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1. INTRODUCTION

The Task Force on appropriate technology
for maternal and newborn care was formed to
enhance the principles of primary health
care by the use of appropriate technology in
the improvement of the health of mothers and
children. Primary health care (PHC), in the
context of Bealth for All by the Year 2000,
means the provision of means and ways to PHC
workers to improve the health of the
communities and familiea, given their
current resources. Appropriate health
technologies are essentlal tools dn the
approach for achieving health for all.

The specific targets in support of the
evolutjon and adaptation of technologies
and approaches aimed at protecting and
promoting the health of pregnant wemen and
newborn habies, ate outlined in the 7th
General Programme of Work 1984-1989 1

The activities will aim at feostering
national and international action so that by
1989; (1) All countries will  have
strengthened or expanded programmes for
care during pregnancy and childbirth with
the aim of ensuring that at least two thirds
of births are attended by trained health
workers, trained traditional birth
attendants; (2) WHO will have developed
and zdapted appropriate health technologies
applicable to at least four major world
wide healrth problems specific to maternal
and child health, =such as complications of
childbirth, hypertensive disorders of
pregnancy, low birthweight, and perinatal
problems relared to infection and nutritiom.
Particular emphasis will be 1laid on
technologies for care in the home and at
the immediate referral lavel.

The approaches to achieve these targers
inelude increased emphasis on collaboration
with countries in the assessment,
adaptation, development and field testing
of appropriate technologies to cope with
problems spacific to pregnancy, delivery and
the neonatal period. Special attention will

be given to (1) the prevention and treatment
of the complications of PTEENancy,

especially those that may give rise to high

Seventh General Programme of Work
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perinatal mortality and morbidity; (2) the

prevention, control and treatment of
parinatal iInfections; {3) prevention of
complications durimg delivery through labour

nonitoring; {4) prevention of postpartum
haemorthage; (5) reduction of low Dbirth-
weight rates; (6) care of the neomate by
approprilate technology for temperature

control and resuscitation of the newborn;
{7) promotion of c¢leanliness of delivery:
¢lean delivery site, clean hands and clean
cutting of the umbilical cord.

The appropriate health technologies
ghould be =socially acceptable te the
community using them, simple to use,
efficient, easy to maintain and afferdable,
incorporating principles of self-reliance,
scientific soundness and social relevance.

The Task Force has been established
with the ajim to help develep, adapt and
promote the appropriate technologies for the
well-being of the mother dJuring pregnancy
and for the birth process concerning beth
the mother and newborn baby. To do so, it
has set up & Steering Committee which
comprises of a multi-disciplinary group of

experts in obstetries, gynaecology,
midwifery, paediatrics, bio—engineering,
anthropology, epidemiology, statistics,

sociology, ete., to recommend and advise WHO
on the scientifie, technical, promoticnal
and menagerial aspects of the Task Force,
The Tagk Force also includes eight WHO
Collaborating Centres which are active in
various tesearch projects, training of
personnal, implementation and stresgthening
of programmes in the area of pregnancy and
perinatal care. In addition to the WHO
Collaborating Centres and the Steering
Committee, the Task Force collaborates with
other N Agencies, Non-governmental
Organization and Investigating Institutes
working on issues surrounding ptregnancy and
perinatal care at the PEBC level, Working
Croup meetings are also held for in—depth
review and recommendation of necessary
actions to be taken in the various priority
areas of the Task Force.

The principles which the Task Force
uses in the evaluation of appropriate

technology invelve the following stages in
the order shown:

covering the perlod 1984-1989, World Health

Organization, Gemeva, 1982 ("Health for All" Series, No 8), Section 9.1 on Maternal and

Child Hezlth, including Family Planning.
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1, Tdentification

2. Resgearch and Development

3. Synthesgis of information

4. Dissemination of information and

implementation
5. Tterative re—avaluation process,

1.1 Tdentification

Technologies could be identified
aceording toe the feollowing three major
groups: a) technologlies which are already
in use should be evalvated for their
appropriateness. For this type of
evaluation, research and development may be
required for gome trechnologies whereas for

others, only synthesis of availahble
information is required, b) Some
technologies need to he wmedified or
adjusted to become appropriate.

c¢) Innovative technologies are mnew methods
and techniques which may be appropriate but
may require creative efforts if they were to
be introduced without disturbing the social
and cultural balance too much,

1.2 Besearch and development

Research involves the uncovering of new
principles and demands a large range of
personnel and equi pment facilivies.
Development brings together exlsting
knowledpe to make the principles work in
practice.

1.3 Synthegis of information

It is important to undertake the
synthesis of all information from research
and development efforts co as to determine
the appropriateness of a technology. The
synthesls of the appropriate techmnologies
could then be listed in the form of product
specification sheets, They could be useful
to health workers, policy makers and
programme wanagers in countries.

