
and guidelines for communication activities. The development of
new materials for clinical training, namely, a short course on case
management and a self-learning package, was a priority activity
during the bienniumî

Under "training courses" is included all interregional training.
Following the revision of the Programme Managers'Course there
was a greater demand for interregional courses than had been
anticipated.

At the regional level: "planning" includes provision for the
development and revision of regional and country plans of operation;
"operations" includes staff support, duty travel, problem solving,
development of supply systems for ORS, and assistance in the
development of locally suitable methods and materials for
communication; "training" includes all regional and national
management and technical courses, and support for the development
of local training materials and courses; and "evaluation" includes
provision for surveys and comprehensive programme reviews, as
well as continuous monitoring of activities. The difference in
obligations for the two financial periods reflects changes in national
programme emphases. Less was spent on planning in 1988-1989
than anticipated since nearly all countries now have a national
plan of operation and the modification of such plans has not yet
become a major activity. More was spent on operations as a result
of the increase in regional and country staff support and the
greater attention paid to implementation issues. Training continued
to be a priority area, as reflected in the level of obligations. The
Programme had also to respond to more requests from countries
for attention to monitoring and formal review of their activities.

6.3 Research The research component is seeking to develop improved methods
of treating and preventing diarrhoea in young children. These
include improved ORS formulations, better diets, and effective
drugs; new or improved vaccines and diagnostic tests; and cost-
effective preventive interventions. Support is also provided to
research on the most practical means of implementing effective
interventions. The activities of the research component are described
in section 3 of the report. Table 4 in Annex 6 shows actual
obligations for 1986-1987, and estimated and actual obligations
for 1988-1989, by area of activity.
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6.4 Programme
management
and support

"Coordination" includes staff, consultants, and duty travel to
manage both the component as a whole and the activities of the
scientific working groups (SWGs). AU posts, namely four professional
and five general services staff, were filled throughout the biennium.
The need for more temporary staff and consultants than expected
resulted in a greater increase than anticipated in the "other"
category.

Under each of the specific research areas are included: the funding
of project contracts, the costs of meetings, activities carried out
with Collaborating Centres, and monitoring of the progress of
projects. More proposals were considered and funded than
anticipated. Contracts represented 60% of the obligations in each
area.

The responsibilities of programme management relate to
planning, development, coordination, information dissemination,
administration, and evaluation of the Programme as a whole.
Table 5 in Annex 6 shows the actual obligations for 1986-1987,
and estimated and actual obligations for 1988-1989. The estimates
for programme management and support include the costs of staff
salaries and allowances, temporary assistance, consultants, duty
travel, and publications, together with other support costs such as
common services and rental of space. Provision is now made for
four professional and four general services posts, plus two long-
term consultants. Thus, the obligations were greater than had
been anticipated.
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ANNEX 1: WHO CDD ESTIMATES OF ORS ACCESS AND ORS/ORT USE RATES BY
COUNTRY AND REGION 1988
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• ; : 1 4 : 5 : : : ; : : ••

31.6
: : . : . : : 0 . 5 : : • •..•

9.0
. 2GA ::^-:

as
• ; : - 4 . 6 : : : ; : : : : : :

16.4
1 . 0 : •:

14.3
1&6
1.8

15.0 -y:::-
0.0

•;:::--:29-7.ï:.-.:

9.9
:• 3r9- l ^

3.9
:ÏÏi:V'1-4":': •

0.5
7.5

25.8

5.7 V-

5.6
:0.8
31.6

: 15-5
9.4
0:0 •,;.:

0.1
: - . V - 4 : 4 : : : • • • • •

0.0
• '19-2.,..

1.5
6.2

16.3
1 . 6 • • • • : • • •

7.1

ORS
access
rate#

%

50 a

85 a
79n : :::

60 n
36 ff.:::
81 a
41 :&\:
22 f

:-70 a :
40 a
12 f ;
70 a
50 a
70 a
60 a: : :
38 a

::'37f
19a

:-74f:V:.::::.
50 g
:22 a :
51 a

•S6à:::::V:
46 a
30 a
65 f
40 n
44 a
60 a ,
79 f

100 n
16 a

60 n

56 n
48 f
61 n
48 a
74 n

:70 a :

52

ORS
use
rate

%

12 n

45a
:15ni
30 g

•16 b
9n

.. 6a'í
2 c

131>:::

