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ABSTRACT

The issue; relating to planning for heaith'care delivery in
developing countries, the current healtb care delivery system in rural
Sierra Leone and the health care problem of this rural population par-
ticularly infant and children, have been examined. The research litera-
ture was,réQiewéd and the various options for health care delivery

systems to rural communities were discussed.

A design for a randomized controlled study to eyaluate the

, effectiveness of health care teams led by medical assistants working in
pairs in reducing infant and childhood mortality and malnutrition and
improving sanitation and safe water supplies of communities Qill be
compared with effectiveness of health care teams led by nurse dispensers
working in pairs and individually, has been presented. The-proposed
study is intended to be carried out in nine chiefdoms in rqrallSierra

Leone and it is expeTted to last for Sé months.

It is anticipated that tﬁe result of the study will provide
information useful to the Ministry of Health in Sierra Leome to plan

for a future health care delivery system in rural Sierra Leone.
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CHAPTER 1

INTRODUCTION

1:1 Health Conditions in Developing Countries in General

Health conditions vary greatly from country to country'and
within countries, However the developing countries have in common that
their health conditions are substantially inferior to those in the

developed countries.

Consider one measure of health conditions, namely life expect-
ancy. Low life expectancy may reflect very high infant and childhood
mortality. Life e;pectancy in the developed countries has bee¢h shown
to have improved over the past three decades?’ but’in the developing
countries the rate qf impro&ement is declining%o and for those who‘sur-
vive beyond age five, life expectancy is six to eight years less than in

developed countries??

1:2 Disease Pattern in Developing Countries

“

Assessment of the health situation requires knowledge not only
of mortality rates and life_expectancy, but also the distriﬁution and
causes of mortality and morbidify. Unfortunately reliable information
on disease patterns is upavailable on a country wide basis. This is not
a problem only in Sierra Leone, -it is a problem in most developing

countries. Tables I and II, show the pattern of disease in the western

-1 -



area of Sierra Leone where better health facilities are available,
and a rural communit& with limited facilities. Although these are
based only on partial returns, they do reflect the pattern of disease

in the country as a whole?%5!

From the tables I and II, it is clear that three major disease
groups (gastrointestinal and respiratory infectiong and malnutrition)
are major problems in Sierra Leone. The research literature shows that-

P

inexpensive effective prevention and/or treatment are available for most

of the diseases in these groups’®

1:3 Improving Health Conditions in the Developing Countries

pespite the large expeﬁditures on health in some of the develop-
ing countries and the technical feasibility of dealing with many of the’
most common health problems, efforts to improve health have had only
modest impact on health for the vast majority of the populafion. This
"is commonly attributed to two main reasonszf‘ First, health activities
may have typically overemphasized sophisticated, hospitél°based care,
while neglecting preventive public health programmes and simple primary
_care provided at convenilently located facilities. Secogdly, where
health facilities have been geographically and economically accessible
to the rural communities, deficiencies in 10;1;tics, inadequate training
of staff, poor supervision, inappropriate services and lack of social
écceptabil;tynhave often compromized\the quality of care they offer and
limited their usefulness. /

>

pe 4

The Ministry of Health in Sierf3s Leone has recognized these
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problems and is in the process of shifting its po;icy from expamsion

of hospital based care facilities towards extension of rudimentary
health services to the underserved populations. This new commitment
led to the development of a para-Medical School in Bo (Sierra Leome) to

train medical assistants for the rural health units.

I:4 Sierra Leone in Brief

1:4:1 The Country

Sierra Leone lies just at the bulge of the west coast of Africa
between Liberia and the Guinea with a long coast line on the Atlantic
Ocean. It has an area of 28,000 sq miles with an estimated population
of 3 million of which about 75 -~ 80%Z live in the rural areas with sub-
sistance farming as their main occupation. Table III shows the main
demographic features of the country. The climate’is tropical with two
seasong: the rainy season from May through October and the dry season

-

from November to April,

1:4:2 Administration

The country is divided into 3 provinces (Northern, Southern and
Eagtern) and the western area where the capital city is located is the

seat of government.