1.4 Dissemination of information and

Implenmentation

This is essential in ensuring that the
correct messages and Informationm reach the
communities who ean then incorporate this
information into thelr needs,

1.5 Iterative re-evaluation process

This involves the feed-back evaluation
following implementation of a technology,
50 that necessary adjustments could be made
for optimal ourcomes,

2. PRENATAL CARE

2.1 The use of the gravidogram or
symphysis—fundal height meagurements for
fetal growth monitoring.

Antenatal or  pregnancy care for
monitoring feral growth and for suvelllance
of rthe health of the pregnant woman lIs
eggential in ensuring a safe birth, The
gravidogram is a2 simple system for
monitoring fetal growth and maternal health,

The  use of the gravidogram ot
symphysis=-fundal Theight measurements o
estimare fetal growth during pregnancy has
been proposed ag an alternative to the use
of ultrasound. Thisz method has been
advocated by numerous authors im the
medical literature. WHO-supported studies
were carried out in Viet Nam and Ethiopia to
determine whether country—specific gravido-
grame should be constructed for individual
populations, because of different cultural
and socloeconomic characteristics. The
study in Addis Ababa, Ethiopia, did not
follow the protocol and data from Viet Nam
was insufficient for analyeis. The gravido-
gram and accepted standard cutve i1z used in
Shanghai and Beijing.

A literature review on the gravidogram
is presently being dome by the Task Force.
Guidelines written for PHC workers
interested in constructing a normogram for
symphysis—fundal height meassurements will
be prepared,

It has been suggested that the fundal
height and abdominal girth measured during
early labour could give an iIndication of
birthweight. WHO {s starting a study to
obtain such information 4in order to find
the correlation between the fundal height
and abdominal girth measurements of women
taken during early labour and birthweight
in different population groups. The atudy
will also attempt to find out the eritical
cur—off levels of fundal  Thejght and
abdominal girth below which the wxisk of
delivering Thigh risk low  birchweight
neonates increases. If thig study shows a
zood correlation between fundal helght
abdominal girth measurements during early
labour and birthweight, cut—eff levels can
be determined. The identificacion of
pregnant women 1likely to deliver low
birthweight infants could be done when they
are still in the early stage of labour.




They could then be transported to hospitals
or health care faciliries where intra
partum and neonatal care could be given to
low  Bbirthweight  infants. This would
certainly contribute to a reduction of
perinatal wmortality rates, specially In
rural areas of developing countries where
at present, there are no facillties for the
identification of individual women at risk
of delivering low birthweight infants.

The cut—off levels will certainly have
to be country, region or culture-specific
because the difference of matermal height,
weight, body build and fat fold thickness
due to cultural and ethnie differences, and
are likely to result in marked wvariatlons
in fundal height and abdominal girth.

Only a simple technology will be
required for taking the necessary
measutrements: a colour—coded tape for use
by TBAs =0 that they could recognize the
womenr who are at Inereased risk of giving
birth to a low birthweight infant.

2.2 The wuse of a simple haemoglobin

screening device for the detection of

anaemic preghant women

A method for measuring haemoglobin,
inexpensively, =imply and accurately has
been the topic of discussion in meetings on
appropriate technology for pregnancy and
perinatal ecare. Although several methods
already exist, =some were felt to be
inaccurate Ffor practical use (for example,
Talgvist), some necessitated solutions and
reagents (for example, copper sulfate), and
others too expeusive for primary health
care use {for example, Spencer and
Lavibond).

A simple hand-held model requiring no
reagent and using undiluted bloecd, developed
by tha Caribbean Nutrition and Feod
Institute (CNFI)} of Jamaica, was made known
to WHO, While this model was relatively
gimple to use, its main disadvantages rest
with the labour—-intensive glass grinding
polishing task. In addition, using standard
grey filrers, observers were not able to
satisfactorily distinguish between different
blood samples, The modal caught the
interest of the German Agency for Technical
Cooperation (GIZ) who decided to flnance the
prototype development of a versiom of the
model, much improved by a German company.
Tncidently, the physical prineiples of this
model using undiluted Ublood and different
filtergs 1is npot original and has been
registered with U.5. patent office for many
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years. What was original and unique was
that the CNFI model could be relatively
eazily made with simple wmaterials. The
model improved by the Germanm company would
attempt to overcome two obstacles: (1)
plastic injection moulding of the blood
chamber which would reduce the price of each
instrument enormously and overcome the issue
of glass—grinding; (2} the use of grey
filters which would allow the observer to
easily distinguish Dbetween 2 grams of
haemoglobin, The instrument is  under
development and progress has been made in
the development of a plastic blood chamber;
and appropriate filters are presently being
tested.