6a
•:-4.n:: •'

17a
38 a
4 b

15 a
7a

20gi:
1 n

22 bm
27 n
6 b

10a

:14 a :

2n
13 ad

7 C

14 n
21 a
16a
8c

46 n
5 b

11 n
15 b;

20 b
14 b
11 n
iOn
32 n

1 n

16

ORT
use
rate

%

mtimmm
12

64 at
• i6:a-.:;::;:ii:
30 g
24be ,;v

9

>::1S :à"- ••'•

2
83br ; : : : : : :

6
16 b v
21 n
38
10a
39 a
21 a

1 .•:.,.. :.. . ::;

' 1
54 bm
68 n
9 Ò ;

80 a
14 a
3n

23
7

14
38 at
;35 bme
24 n
4 6 : . : ; ; : : • : • .

27bmt

31 n

21 be
14 be
14n
18a
59 n
26 ri

28
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ANNEX 1

Antigua aniel Barbuda ; ; :.
Argentina
Barbâdos.;:v-ï::': •••y-^^i
Belize
Olivia-::p:::::í::-;:.:V::

:;:-:íp:;::l::

Brazil
Chi|é;.;.::;:

:.::;;;:-::
:;r' : -<:iS§

Colombia

Costa Rica ; : ; : \ :-:\:ã

Cuba

D o m i n i c a . •••;;;: ' " . . , ; ; ; ; , ; :

Dominican Republic
Ecuador : ;.:..•. ..: :
El Salvador
G r e n a d a . : ••..:•::•.;;;::- ; ¡ : - :

Guatemala

Guyana :;•:•: J::::Í:|i
:::i

Haiti
Honduras: . './--vV-: '-;•.
Jamaica
M e x i c o [ • [ • ' • • • " ' . . Y 7 : - S : y .

Nicaragua
Panama . ..::;.ii--:'- , .,•:.;,:?
Paraguay
P e r u .;:'••: . . V ; ; ' : : : : / . . \

St Christopher & Nevis
St Lucia '•/•':
St Vincent & Grenadines
S u r i n a m e z ^ :•:':•.' •

Trinidad and Tobago
Uruguay.:., : : .:
Venezuela

AMR

Bangladesh i&T :V:::.::. ;.•
Bhutan
DPR Korea: ': y::r:T%\-
India
Indonesia . : : : : i : : : : : . .::•; .:
Maldives
Mòhgoiiàfi:-i:;;:'''-.:.::':-:-:::

;::::.;
Myanmar
N e p a l r-);:\:*:.:v • ••.• •:'.;

Sri Lanka
T h a i l a n d '••••'." : i : ::::

;

SEAR

Population
< 5 years

X1000

3 150.7

••' .' :23 .1 : : : ; - v

38.0

18214.3
• : : ' M28.2;;::

3 991.5
::?::::: 374.2

774.6

:-::::::" 9-P
942.0

:::::.:.:1;:565.2;.i
803.7

'•• ' • . . . : = - 1 2 Í 3 ; . -

1 517.6
; : : - • • 1 1 5 . 3

908.5
:.i.::!::::821:.9:::

299.0
:;;:ii 102.5::

645 J
?P : -286-7 . •

620.6
3 083J4 ::

5.1
:: 17.9-

16.4

139.6
V ï i - 274.5-

2 603.4

55 034.5

• 18 028.4;:
22.1

2912:9:::
109 771.1
: 20 322.2;;;

33.1
i 354.4

5 345.2
::: 2 934.6 ;

1 764.0
: 5 503.8

166 991.9

Estimated
episodes
diarrhoea
per child
< 5 years
per year

3.0 *
3.0*:,:,:.
l i n

:::: :3-0a
3.9 b
1.5a
4.8 n
4.6 n
3.0 n
3.0*
7.0 a

í::::::::.4^i:á::;:'::-
4.0 a

•.•:,::;.:3.0-n:;.::;:

5.2 n
: : 7 3.p:ft;V-::

7.0 n
•i'i:i:3.pa--:-..