The provinces are subdivided into 12 districts and each district
is further divided into chiefdoms. Finally, chiefdoms aré divided into

villages. The average size of a district is about 2,500 sq miles with
an average population of about 200,000 péople,\whilst the typical

~

oG
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population of a chiefdom is about 6,000 to 15,000 people.

1:4:3 Health Facilities in Sierra Leone

The govermment, missjons, and mining companies, togethér operate
a total of 44 hospitals. In addition the Ministry of Health operates a
total of about 150 rural health centres, treatment centres and dispen-
saries throughout the country. Then@ is a government hospital in each
provincial and district headquarter £5§n, and health treatment centres
or dispenéaries in most chiefdoms. However, 30 out of 145 chiéfdoms

are gtill without any medical units whatsoever.

1:4:4 Health €onditions in Rural Sierra Leone

Communicabie and parasitic diseases, malnutrition, gastro-
intestinal and respiratory infections are some of the major health
problems in rural Sierra Leone?% 51 For these disea;es, doctors may not
be needed to either treat or prevent them. Medical auxillaries with

the necessary training can be utilized to cope with these health

problems.

1:4:5 Purpose of the Study

The purpose of thils thesis is to design a study to determine
the impact of medical assistants activities on the health status of’
rural Sierra Leoneans and compare this impact with that of nurse dis-

pensers, the health care providers in current use.
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Table I

Leading causes of mortality among children of ages 1 — 4 yeafs
in the western area of Sierra Leonme 1975/1976.

DISEASE % MORTALITY
1 Measles 21.0
/
2 Diarrhoeal Diseases 16.0 .
3 Avitaminosis and other 12.4
Nutritional Deficiency )
$
4 Anaemia 10.0
] Lo
SN
5 Whooping Cough 9.3
6 ) Malaria 4.3
7 Others 27.0
TOTAL 100.0
Source: Ministry of Health Medical Statistics Reports for 1975/1976.

g v
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i Table II

v

Diagnosis at Health Centre and Dispensaries in the Bombali

District of Sierra Leone (1975/76)

DIAGNOSIS NEW CASES A
Respiratory Diseases ‘ 10,899 20.9
Diarrhoea 9,939 19.1
Malaria 5,051 9.7
Helminthis 5,019 9.6
Anaemia 5,014 9.6
Measles © 3,685 7.0
Others 12,549 24.0
TOTAL , 52,156 100.0

NOTE: 7Z relates to total of all new cases seen during the period 1975
8). Approximate population of the District in
1976 was 200,000.

and 1976 (2 year

Source: Ministry of Health Medical Statistics Reports for 1975/1976.

\
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Table III

Main demographic feature of Sierra Leome

1 Population 3,000,000 estimated
757 Rural and mostly
illiterate .
2 Life Expectancy at birth Male 42 'years, Female 45
years
3 Crude Birth Rate 47/1000
4 Crude Death Rate 22/1000
5 Infant Mortality Rate Freetown 130/1000
Rural areas 270/1000
6 Under 5 Mortality 250/1000 live births
7 Growth Rate 2.47
8 Children Under 5 Years 01d 17% of Population
9 Children Under 15 Years 0ld 40% of Population
10 Per Capita Income 180 Us$

Sierra Leone Government Central Statisties Unit 1978.




CHAPTER 1I
LITERATURE REVIEW

This chapter will review studies and obgervations done in
developing countries or pertaining to developing countries under such

broad headings as:

(1) General health programmes evaluation
(2) Various health care delivery patterns
(3) Historical developments of the medical auxillaries

(4) Evaluation of medical auxillaries.

.

11:1 General Health Programmesg Evaluation

There are very few reports of research in the literature that
have been carried out to evaluate the improvement of health resulting
from a particular programme in the developing countries. The few that

have been reported so far have yielded fairly inconclusive results.