2.3 Hypertensive Disorders of
(HDP)

Fregnancy

The hypertenzive disorders of pregnancy
represent a major health problem to pregnant
women, Because of the importance of these
disorders, the Task Force has conducted an
interregional collaborative study on HDP so
as to understand better some of the factors
contributing to increased wmaternal and
perinaral mortality throughout the world.
Analysis of this study is being undertaken
and will be completed soon,

A Study Group meeting was also held on
this subject in September 1983, and it
brought together experts in the field of
HDP. A WHO Technieal Repeart Sevies

publication is being finalized and some of
the topics covered are:

=  definition and classification of HDF;
- incidence of HDP;
- pre-disposing factors of HDF;

—  patho-physiological aspects of HDP;
— diagnostic tests;

- complications of HDP;

- fetal and neonatal complications in HDP;

= differential diagnosis of HDFP;

= management of HDP M early case
detection and primary health care;

- treatment and management of HDP in
secondary and tertiary health care
centres,

3, POSITION DURING LABOUR AND DELIVERY

3.1 Fosition and mobility during labour

The question of whether the labouring
woman should be allowed to move about freely
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during the first stape of labour and whether
she should be allowed to assume her method
of choice during the expulsion contractions

of the second stage of labour was taken up
by the Task Force,

Studies have been carrvied out and have
heen published in the literature to show the
effects of different positions during labour
and delivery. In most "traditional
societies”, the common practice is for women
to squat, kneel or stand or be in a semi-
inclined position and rarely in the
Lithotomy position during labour and
delivery. ‘There is physiological evidence
tha! freedom of mobility and positien other
than the lithotomy one during labour and

delivery have heneficial effects on the
maternal and fetal outcome. However, there
are not enpugh clinleal trials to show this.
A randomized conttrolled trial is currently
being undertaken in Bristel, United Kingdom,
to determineg, in terms of maternal and fetal
outcome, the better of the two methods,
i.e. active versus physiological management
of labour. The maternal aund fetal outcome
will be measured in terms of the amount of
hlood loss; delivery of the placenta;
adverse side effects for the mother; feto-
maternal transfusion; breagtfeeding status
at hoepltal discharge/or 10 days postpartum;
condition of the baby.

The women assigned to the agtive
nanagement of labour (i.e. current practice)
are gilven an intramuscular Injection of
synto—metrine immediately after delivery of
the anterior shoulder; clamping of the cord
30 seconds after the delivery of the baby
and immediate delivery of the placenta by
controlled cord traction,

The women allocated to the attempt of
the physiologlcal management of the thircd
stage of labour will be given no
prophylactic oxytecic; ne cord clamping?
cord cut after delivery of the placenta, a
few minutes after pulsation has ceased; no
controlled covd traction, ({after delivery
of the baby) women will be encouraged to
adopt a peosition in which the placenta can
fall aided by gravity, e.g. standing,
kneeling, squatting or on all fours.

3.2 Continuous human support during labour

and deliverz

Another human resource technology that
has proved beneficial to matetnal and fetal
putcome during labour and delivery is the
continuous support of a lay companien to the

labouring woman. Randomized controlled
studies in Guaremala on continuous matermpal
gsupport during labour have demonstrated the
gtriking effects of reducing the length of
labour (14 to 8 heours) and incidence of
perinatal problems (C-section 17.2% to 6.27%,
pitocin 13% to 2%), A cimilar study has
also been undertaken in the United S5States
to {uvestipate the perinatal effects of
human  support during labour. A few
collaborating centres have expresged
interest in swuch a study. A protocol is
available for this study.

3.3 The partogram — a chart for moniteoring
labour

Another wuseful teol in  helping ¢to
ensure safe births is a “labour”™ chart,
which iz also known as a “partogram™. The
use of the partogram has been widely
accepted in most Western Institutes where
births take place. There iz some confusion
of terminclogy but in general, a "partogram’
is defined as a graph depicting the progress
of labour using cervical dilatation on the
Y-axis and time on the X-axisz, This graph
iz then compared with a "standard curve” to
determine whether labour is progressing
notmally or not, Opposition to this method
comes from some users who find 1t =&
mechanistic, impersonal and institutional
approach to childbirth. Froponents argue
that the partogram could predict adverse
pregnancy outcomes timely for appropriate
interventions, and =z good method for the
primaty health care level where vaginal
examinatrions are acceptable.

On the other hand, wvaginal examinations
when performed in unclean conditions may
lead to vaginal =snd cervical iInfections,
increasing fetal and maternal morbidity. A
modified version of the partogram for PHC
workers still needs to be investigated;
one that requires a minimum number of
vaginal examinations {(for example, with the
Bird’'s method only three vaginal exam-—
inatlons are necessary), Another
possibility 1s to provide primary health
care workers with examples of several charts
showing the range from normal to abnormal
progression of labour and train them to
recognize the situation with the curves so
that the right option is taken accordingly.
One aspect of the partogram involves the
measurement of time. Several sguggestions
have been made to investigate simple time
measuring devices including those {found in
antiquity (sand, water, candle clocks) and
the estimates of time by movement of sun,
5tars, moon.




The whole question of the partogram
requires review. Some experts in perinacal
medicine sugpest that a randomized
controlled trial be done to determine the
effectiveness of using a partogram versus a
less invasive method of following labour.
This study may be worth doing in hospitals
where vaginal examinations are NOT routinely
performed to follow the progress of labour
{for example, Saudi Arabia).