1.0 n
5.9 b
2.0 a

^ 3.0 a
2.1 n

:;.-:::;;-8-6te:^-.
3 . 0 *
3.0 *
3 . 0 *

3.0*
1.3 q -
5.0 a

4.6

5.2 n;
4.1 n

•:-:.V:-::--P>a::::;:::.;

2.7 a
:;;:;.;

:1-.9a:'
2.7 n
:3.4n;::

2.7 n
5.4 n
1.5 n

: :2 .Qh : : : :

2.9

Estimated Total ORS
total reported

diarrhoea produced
episodes or imported
< 5 years (litres)

X1000

;;•••;::: • 2 T . S ? : -

9 452.0
69.2::;
57.0

:'.-.. 3 586.2;;:
71 035.8
; 2 142.3 :;
19 159.1

1721.4;:
2 323.8

27J0;?:
6 593.7

:?:: 6 417.2:

3 214.8
vi : : 37.0

7 891.6
346.0:;:

6 359.5
; 2 465.7

299.0
65 504:5J.--

1 291.4
•: :860.2 : :

1 303.2
26 517.5

15.2
: 53.8

49.1

418.8
• • ; ;.•• 3 5 6 . 8

13 017.2

252 645.1

93 74t :6 •::
90.8

;:; -:
:-:-2-039.0

296 382.0
38 612:3;:

89.3
1205.0

14 432.0
15 846.9:

2 645.9
: 11007.6:

476 098.5

X1000

• • . : •-" 6JQ:: S ^ :

1 340.0
:: : 50.0;;: : :;

50.0
• ••2í1àd-:: :^-::-

40 094.5
: : • 103:8 ;::: :

4 711.7
890.0 -
537.6

6.0
428.6

M 138 .9^ : ; :
2 491.3

• a ; . 6.0:-• ,
4 603.6
... ••solo;:;/;:;

531.4

: 2 708.6
173.6

16 665.5:::;;;;;;
3 000.0
•• 7 7 5 . 5 : ; . . ;

159.0
2 769.6

3.0
• : : - - - - 5 . Õ ; : : : : : - - : -

20.0

ï•;:--59-2 .'.]•:.

33.0
; 264.0;;:: :

1 113.8

87 004.2

24 191.6 ; : ;
400.0

: 685.0;
64 784.0

8 045:8: : ;
21.0

: 184.0; ; ::V
2 010.1
2 500.0 :

877.5
3600.0

107 299.0

ORS prod-
uced or

imported
per 100

episodes
(litres)

•:;ï:;::27;9;;:i:.
14.2

:/72;2:::::^
87.8
61.8
56.4

• 4 . 8

24.6
51.7 :
23.1
22.2
6.5

17.7 ; ;
77.5

• •16.2

58.3
•...:..::14.5V:-:

8.4

109.9 ':
58.1
25.4

232.3
90.2
12.2

.:-:i:;ii:o.4. ::.:
19.8
9.3

40.7
• 1 5 7 . 1

7.9
: : 7 4 . 0 :•;

8.6

34.4

::;::-.25i8:: ^
440.6

33.6
21.9

: 20-8 ;/.
23.5
15.3
13.9

: 15.8
33.2

:.'.-32¿7:: : /

22.5

ORS
access
rate#

%

70 n ::.:•
52 a

•100 f . ; ,
100 f
40a
68 n

:• .1.2.-f:-;;;

62 f
90a

100a
70 n
50 n
5 5 a -
79 a

100a
60a
36 f
21 f
60 a
76 a
86 a
75 a
49 a
57 n
23 a -

100 n
85n ; :

100 a
65 n

100n
56 n:
80 a

65

••;:6óa :í'
54 n
82 a
57 f
90n
59 f
50 n
35 f
80 a:
95 a

: 81 a

63

WHO/CDD/90.34

ORS
use
rate

%

13 a
10 c
6 5 n

22 bm
26 b

:,:.;,1.C.;:.
6c

73 n
75 a

30 a
24 n
45 a

17n
:10n
25 g
40 d
10 a
34 g
38 a
41 ad
32 n

: 1 0 b
2n

. 57 n
98 a
47 ad ;
53 n
40 b
30 a

25

17 a. •
40 n
52 a
12a
25 3
8n

41 n
21 n
28 a
43 a
19a

15

ORT
use

rate

%

13

- : : 1 P - Ï •••:•.••:•.

65
: -26b: ../i--:J

39 be
• ' • : - V : - .

:
 • • • • : • • .

12n
78 n
75

51 a
24

45

70 a :: ; :
17
10\. Ï;?
35 q
66 a
15a
72 n .;.... ;
38
41

36 n
10 :;:;:,.v:-
2

75 n :.,
98
47 • .:;:; ;••.