~30,39,55,64

The first of these was a study carried out in 1952 in Egypt to
detect the benefits of various combinations of health services intro-
duced into 4 villages over a period of 18 months. A fifth village (the

control village) was left without services®* Here the most outstanding

methodological feature was the selection of specific pathological con- _

ditions for measurements that were likely to be influenced by these

-8 -
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services. Unfortunately follow-up data on the various physical exami-~
nations done and the outcomes’of the study are not reported except for
conjuntivitis. No further outcome reports of this study appear to be

existent in the literature.

-
o~

In another investigation carried out in Japan from 1956 -
196030 emphasis was placed on determining the impact of health education
in reducing mortality and morbidity. Desgpite a dramatic &ecrease in
certain disorders, notably tuberculosis, Ascariasis and aiaharréa, there
was no improvement in the crude death rate, infant mortality rate or the
estimated nutrition status of the population. These negative findings,
the absence of a control area, suggests that the programme as such was

not responsible for the improvements noted.

The result of another study carried out in rural India in 19663°
with a time series regearch design was difficult to interpret because
many changes occured in the health services of the study area and

furthermore, as in the Japanese study, no control 3grea was utilized.

The most carefully designed, executed and consequently the most
conclusive study was that undertaken in 6 Ethioplan villages from 1961 -
196735 Before and after changes were used to compare test and control
groups. After an 18 month preparatory period durfng which‘basic data
were collected in all the villages, a health centre with a medical
agsistant was get up in each of 3 villages the others being left as
control. All households were systematically sampled and every member

in the sample was given a complete physical examination. After the
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active phase of the study, lasting 3% years, follow-up examinations

were performed on the families sampled in the before period.

Although this study is open to many methodological problems,
(e.g. the villages werenot randomly allocated to either control and
experimental units, observers were not blind and testing and instrumen-
tation were not controlled) there were some positive findings. The
most impregsive finding was a reéuction of infant mortality rates in the
experimental villages whilst in the control villages with the usual (only
curative) services, there was no change in the infant mortality rates.
The results of this study suggest a combined curative and preventive
programﬁe in health centres leads to greater improvement in health than

a purely curative -one.

The relevance and effectiveness of prevention when united with
care and cure i{s illustrated in Tabie Iv. Cunninghamll’lz compared 2
nearby villages in Nigeria. In one of the villages, Imesi-Ile, an
under-five clinic has been established with combiniéd preventive and
curative services o; a daily basis. ‘It was gtaffed by two trained
nurses and 6 midwives and dealt with 41,000 visils by under fives each
year. In the neighbouring village of Oke~Messi, the control village,
there was a loc;l govermment dispensary providing only curative services
on a daily basis. It was staffed by a dispenser and two midwives, and
they had about 3,700 under~five vigits a year. From Table IV it is
clear that the differences in infant and childhood mortaliEy rate in the

two villages are striking and unlikely to be accounted for by any factor

other than health imputs.
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There was also a highly significant difference in the immuni-
zation stagus of the under\fives in the village with both curative and
preventive services compared to other villages with only curative
service. Of all .children in the study village (i;e. villagg with both
curative and preventive toddle;s), 76.2 percent had at least 3 immuni-

zation compéred to 35.47 in the other village.

11:2 Various Health Care Delivery Patterns

Identification of §he problems alone is insufficient to indicate
how scarce health'resources should be allocated. Various health care
dellvery systems have been developed. These include comokehensive pri-
mary health care, basic health care, multiple disease control and
selective primary health care (Walsh and Warren®3). Prio%?ties for
deciding on the method of health ca;e delivery best sulited for the

country must be ;stablished.