4, CARE OF DELIVERIKG NEWBORN BABIES

The Task Fovee has determined several
areas of priority to achieve the set
targets, through the use of appropriate
technologies for childbirth at the home and
immediate vreferral level, and support to
programmes to ensure safe births conducted
by traditional hirth attendants.

In the developing countries, more births
occur outside than inside health facilities.
Deliveries occuring putside health
facilities are uswally conducted by trained
health workers, traditional birth attendants
with varying degrees of training, and family
members who are rarely trained. The last
group of birth attendants may attend only a
few deliveries a vyear or in thair whole
liferime, and this group probably constil-
tutes the majoriry of bhirth attendants
conducting births outside formal health
facilities.

For this group of birth attendants
{family members) who have neither training
nor extensive experience, the Tagk Force
advocates the following goals in order to
ensure a safe delivery and promote the
health of mothers and infants;

1. Three cleans:! clean hands for the birth
attendant; c¢lean cutting and care of the
umbilical cord; and clean surface for
the delivery site.

2. Immediately afteyr birth, the newbern
baby shounld be dried, kept warm and put
to the mother's breast. Weighing the
baby or taking other anthropometric
measurements for idenrifying “atr risk”
babies; registration of the newborn and
referral for follow-up care to the
relevant community=baged programme

should be promoted.
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3. Use of a2 locally assembled delivery kit
to provide the three cleans, warmth to
the newborn baby, and a recording system

to be distributed to pregnant women by
health workers.

In order to implement the three goals,
guidelines accompanied with extensive
drawings and illustrations, will be provided
to programme managers of MCH/FP programmes
on “how to" prepare, make and use the
essential elements of the locally assembled
delivery kit, according to the waorkload of
the birth attendants, and according to local
availability of materials, Three levels of
birth attendants are categorized: (1) those
conducting less than 5 deliveries a vear;
(2) those conducting 5 to 40 deliveries a
year; and (3) those conducting more than 40
deliveries a year., The locally assembled
kit will be most relevant to the first
category of TBAs,

4,1 Clean hands of the birth attendant

For promoting <lean hands of the birth
attendant, the guidelines will provide ideas
onn how water should be stored in a c¢an or
jug in places where water is not readily
available. A  recipe for making soap
locally, will be given in the guidelines;
suggestions for cutting soap bought from
local shops inte smaller bars are also
ineluded, together with imstructions to
TBAs to wash their hands every time they
examine the pregnant woman, Instrructions
on how to prepare small pieces of wood
sticks for cleaning under the finger nails
and how to use them are provided,

4,2 Clean cutting of the umbilical cord

For the clean cutting and care of the
umbilical cord, detailed instructiecns on how
to prepare the cotton tapes giving
dimensions required; where to tie the tapes
on the cord; and how to seal the clean tapes
in plastic bags, will be provided in the
guldelines, The use of half a razor blade,
the various means for cutting a full blade
and clear instructions  accompanied by
drawings on how and when to cut the
umbilical cord will be given.

4.3 Clean surface for delivery

For a e¢lean surface of the delivery
site, various possibilities of material
that can be used for this purpose, are
guggested together with instructions for
their clean preparation: plastic or meal
sacks; old eloth or blanket; rubber sheets,
newspapers,
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4.4 Drying and warning the nevborn baby

Just after the delivery of the newborn
baby, it should be dried with an absorbent
towel and wrapped In another clean towel
which has been previously washed and dried
and kept in a clean place. An ordinary hat
ig recommended for the well baby and =a
“"three—layered” hat made of alternate
cotton material and gauze for  bables
requiring extra warmth (See gection 5 om
"Thermal contrel of newborn bables™).

4.5 Weighing, measuring, recording and

referring the newborn baby

Birthweight is one of the indicators of
"at risk” newborns. Bearing in mind that it
ig not always possible to welgh every single
newborn because scales are not always
available at homes, or even communities, for
cost and transportablility reasons, and
because they require a minimum amount of
training for thelr use, other methods giving
an 1indication of birthweight have been
sought {(see section 6é on "Welghing newborn
bables -~ evaluation of scales and other
meaauring/recording technlques for growth
monitoring™). Studies carried out in
approximately 23 centres show that mid arm
and/or chest circumference of newborn babies
could provide one of several indications
required to suggest whether the newborn has
to be referred. Tapes for measuring mid-arm
and chest circumference of newhorns have
been tested, and final prototypes will he
made of plasticized paper, colour—coded
showing three situations which will
correspond to newborns with: (1) above
2500 grams: (2) 2000-2500 grams; {3) under
2000 grams birthweight. For the two latter
gltuations, the baby should be referred to a
higher level of care. Symbols for showing
the sex of baby, alilve or dead and other
vital data on the birth of the baby can be
recorded using colours and symbols.

The Implementation of these principles
can only work if a good supply and
gupervisory system exists or is built to
ensure the upward and downward flow of
material, iInformation and support for
referral.