60 n
40- : : ; ; :-v

30

41

:v32a V : - !
40
5 2 •;." .

23 a
56a-;:;:. i.;-
I 2 n

• 5 9 r t ,,,/•:;

21

.,28 :;::£
77 a
3 0 a ••.•-•:: ? :

28
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ANNEX 1 WHO/CDD/90.34

Bahrain

Cyprus. :;;;:; •:777;.77::::-::::;;;:7
Democratic Yemen

Djibouti,,,, 7,,v:::::77;7;
Egypt
Iran (Islamic Rep.ofj;;;;:;:;;::;:;
Iraq

Kuwait
: L e b a n q n i ; : ; : : ; . ; ; ; ; ; ; ; ; ; ; ; : ; : ; • ;••••;

Libyan Arab Jamahiriya
Moroeco;;;,;;;,.;;;;;;;;-, ..:::;;;;;;;;
Oman

Pakistan ••:::.:
::; "::m§§.

Qatar
Sàudi:Arabia;; ;;f;:;: -7

Somalia
Q i i H a h • •:::•••::•••:•••::::•:. •• •
yuufll I-. : : , : , : , , , , : : . : , , :

Syrian Arab Republic
Tunisia, • ;:;:::|.;V : :

: : l l p
United Arab Emirates
Yemen.,.,- . ;,7:.. ..777;

Population
< 5 years

x1000

60.5
;;:;;:;;;;;.í::;;;6t7;;:;-;.

4327
•:::;::ï-:I::;::7Ï:;4,;.:

7808.1
:::::: 9:540.0

3 183.3
.". .. 783:87:

284.9
•;::;:-:::..:.:.37i;4::::

772.1
:,;;;,3:577:5,.

255.8

::;::21:616.7
47.7

;;:::;:;;:2:366:3:::::
1 394.9
A 97e; R

2 217.3

:: ::i;045:.6::
160.0

:;;;; : ; ; -j 442;7:::::::

Estimated
episodes
diarrhoea

per child

< 5 years

per year

2.4n
;77JÍ2;5: í:;:|?

2.1 n

í';B^ãSM
3.4 n

2.1 b
777.2.0 b\:;.;..

2.5*
::77;;;;:2.5::*::":: ; '

1.7 a
••••• • • • . • • . • • : 7 ; 5 : - r t 7 - : :•;:•;:

2.5*
' • • • ^ • : : 2 . 5 a - 7 7 .

2.7 n

•i?7i?:2iQi:rti™::-:7
2 . 5 *

: : :•::;;•;•;; 4 . 4 ' n •

2.5 n
7,;;-;.-3;9:b;7;;;:;:.::;;

2.1 n

Estimated
total

diarrhoea
episodes
< 5 years

X1000

145.2
ffl:iiS4i2;;77;::

908.7
;;;::;:;;:::;:;:2ÔO:O; .

26547.7
É25 758.1 '

6 684.9
, , 1 5 6 7 . 7

712.3
V7 ;;928:5:1;7

1312.6

:::26 831.0 ,
639.6

Total ORS
reported

produced
or imported

(litres)

X1000

42.0
7;7;í1:2¿2:7.;.7::

350.0
72Õ3:3;:;:;:;:;7::

:
:;:

4 530.0

15 31.2:9 7:.;:;7
5 015.3

436.5:; ;;,;.;:

100.0

E-323.7.;;.,....
1 000.0
6 564:0 :::::7
1 000.0

54:041v87;;733 170.2 .....
128.8

7 -4732 .7
3 487.1

1R R1? R 11 \J \J 1 L-M\J I

5 543.3
:7:4 077,8;

336.1
•:•: 3 606^8 ::7:;: :

0.0
2 470707777

1 400.0

1 341.0
70.0: :

2 500.0
1000.07 ,7;

ORS prod-
uced or

imported
per 100

episodes
(litres)

28^9

BWÉMSy.

7 1Q1;7
17.1

::•:::,59;4 7 7 '

75XI

7:J. 27.87.7
14.0

• 34.9 :-77
76.2

156.4

61.4 ::::::

0.0
: :.: 52:2

40.1
;,. • ; :.; ;¿>g « : ;;;.;.. :

 :

24.2
.. i: -.ï::7- ; ' '

743.9
::::7'27¿7:-, .7.