11:2:1 Comprehensive Primary Health Care : -

The best solution or strategy for a developing country like
Sierra Leone where the majority of its population are living at poverty
level and suffering from a plethora of infectious disease appears to be
development of comprehensive primary health care. This was defined at
the World Health Organization conference held in Alma~Ata in 1978 "as
the attainment of all peoples of the world by the year 2000 of a level
of health that will permit them to lead a socially and economically

productive life"., Comprehensive primary health care includes at least
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education concerning prevailing health problems and methods of pre-
venting and controlling them; promotion of food supply and proper
nutrition, an adequate supply of safe water and basic‘sanitation;
maternal and child care including family planning; }mmunization against
major infectious diseases; appropriate treatment of common diseases and

injuries; and provision of essential drugﬂ§9

This, while laudable as a goal, may not be attainable in it full
scope because of the cost and numbar of trained personnel required.
The World Bank has estimated that 1t will cost billions of dollars to
provide minimal basic and not comprehensive health services by the year
2000 to all the poor in developing countries?? If, however, wa conce?e
that this is an unattainable goal in the forseeable future, we have to
consider the three other alternative strategies as proposed by Walsh

«

and Warrenf3

11:2:2 Basic Health Care

Basic health care services are simple and straight forward in
their goals, which are to provide health workers and establish clinics
for treating illneas withln a particular population. This model fits
with the strong orientation towards curative\medicine of most health
professionals. For most people, the provision of health care means the
availability of curative sarvices for when they are sick. This approach
is very expensive. The World Bank has estimated that the cost of
providing basic health care services to all developing coufitries By the

year 2000 will bo between 5.4 - 9.3 U.S. billion dollars?? This
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investment includes only inditial capital investment without recurrent

expenditure on salaries and drugs.

Despite the fact that basic care service 1s very expensive, it
does very little to influence the actual incidence of diseas@ and

illnesg2?

11:2:3 Multiple Disease Control

"
Multiple disease control interventions include vector control

water/sanitation programmes, and nutrition supplementation. They are
more specific and easily controlled programmes than either comprehensive
primary health or basic health care programmes. They have the added
attraction of being able to control several diseases with one inter-
vention. However, they have their limitations which will become

obvious later. .

11:2:3:1 Vector Control

This approach is almed at controlling vectors that transmit
diseases to human. Its strength ia that, at present, it is compara-
tively inexpensive. However, such programmes may need to be continued
indefinitely and possible emergence of resistance among the vectors

N
could make the future very uncertain.

The control of malaria transmiasion through insaecticide has been
highly effective. In the tropical regions and savannas of Africa, twice
yvearly gpraying with D.D.T. has decreased the death~rate from malaria

approximately by 50%32 at a cost estimated by W.H.0. at 24.5 dollars
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per capita annually3? Unfortunately the control of malaria with insect-
icides is becoming more difficult and expensive because of the emergence
of D.D.T. resistant insects. The alternative insecticides may raise

the cost between five and ten times and there is no knowing how long

they will remain toxic to the vector.

11:2:3:2 Water and Sanitation Programmes

It is generally agreed that the provision of adequate safe
water and proper sanitation will considerably reduce the incidence of
diarrhoeal diseases in an area. However, the financial investment

involved is enormous. (U.N.I.C.E.F. h;s estimated a cost of about 2500

’
t

U.S. dollars for each protected well with a hand pump that it is in~
stalling in the Eastern Province in Sierra Leonel) Furthermore success
depends upon rigorous and regular maintenance of the systems established.

-
Often changes in deeply engrained cultural habits are required.

® ' N

It has been demonstrated in different parts of the world that
with the installation of a safe community water suppl} and sanitatiom,
deaths from typhoid ean be expected to decrease byf60 - 8QZ3 and deaths
from cholera by 0 - 70%3:6,80,81 4and from other diarrhoea D -~ 5%26,36
The reason for thege differences is that typhoid, cholera and bacillary
dysentary are principally water-borne diseases, while the other
diarrhoecal diseases generally result from other means of faecal-oral

transmissions and are reduced only by improved hygiene made possible by

a greater quantity of water and the construction of pit latrines.