5., THERMAL CONTRQOL QF THE NEWBOEN BABY

By far, this issue has received both the
greatest attention and support by the Task
Force on appropriate technology for

pregnancy and perinatal care. In fact, the
first meeting on appropriate technology held
in Geneva, February 1980 was devoted
entirely to this subject.

Thermal contrel during the neonatal
period 1s considered by some to be an
enormous, if not the most ilmportant,
problem encountered by the infant during
the firsc month of life,

One aspect of the problem deals with
the mis-use of incubators in different
countries. Since 1t is felt thet this is a
real issue, the Task Force recommended that
WHO support studies/surveys to evaluate the
present status of Iincubators in different
countries (situation analysis). In order to
accomplish this task, the Bio-engineering
Unit, John Radecliffe Hospital, Oxford,
United Kingdom, was given financial support
ro help with this effort.

The approach being taken by WHO after
sevaeral deliberations 1in Working Groups, is
2 holistic and integrated one. We have
understood the importance of the interaction
between practices and devices within the
environment. This 4interaction should be
investigated, Since the  environmental
factors vary, the thermal control strategles
can be affected accordingly. The Blo-
Engineering Unit 4in Oxford 41z thus
investigating the entire complex of
technical, environmental and cultural
factors related to the thermal control of
the newhorn.

- ENVIRONMENT ~,
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Thermal Control of the Newborn Baby
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The study itself is being undertaken In
two phases. In phase one all the medical
literature deveoted to thermal control of
newborns has been collected and the
gathering of information oa iacubators has
started. An instrument package comprising
of & data collector coemputer-assisted data
logger {with probes for continuous
measurement of temperature, hwmidity and
air velocity) has been asgembled by the
Bio=Engineering Unit for use in the study.
A study protocol has been written for
individual country investigations.

The instrumentation package can record
data from the room and ambient conditions,
and data from the baby and measurements
within the incubator.

Variables that can be recorded

electronically are:

Environment

Temperatura

=~ average

- wall

— outside air
- sgeasonal

Relative humidity
Noise lavel

Air velocity
Power supply

Baby

Temperature
- gore

- skin

Evaporative water loss?
Warer consumption?

Incubator

Temperature
- operational
- Jianer wall

Relative humidity
Nolse level?

Air velocity
Power supply

Yariables that ¢an be observed and
racarded by the investigaror are:
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Environment

Physical layout
— description

-~ photographs

Temperature
- seasonal

Baby

Biological data

- weight

- gestational age
= ¢linical status
— diagnosis

Procedures/events*
= feeding

= weighing

= changling

= wmedication

~ rasugelitation

~ and others

Incubator

Physical lavout
- description
-~ photographs

Temperature
— indicated

~ control preset

* the predeternined events to be obgserved
will be electronically coded,

The situational analysisz of thermal
control devices for newborns will be made
possible by the uvse of the instrumentation
package capable of measuring, displaylng,
storing and printing up to 16 chapnels of
data. Transducers for temperature, humidicy
and air velocity are available as standard;
noise level and transepidermal water loss
may be measured with additional transducers
and cireunitry,

Bench tests of the instrumentarion
confirmed that precision and accuracy of
the gystem are adequate for the situational
analysis studies envisaged. Clinical tests
in the $Special Care Baby Unit in Oxford
demonstrated the clinlcal applicability of
the instrumentation. The system functioned
adequately during trials in China, Thalland
and Nepal but the mechanical package needs
to be made more robust for transport.
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The thermal control of newborns study
primarily aims at collecting data (gituation
apalysis) on three chief paramerters - the
environment to which the newborn is
subjected (delivery room); any equipment
used to keep babies warm (incubators,
swaddlers, cot wmursed, etc.), rhe routine
practices (nursing, drying, wrapping and
personnel practices, etc). The results of
thig study will then be ugsed to write
guidelines (for FPHC workers, Thospital
workers, midwives) on what factors need
attention for ensuripg a thermal neutrsl
environment. In addition, the guidelines
will contain information on the proper use
of rthermal equipment (incubators, radiant
heaters, etc). Initial phase of studies
are currently being carried out in Nepal.

Other experimental techniques have been
supported by WHO in terms of “"seed wmoney”
support or techmical support. Two of these
techniques are most advanced and have
undergone bench testings and a few field
trials: the water—filled thermal wmattress
has been developed by Dr R, Tunell of the
Huddinge Hospital, Stockholm, Sweden and the
transport thermal control device developed
by Dr P. Lemburg in Dusseldorf, Germany.
Please refer to Document WHO/MCH/86.8 for a
more complete report on the thermal contrel
of newborn babies.

6. WEIGHING NEWBORN BABTES AND EVALUATION
OF SCALES AND OTHER MEASURING/RECORDING
TECHNIQUES FOR CGROWTH MONITORING

Birthweight 1s one of several Indicaters
that help the birth attendants to detect
newborn babies chat require special care.
Exigting technologles, 1.e. the varicus
existing types of scales, do not always meet
programse needs In terms of personnel using
them, location of use, load being weighed,
and scale manufacturing specifilcations.