ORS
access
rate#

%

73f

27n
76tt:-:::::;
98 n

' •70::;a7;7;

81 n
::'70:'f::::7:

33 f

;;:2ï:n,7:::
100 f
38 :n : :: :

100f

7.74 a .':.-.•
100 n
:96;-fi7;:;-;:;:
31 n

O*J ••

61 f
100 n 7:
78 n
34r i : : :

ORS
use
rate

%

53n

wtm
10 n
46 b;
29 b

735b
44b
37 n
4a

7:3a:'::--i-:

60a
:::::6b--;

19n

42:n7;:
15 n

7 2 9 b ••'

12n
priri

. ¿Mil. .

28 n
33b77
13 n

776: c •

ORT
use
rate

%

53 """"""""""

SMB'Si
10

.•75i 'b.-Mp :

83 n
• • • • • : :38b •..:. |

5 Ï n
-53 a ...;.;;.;;;;;:

4

i-ïiiïO n ' /E

60 a
'7":45 be:;.:::7:;:

19

:42 h
15

• :-: '32 :be7:ï|

12
25 tí -::::::-C\J II, . . . . . . . . .

31 n
:;748 be:7- :.:

13
7:,6. , ::7:7

EMR 64 470.9 3.0 193 909.2 93 397.8 48.2 68 29 43

Cambodia
f^i-¿f-i{j l c ; l ' a r t # H & •••••••••• ••
V/OOK ISlanQS::: : : : : : : :

Fiji
Kiribati ' •/:^ : : : l i ^ > : ;
Lao People's Dem.Rep.

Malaysia;,: : my-:'*.':':&&:.
Papua New Guinea
Philippines :p"- : MÊB
Samoa
So;(omo.n.: Islands, . ; : : i , i | | | : ;
Tonga

Viet Nam

1 297.6
• : : . : . •••tjW-•'••'••'•'

. iE--v.::::.•:

91.5
.••.••7.7.-7.8 :7:7; :

637.3
; 2182.2 7:;

649.5
8 745.9

23.6
L. SÍ:Í:S8,2,,.,..,

16.1

8 986.1

4.5 n

2.5 n
::772.5.n:

3.4 n
•::;:; 1.3 b

2.5 b
:.:772.8 n

1.1 n
2.8 n
4.1 a

2.2 a

5 839.3
i77777.77.v2.87'

228.8
;;::7::7::-:;7i9..6:.

2 166.8
: •:.•• y •• 2 8 3 6 : 9 7 7

1 623/7""
• •..::: -24.488:67:;:

26.0
.:::-:;:7:-7:;i-62^:;:7

66.0

19769.4

145.0
.'. 7 •••:2.4V;

273.0

• :::7v;::24:0;

408.0

:Í7::6ÕÒ.Õ::

300.0

i l l 458.1
24.0

;:77;i;oo.o;
25.0

4438.9

2.5
77777 86.4V:

119.3
i 7.77.122.77;

18.8
:7V 7;.77;;7;Ò7

18.5
::.:::;.:..;:: ;,;;4g,g,.

92.5
,.,777.7:61;47;:

37.9

22.5

6f
• 7 758-ft:;;

100 f

7 1°0f7
65 a

;k;; 95a:
57 a

;V • ; ; • . • 6 0 W-

70 n
:i7:i00f:.

100f

51 a

6 n
Í7-8n.7

16n
;;;7i9n''

12 a
••:::.;i5:a'-

15 a
v.:.7:iQ.h.;v

7n
7,:.;.:28n.;,:

30 a

17 a

6
: 7-B7.

16
19
30a
20 a

46 a

14 n
7

75:::;:
30a

74b

WPR (excluding China)

China 7 .• ;,,-,•: 777 777: ;:

GLOBE (excluding China)

22 755.7

105 394:8: ::

396 603.0

2.5

::;ï::3:2-'b.''

3.4 1

57 320.7

333 047.5

362 642.9

17 825.5

1030.0 , ,

332 835.9

31.1

0.8

24.4

57

, , 5 g

61

12

i b

19

36

3 0 b ::V,: '.