[ U U
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The construction of a safe well can break the transmission of
tyﬁhoid and cholera, but may not significaqtly affect the incidence
of other diarrhoeal diseases unless the quantity of water used for
washing purposes increases!® All the evidence so far suggests that not
until the supply of water is actually insideAthe house does the quantity
used increase sﬁfficiently to make a large impact upon diarrhoeal
diseases. It has also been shown that when water sources are brought

to within 50 yards of the house water consumption does increase with a

consequent small reduction in the incidence of diarrhoea®®

0

Not all studles have shown that better water supply system and
sanitation facilities results in improvement in health?® The answer to
this paradox may possibly be due to cultural practices or the definition
of health of the population studied. For example, in some areas of
Sierra Leone, drinking water 1s often stored in cooling jars that are
nearly always contaminated. Some families may continue to drink con-
taminated water from a stream because of greater convenience, better

taste, soclal reasons or its supposed special qualities%8

There are also few gtudles reported in the literature where pit
latrines had little effect on the prevalence of disease3® or even had a
negative effect®! Here too cultural habits may offer a partial explana-

tion.

11:2:3:3 Nﬁtrition Supplementation

The importance of good nutrition in preventing morbidity and

mortality is well recognized%3 but supplementation alone has had no
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notable effect.

¥
In a study of childhood deaths in Latin America, malnutrition

was associated with 50% of deaths from infectious diseased* Poor
nutrition undoubtedly increases susceptibility to diseases or pre-

disposes an infected child to more severe illness%7’2?

Only in one or two very closely controlled projects has nutri-
tion supplementation alone achieved significant decreases in mortality
rates. In these projects the cost of averting death by nutritiomn

supplementation exceeded the cost of medical care alone??

In the developing countries while nutrition education programmes
(especially those directed at individual children, ;nd/or pregnant and
lactating women) are important, it is clear that for children, preven-
tion and pyompt treatment of diarrhoea and malaria may be more important

than direct nutritional interventions.

11:2:3:4 Selective Primary Health Care

Selective primary health care is an approach which specially
sets out to implement the most cost effective methods of controlling
those diseases which have been identified as having the highest priority

~

for intervention.

Walsh and Warren®3 suggests that priority needs be detarmined
according to feasibility of control as well as prevalence, mortality and

morbidity of the conditions. Table V uges this classification to sort
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the most important disease problems in Sierra Leone into groups of

High, Medium and Low priority.

Diarrhoeal diseases, measles, malaria, whooping cough and
neonatal tetanus all fall into high priority group on account of their
high prevalence, high mortality or morbidity rates and the existence
of effective control measures. These diseases together with respiratory
infection and malnutrition, in the medium priority group, account for
most of the morbidity and mortality among infants and young children in

Sierra Leone and in the developing countries in general!ﬂ6

Groups 11 and 111 contain health problems that are either less
prevalent or more difficult to control. Respiratory infections and
malnutrition, inspite of their high prevalence and mortality rates fall
into the medium priority group because of the difficulty in controlling
and treatment. Poliomyelitis also fall into medium priority group
because although effective methods of control do exist, they do not
have a high mortality or morbidity rate., On this basis the principal
recipients of care would be children under five years old and women of
childbearing age. Of first priority would be immunization of all child-
ren, tetanus toxide to women of childbearing age, encouragement of breast
feeding and proper weaping and a major emphasis on oral rehydration

using materials available locally.