The Task Force has set up a working
group to evaluate scales and vrelated
techniques for weighing not only newborn
bables but also infants for growth
monitoring purposes and pregnant women for
fetal growth, according to the above-
mentioned criteria.

At primary health care centre,
community and home levels, (i.e. location)
the person who is likely to weigh the new-
born infants and pregnant woman (l.e. load)

iz the trained or untrained TBA, a family
member, community health workers, auxiliary
nurse-uidwife, nurse-nidwife, mediecal
apsistant, nurse, midwife or nurse student
{(i.e. personnel). The combination of
location, lead and personnel provides a
starting point 1in determining programme
gcale needs. 1In addition, costs, potential
for local manufacture and frequency of use
are other factors to be considered.

Secale specifications alse need to be
examined closely, so as to determine whether
the design, potential for scale error and
potential for operator error of any glven
type of scale are within acceptable ranges.

Characteristics which have to be
evaluated in the fundamental design of a
geale are (1) fundamental desipn; {2)
potential for scale error amnd; (3) potential
for operator ervor.

Features that need to be examined in the
fundawental design of scales are as followa:

1. Maintenance requirements should take
into congideration the poor
environmental conditions under which
scales are uged: eXtromes of
molsture; heat and dust harmful to
mechanical equipment] upavailability
of spare parts and 4instructions for
repairs.

2. Safety: slings or welghing parts should
be adjusted sgo that the newborn or
infant being weighed 1is no more than
20cm off the floor or table when the
scale pointer 1s at the user's eye
level. This will minimize tha
posafibility of dinjury 1n case of
mechanical ¢r coperator failure.

3. Durabllity/choice of materlals; springs
used Iin the scales manufacture need to
be produced to very stringent standards
to ensure accuracy, The materials used
should not affect the accuracy of the
gcale, for example, wooden balances
should be treated so as to seal out
moisture that might cause warping and
thus affect rhe accuracy of weighing.

4, FEase of operationt the secale should be
easy to set up, to zero, to tare and to
Tead. Some secales have to be
manipulated before use while others can
be read straightaway.




5. Acceptability: the scale should be
acceptable to infants, parents and
operators. The infants™ acceptability
will depend on the container in which
they are placed and the length of time
the weighing takeg. Parents' accept—
ability 1s related to safety or cultural
aspects, Operator acceptability depends
largely on ease of use and portability
of the scale.

6. Portability: a scale, if it needs to
be transported from home to home, has
to be light enough to be carried and
easy to be transported, i.e. should not
be bulky.

Errors ipherent to the =scale issuing
from design, affect its accuracy, precision,
non-linearity/hysteresis, sensitiviey,
friection, possibility for unobvious damage,
passibility for weilght damage and fatigue
potential. Accuracy and precision are most
important when weighing newborn babies and
infants for growth monitoring.

Operatoxr error could result from (1)
taring - deducting the weight of the load
container; (2) parallax - the apparent
change in a scale reading caused by changing
the line of sight of the viewer; (3)
damping allows easy reading of the weight of
a moving load. This is ugeful when weighing
newborn infants and small children.

Four main groups of existing scales or
techiques are catepgorized:

1. Hanging scales include beam (hand-held
and bar), dial springs, tubulatr hand=
held scales, electronic/strain gauge.

2. Compression scales iInclude table-top
gingle beam, double beam, dial spring,
electronic double beam {floor) and
floor spring (bathroom)

3. Possible anthropometric
for birthweight.

replacements

4, Self-recording scales (protorype)

6.1 Anthropometric measurements as
surrogataes for birthwelght

A WHO multi=-centred study was carried
out to determine whether newhorn

anthropomerric measurements (arm and chest
circumference) could be used as substitutes
for birthweight.
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The use of birthweight as a predictor
of an infant's health status, as well as
for population trend studies has Dbeen
accepted by public health workers and is
promoted by WHO. Until birthweights are
systematically collected and analysed,
requiring equipment and training, at ail
levels of care, a simpler method such as
arm  and chest c¢lrecumference has  been
proposed.

The above-mentlioned sgtudy was designed
to define the exact relationship between
birthweight and arm and chest ecircumference.
The study was multi—centred and included a
wide variation of ethnic and raclal groups.
The data, approximately, 8,000 cases, have
been received and entered into & micro—
computer for amalysis,

The analysiz will concern itself with
defining the exact nature of the association
between the variables of concern, determine
cross—centre variation and derive useful
cut-off wvalues for primary health care
workers. It is Thoped that with this
information, arm and chest circumferences
of nowborns will be used as substitutes for
birthweights in areas where the lafter 1is
difficult to obtain.

Please refer to document WHO/MCH/86.5
for 2 more complete report on the subject.

7. COLLABORATING CENTRES NETWORE

There are eight WHO Collabeorating
Centres on research, development, training
and health service research in perinatal
care and maternal/child health.