32



ANNEX 1 WHO/CDD/90.34

# Proportion of the population < 5 years with access to ORS.
* Regional median based on available country estimates.
a National CDD programme estimate (from CPR report CDD programme country profile or other CDD report).
b Based on household sample surveys.
c Based on total ORS reported as produced or imported in 1988 assuming that 50% of available ORS is used for

cases < 5 years at a rate of 2 litres per episode.
d Reported use rate assumed to apply only to cases with access. Figure shown is access rate x use rate/100,
e Estimates for both ORS and sugar-salt solution (or recommended home fluid) use rates available. The midpoint

between the sum and the greater of the two values is used as the ORT use rate.
f Based on total ORS reported as produced or imported in 1988.

Assumes that of 100 episodes of diarrhoea 10 will need ORS. As explained in (c) 40 litres of ORS are
required to be available to treat 10 episodes. Thus 40 litres of ORS are assumed to provide access for
100 episodes of diarrhoea,

g Best estimate from available data.
m Data available for 1989 and 1986 or 1987. The 1988 estimate is interpolated,
n Estimate for 1987 used in the absence of new or more reliable data,
q From report survey or evaluation from various sources/agencies.
t Includes estimate for use of recommended home fluid other than sugar-salt solution.

...oOo...
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ANNEX 2 WHO/CDDy90.34

ANNEX 2: NEW RESEARCH PROJECTS SUPPORTED BY THE PROGRAMME
(FROM 1 JANUARY 1988 TO 31 DECEMBER 1989)

Project
No. Title

Principal
investigator(s)/
institution(s)

1. SCIENTIFIC WORKING GROUP ON CASE MANAGEMENT

HQ87177

HQ88009

HQ88088

HQ86034

HQ87127

HQ88050

HQ88082

HQ87132

Role of glutamine and alanine in promoting
intestinal electrolyte and water absorption
in experimental viral diarrhoea

Comparison of 2 L-alanine-glucose Based
ORS solutions with standard WHO ORS
in adults and children with acute watery
diarrhoea

Effect of alanine plus glucose and glutamine
plus glucose on salt and water absorption
in the jejunum in acute cholera

Oral vs intravenous rehydration therapy
for newborns and small infants

Trial to compare a precooked rice powder
ORS and standard WHO citrate ORS for
maintenance therapy of adult cholera
patients

Clinical trial on the efficacy and safety of
using an ORS with L-alanine in the
management of acute diarrhoea in children

Controlled clinical trial comparing a rice-
based ORS vs a glucose-based ORS in
treating infants with acute diarrhoeal
dehydration

Development of an improved oral
rehydration solution - phase II

Dr M. Rhoads
Division of Pédiatrie
Gastroenterology

University of North Carolina
Chapel Hill
USA

Dr F.C. Patra
International Centre for
Diarrhoeal Disease
Research, Bangladesh

Dhaka
Bangladesh

DrF. van Loon
International Centre for
Diarrhoeal Disease
Research, Bangladesh

Dhaka
Bangladesh

Dr E. Salazar Lindo
Department of Pediatrics
Hospital Cayetano Heredia
Lima
Peru

Dr M. Asril Moechtar
Quarantine (I.D.) Hospital
Jakarta
Indonesia

Dr P. D. Santos Ocampo
Department of Pediatrics
University of the Philippines
Philippines General Hospital

Medical Centre
Ermita, Manila
Philippines

Dr E. Chea-Woo
Department of Pediatrics
Universidad Peruana Cayetano

Heredia
Lima
Peru

DrM.K. Bhan
Department of Pediatrics
All India Institute of

Medical Sciences
New Delhi
India
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WHO/CDD/90.34 ANNEX 2

HQ89016

HQ89045

HQ89106

Development of an improved oral rehydration
solution - phase 111

Efficacy of maltodextrin based ORS in the
management of acute diarrhoea with
dehydration in infancy - phase 2

A double-blind controlled clinical trial comparing
glucose-glutamine-citrate ORS and standard
WHO glucose-citrate ORS for the maintenance
therapy of adult cholera patients

DrM.K.Bhan
Department of Pediatrics
All India Institute of

Medical Sciences
New Delhi
India

Professor M. El-Mougi
Alazhar Faculty of Medicine
Cairo
Egypt

Dr H. Soepandji
Infectious Diseases Hospital
Jakarta
Indonesia

HQ86154

HQ87152

HQ88140

HQ88145

HQ88120

Nutritional effect of milk-based diet vs milk-
free diet on children with acute diarrhoea: a
controlled follow-up clinical trial