The WHO Collaborating Centres play a
vital rele in the implementation of the
Task Force for Pregnancy and Perinatal Care
{(PPC). The network of Collaborating Centres
offers an ideal framework for carrying ocut
in—-depth comparative studies in such filelds
as appropriate technology, perinatal care,
infectious diseases in Pregnancy,

traditional practices and birthweight as a
health indicator. The network alse sheould

gerve ag # rapld means for disseminating
information on a worldwide basis.

To carry out health service research as
well as the training of teachers in MCH and
ingtitution strengthening at national
levels, a network of WHO collaborating
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centres for pregnancy and pexinatal care
has bheen established.

While efforts are being maintained fto
further expand the network of cellaborating
centres, a number of centreg have already
been designated or are Ain the process of
being designated. These ¢entres have each
elected certain areas in which Lo
speclalize, and projects are underway 1In
most of them. A principal investigator has
been appointed for each centye whose
responsibility 1s to conduct the studies
which are used to improve MCH care at a
national level and to exchange experiences
with other network colleagues.

7.1 The African Centre

WHO Collaborating Centre for
EEE}natology

Thae National Centre of Maternal
and Child Health
Black Lions Hespital
Addis Ababa
Ethiopia
Principal Investigator:
Dr Nebiat Tafari

The Perlmatal Catre Unit of the National
Centre of Maternal and Child Health has a
speclal institutional arrangement to
facilitate research and development in
perinatal health care. The c¢omponents of
the Upnit are the neonatal care facility at
the FErhio-Swedish Pediatric Clinic and the
delivery suite and transitional newborn
nurgery at the Tikur Anbessa Hoszpital.

The overall obijective of this
Collaborating Centre is the development of
perinatal health care through research and
exchange of technical information.
Specifically, the Centre aims to:

1. Asggist in the formulation and
participate in the conduct of relevant
parinatal health and health services
research.

2. Provide technical conperation in
natjonal capability satrengthening in
perinatal health care and health
cervices research through training of

relavant cadres of health workers and
other technical manpower.

3. Provide technical collaboration for
perinatal  health care and health
servlices research to WHO member states
and te imstitutions upen request.

7.2 The American Centres

WHO Collaborating Centre for
Pediatrics Patholopy

Centro de Investigagao e
Treinamento em Patoleogia
Pediatricia

Rua Qito de Dezembro 717

20550 ~ Rie de Janeiro — RJ

Brazil

Principal Investigator:
Dr Carlos José Seraplaoc

The Centro de Investigagao e Treinmamento
em Patologis Pediatrica was designated as a
WHO Goliaborating Cemtre in 1979, The
Centre performs the following functicna on
behalf of WHO:

1. Promote efforts to improve the quality
of the pediatric pathology practice in
all the institutions dedicated to child
health.

2, Promote =& cooperative entreprise with
gimilar centres in the country and
continental area.

3, Develop programmes of training in
pediatric pathology, including
continuing educarion and speclalization.

4, Conduct experimental, statistical and
morphological research with emphasis
for the regional problems.

5. Maintain a consultation for the
diagnogis of pathological tissue.




degignared in 1983,
following terms of reference:

WHO Collaborating Centre in
Perinatal Care and Health Service
Regsearch in Materpal and Child
Health

Division of Public Health

Georgia Department of Human
Resources

47 Triniry Ave, 5.W,

Atlants, Georgia 30333

Unired States of America

Emory University Reglional Perinatal
Center

Emory University School of
Madicine

1364 Clifton Rd. N.E.

Atlanta, Georgia 30333

United Statesz of America

Centers for Digease Control

Department of Health and Human
Services

Atlanta, Georgia, 30333

United States of America

Principal Investigator:
br Al Eramn

The tripartisan centre in Atlanta was
The centre has the

To assist 1in the development and
participate 1in relevant research in
perinatal eare and  Thealth service
regearch in maternal and child health,

Te provide technical collaboration for
perigatal care and  health service
research in maternal and child health to
member =tates for iInstitutions upon
request.

To provide technical collaboration and
national capability strengthening in
perinatal care and health gervice
research in maternal and child health
through education and ctraining of
health workers

"grandfather”
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Latin—-American Center of
Perinatology and Human
Development (CLAP)

Centro Latinamericano de
Perinatologia y Desarrolloe Humano
Bospital de Clinicas, Piso lé

Montevideo

Uruguay

Principal Investigator:
Dr Ricarde Echwarcz

CLAP can perhaps be considered as the
of the Collaborating Centres

network, having been designated by PAHO in

1970.

hasa

With the following objectives, CLAP
developed extensive programmes in

regearch apd training over the years.

1.

To develop appropriate technologies for
perinatal and pediatric attention,
giving priority to technologies
applicable at the primary health care

level, promoting and backing—up health
services research.

To contribute to the promotion of health
services reglonalization through the
development and proposal of norms and
procedures for perinatal pediacric
attention, according te risk criteria
and complexity of references,

To contribute to the improvement of
health services operational capacity
through the atudy and proposals of
norms of rational staffing and assigning
of adequate functions to the existing
resources for perinatal and pedilatrie
attention.