Commercial soya-based formula diet vs home-
made corn-based soya diet in the management
of acute diarrhoea in children

Efficacy and safety of "conventional regrading"
vs continued full-strength milk feeding

Efficacy of feeding yoghurt in comparison to
milk In malnourished children with acute
diarrhoea

Comparative efficacy of pivmecillinan and
cotrimoxazole in acute shigellosis in children

Dr A.A. Madkour
Department of Pediatrics
Elshatby Children's Hospital
Alexandria
Egypt

Dr P.O. Abiodun
Department of Child Health
College of Medical Sciences
University of Benin
Benin City
Nigeria

Dr F. Penna
Hospital das Clinicas
Universidade Federal de
Minas
Gerais

Belo Horizonte
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ANNEX 6: FINANCIAL STATUS 1978-1989

TABLE 1. RESOURCES RECEIVED BY THE PROGRAMME 1978-1989

SOURCE 1978-1983

US$

1,854,277
2,915,737

1984-1985

US$

1,094,177
1,715,720

1986-1987

US$

979,951
1,419,610

1988-1989

US$

1,090,897
1,812,133

REGULAR BUDGET

Global and Interregional
Regions

TOTAL REGULAR BUDGET 4,770,014 2,809,897 2,399,561 2,903,030

OTHER SOURCES

Australia
Belgium
Canada (CIDA)
China
Denmark (DANIDA)
Finland
France
India
Italy
Japan
Kuwait
Morocco
Netherlands
Nigeria
Norway
Sweden (SIDA/SAREC)
Switzerland
United Kingdom
United States of America

Pan American Health Organization
United Nations Children's Fund
United Nations Development Programme

Arab Gulf Programme for United Nations
Development Organizations (AGFUND)

International Development Research
Centre (Canada)

Rotary International
Sasakawa Health Trust Fund
Thrasher Research Fund

Ciba-Geigy

Special Account for the Cholera Programme
Special Account for Miscellaneous

Designated Contributions
Other

Interest

TOTAL

377,037
218,461
406,504

50,000
984,393

60,606
20,000

300,000
10,000
7,475

869,822

70,423
2,352,645

533,025
1,019,380

236,200

49,695
534,384

4,994,487

1,975,000

464,419

25,000

433,990

4,150

941,165

21,708,275

323,840
(54,545)
449,596

50,000
985,120
402,050

78,394
40,000

125,000

985,611
6,680

119,461
904,164
568,707

1,338,100

1,199,854
2,551,624

525,000

289,872

31,135
20,000

757,576

333,707
1,490

682,870

15,525,203

268,442
24,390

441,088
50,000

1,241,628
727,049
90,833
40,000

101,062
300,000

910,617

276,507
1,139,690

901,108
330,320

3,200,000

866,945
2,177,004

162,016
5,000

23,436

2,579,365

732,653
549

717,490

19,706,753

418,665

501,536
50,000

1,294,292
940,797

97,984

632,830
300,000

971,829

299.406
945,354
520,833

1,200,977
2,153,450

705,837
2,055,500

1,000,000

184,594

2,650,970

800

1,059,760

20,888,444
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TABLE 2: ACTUAL OBLIGATIONS INCURRED IN 1986-1987, ESTIMATED OBLIGATIONS FOR
1988-1989 (BUDGET), AND ACTUAL OBLIGATIONS FOR 1988-1989

Programme Component
Actual Estimated

obligations obligations
1986-1987 1988-1989

Actual
obligations
1988-1989

US$ US$ US$

I. ADVISORY AND MANAGEMENT MEETINGS
Global and interregional - 203,983 220,000 170,063 0.8

II. HEALTH SERVICES
Global and Interregional
Regional

Sub-total

2,667,663
7,477,435

3,740,000
11,075,000

3,395,454
9,294,352

16.1
44.1

10,145,098 14,815,000 12,689,806 60.2

III. RESEARCH
Global and interregional 6,277,292 8,371,000 6,882,227 32.6

IV. PROGRAMME MANAGEMENT AND SUPPORT
Global and interregional 1,135,703 1,515,000 1,340,171 6.4

TOTAL
Global and interregional
Regional

10,284,641
7,477,435

13,846,000
11,075,000

11,787,915
9,294,352

55.9
44.1

TOTAL 17,762,076 24,921,000 21,082,267 100.0
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TABLE 3: HEALTH SERVICES

Programme Area
Actual

obligations
1986-1987

Estimated
obligations
1988-1989

Actual
obligations
1988-1989

GLOBAL AND INTERREGIONAL

PLANNING, EVALUATION, AND COORDINATION
Coordination
(a) staff salaries and related costs
(b) other*
New strategies
Oral Rehydration Salts
(a) production
(b) stock
Evaluation
(a) comprehensive programme reviews
(b) management information system
(c) survey development
Miscellaneous

Sub-total

US$ US$

1,442,665 2,440,000

US$

786,751
356,268

19,414

12,252
8,048

21,018
90,510

127,079
21,325

1,290,000
600,000

'[ 50,000

15,000
10,000

15,000
120,000
310,000

30,000

1,159,395
585,258

15,505

14,547
3,410

0
60,047

226,869
6,319

5.4
2.8
0.1

0.1
0.0

0.0
0.3
1.1
0.0

2,071,350 9.8

DEVELOPMENT OF TRAINING AND
EDUCATIONAL MATERIALS
Development of new materials
Communication activities
Modifications of management training

Sub-total

TRAINING COURSES
Programme managers' courses
Testing new and revised courses

Sub-total

Total global and interregional

REGIONAL

Planning
Operations
Training
Evaluation

Total regional

TOTAL HEALTH SERVICES

335,697
118,101
496,094

949,892

78,125
196,981

275,106

2,667,663

208,154
3,784,422
2,669,723

815,136

7,477,435

10,145,098

620,000
200,000
100,000

920,000

320,000
60,000

380,000

3,740,000

547,000
5,932,000
3,551,000
1,045,000

11,075,000

14,815,000

847,281
23,601
54,809

925,691

398,413
0

398,413

3,395,454

217,474
4,963,260
3,425,540

688,078

9,294,352

12,689,806

4.0
0.1
0.3

4.4

1.9
0.0

1.9

16.1

1.0
23.5
16.3
3.3

44.1

60.2

'Includes temporary staff, consultants, duty travel, contracts, internal reproduction, and miscellaneous supplies.
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TABLE 4: RESEARCH

Programme Area
Actual

obligations
1986-1987

Estimated
obligations
1988-1989

Actual
obligations
1988-1989

COORDINATION

Staff salaries and related costs
Other*

Sub-total

US$

1,097,599
355,608

1,453,207

US$

1,402,000
332,000

1,734,000

US$

1,284,494
237,945

1,522,439

6.1
1.1

7.2

IMMUNOLOGY, MICROBIOLOGY AND
VACCINE DEVELOPMENT (IMV)

Contracts
SWG meetings
Other*

Sub-total

2,239,139
93,882

112,095

1,798,000
94,000

217,000

1,699,122
90,311

195,386

8.1
0.4
0.9

2,445,116 2,109,000 1,984,819 9.4

CASE MANAGEMENT (CMT)

Contracts
SWG meetings
Other*

Sub-total

786,634
69,412

311,337

1,335,000
78,000

336,000

1,167,779
79.587

259,758

5.5
0.4
1.2

1,167,383 1,749,000 1,507,124 7.1

EPIDEMIOLOGY AND DISEASE PREVENTION (EDP)

Contracts
SWG meetings
Other*

Sub-total

829,460
99,940

282,186

1,934,000
'115,000
467,000

1,262,684
82,841

426,024

6.0
0.4
2.0

1,211,586 2,516,000 1,771,549 8.4

IMPLEMENTATION (IMP)

Contracts
Other*

Sub-total

150,000
113,000

263,000

0
96,296

96,296

0.0
0.5

0.5

TOTAL RESEARCH 6,277,292 8,371,000 6,882,227 32.6

'Includes Collaborating Centres, special workshops, temporary staff, consultants, duty travel, fellowships, internal reproduction and
miscellaneous supplies.
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TABLE 5: PROGRAMME MANAGEMENT AND SUPPORT

Activity
Actual Estimated

obligations obligations
1986-1987 1988-1989

Actual
obligations
1988-1989

US$ US$ US$

Staff salaries and related costs

Other*

731,072

404,631

915,000

600,000

796,561 3.8

543,610 2.6

TOTAL 1,135,703 1,515,000 1,340,171 6.4

'Includes temporary staff, consultants, duty travel, common services, rent, publications, and miscellaneous supplies.
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