To promote adequate participation of
the family and community in perinatal

and pediatrie attention through
appropriate  educatlonal technologies
about maternity, paternity and family
life.

To contribute to the development of
human resources for peripatal and
pediatric attention through woerkshops
and seminars as well as by continuous
personnel and community traininog in
pregnancy, delivery and newborn
agglsrtance,
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7.3 The European Centre

WiD Collaborating Ceatre for
Perinatal Studies in Europe

Ingstitute of Child Health
Athens
Greece

The centre was designated in 1981 and a

perinatal survelllance unit was concelved
in order to define the problems in terms of

time,

person, and place by birthwelght

specific groups and to identify the profile
of the woman who 1is at increased risk of

experlencing

perinatal death. The

following are the terms of reference of the
Centre:

1.

Assigt 1n the organization of wmeetlings
of the perinatal study group and other
relevant meetings.

Participate in the development of
research deslgn for studies done by the
perinatal study group, and assist in
the conduct of these studies,

Serve as a clearipmghouse for perinatal
health service research studies io the
European Reglon.

Asaist in the development of a WHAD
network of perinatal collaborating
centres and functiom as a member of
thie network.

Develop and support a national perinatal
surveillance unit in Greece that will:

a) collect, tabulate, apalyze  and
disgseminate data on the occurrence of
perinatal events in Greece!

b) define perimatal problems, formulate
hypotheses, design intervention
strategies and evaluate Intervention
strategies;

development of
perinatal health

¢) amsist 1Ia  the
methodologies in
service research;

d} develop the profile of a2 woman or
child at increased risk of
experiencing adverse perinatal
ourcomes;

7.4

e) assist 1in the i1dentification of
appropriate perinatal rechnology
according to the epldemiologlcal
studies carried out by the
survelllance unit.

f) provide the Government with all the
necessary dara generated by the
perinatal surveillance ayatem 30
that the Government can, 1in turn,
make rational decisions with regard
to the further development of thelr
perinatal surveillance asystem.

Designate a staff wmewber to serve
full-time as the focal point in the
Institute for the above activities.

Provide techmical cooperation with
developing countries on request with
regard to peripnatal problems and with
regard to the establishment of
perinatal surveillance.

The Wegtern Pacific Centres

WHO Collaborating Centre for
Research and Tralning in Perinpatal
Care

Beijing Obsretrics and Gynaecology
Hospital

Beljing Municipal Maternal Health
Ingtitute

17 QGihelou, East District

Bel jing

People's Republic of China

Principal Investigator!
Dr Chen Wenzhen

This Centre has the following terms of

raference:

1.

Toe collaborate with WHO in developing
training programmes in perinatal health
care for China and other developing
countries.

To take an active part Iin collaborating
with WHO in conducting health services

reszearch in perinatal care and
biomedical research in perinatal
medicine.

|




WHO Collaborating Centre for
Research and Training on Maternal
and Infant Care

Shanghal First Maternal and Infant
Health Institute

336 Chang-Lo Road

Shanghai

People's Republic of China

Principal Investigator:
Dr Jiang Dixian

The Shanghai First Maternal and Infant

Health Institute has the following terms of
reference?

1.

To collaborate with WHO in supporting
the national health pPrograme in
training the chiefs of MCH centres and
MCH institutes with & view to
strengthening the pational MCH =ervice
network.

2, To cgpollaborate with WHO in arranging
training programmes in developing
countries in the field of maternsl and
infant care.

3. To take an active part in cellaborating
with WHO in conducting Yealth research
in maternal and infant care.

4, Tp aect as cooperational institute in
the southern part of China for the
national programme of perinatal
survelllance.

5. To collaborate with WHO in developing
international epidemiclogical training
activities.

has
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This Centre was designated in 1%82 and
the following terns of reference:

To collaborate with WHO in conducting
reaearch in the field of MCH and family
planning

To collaborate with WHC in arranging
training programmes for postgraduate
students and other sulitably qualified
persong from WPRO and other geographic
Regional Offices of WHO, for special
courses in MCH and family planning.

To provide consultants on  MCH/FP

regearch and training programmes in the
spirvit of technical cooperation hetween
developing countries.

8. WHO SECRETARIAT FOR THE TASK FORCE

Members of WHO Secretariat for
the Task Force on Appropriate
Epchnology for Pregmancy and
Perinatal Care

Dr Mark A. Belsey
Chief Medical Officer

Mrs Cécile L.H.F., Gregory
Technical O0fficer

Dr Richard J. Guidetri
Scientist

Maternal and Child Health
Geneva
Switzerland

WHO Collaborating Centre for MCH/FP

Service Research and Training

Department of Obstetrics and
Gynaecology

Faculty of Medicine

National University of Singapore

Kandang Kerbau Hogspital for Women

Singapore

Republic of Singapore

Priacipal Investigator:
Professor 5.5, Ratnam
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