Having considered the possible alternmatives for improving health
status of the rural communities, the next question is to identify what

should constitute rural health care in Sierra Leone. Any answer to this
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question must of necessity be a compromise: a compromise between what
is optimal, and what is financially and humanly poésible; a compromise
between what is considered desirable and what is expedient and dictated
by historical and political realities. Brown®? said "It is becoming
increasing clear that health care for the rural population is not being
provided by doctors traingd in the context of individualistic and cura-
tive medicine. The only practicable way of mediating the benefits of
scientific medicine to the masses, of raising the standards of health
and nutrition and of controlling endemic diseases 1s by the wide spread
deployment of trained and supervised medical auxilliaries working from
health centras". From the above quotation it i3 clear that the training
of medical auxilliaries seems to be an attractive solutions for the
health problems especially in the rural areas given the limited health
resources availlable, the lack of trained manpower and the tendency of

highly trained personnel to ignore commgnity health problems.

11:3 Historical Development of the Medical Auxillaries

Auxillary health workers have been part of society since the
beginning of the medical profession?8 In some socialist countries
(example U.S.S.R. and the People's Republic of China) as well as many

third world countries, medical auxillaries have long been utilized.

-

The forerunner of the modern medical assistant was the baber-

surgeon’®8

- a military man who in centuries past tended the wounded in
Europe during the wars**s%5,%9 He learned his craft by apprenticeship.

During tﬁe transition from the medieval surgeons, European military
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medical men were trained through apprenticeship or through special
course. They were called Feléshers from the German word for field

barbers.

Feldshers were introduced into the Russian army some 250 years
ago. Retired military feldshers went into the countfy side where there
were no physicians, and provided some medical care to the population.
Historically they played a critical role in the health care of the
Russian people and they continue to play substantial role in the Soviet

health care to this present day%"

Feldshers in the Soviet Union are designated as medium grade

medical workers. Such personnel are distinguished from physicians

who are graduates of medical schools. Feldsher's functions are split
into two roles which might be described as "substantial" and "comple-
mentary" roles. In isolated and rural areas, they provide a full scope
of primary care using physicians as consultants, and they are regarded
by patients as doctors in their own right. In the metropolitan situ-
ation, they are essentially agsistants and work with the physicians but

never as persons in independent practicel.*9

In the Peoples Republic of China, since 1949, in an attempt' to
meet the problems of health care, a number of "middle medical schools"
were set up to prepare students who had reached the intermediate levei
‘of the secondary school to work as "assistant doctors" following a three
year course. This category of health worker is compsrabie to the Russian

Feldsher who is expected to act as physician when necessary?’,48
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*

Despite the increased number of medical workers in the U.S.S.R.
and China, the rural areas continue to receive inadequate health
careld In China, efforts were then made to train personnel in the rural
areas who would continue to engage in agricultural production at the
same time that they were involved in health care. This category of .
health worker, the "bgfefoot doctor', obtain three months of formal
training followed by ; variable period of on-the-~job supervised experi-
ence. The barefoot doctors have responsibility for environmental sani-

tation, health education, immunization, First Ald, personal primary

medical care and post illness follow-up?’»“8

11:4 Medical Assistant in the Third World

In the third world countries, various names have been given to
such auxillaries. The most common responsibilities performed by these
health workers are: the recbgnition of the most common diseases, direct
care of less complicated ones and referrals of the more severe proﬁlems
to the nearest health centre. They also carry out preventive health

care and the promotion of health in their region?7

In India, the sub-assistant surgeons represent a sub-profession-
al cadre of physiclans rather than a true auxillary. The sub-assistant
surgeon attended the same classes as the medical students at Madras
University School of Medicine and was required to take the same exami-
nation. The only difference between them and the medical student was
that they had a lower pass marks and the duration of training was 3

years compared to 5 years for the medical students’® Later, separate
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schools were established for the sub-assigtant surgeon.

Around 1918 Para-Medical schools were started in many African
. ?
countries (Uganda, Senegal, Ethiopia). These schools at first offered
an abridged physician education. Later thelr standards were gradually

raised, the duration of training lengthened 3nd then developed inte full

medical schools?8

Because of the shortage of physicians, medical assistants are
the main‘gedical care auxillaries in Mglawi. Their training initially
was of four years duration but was later reduced to three years?8
The main objective of the programme is to train someone with knowledge
and the ability to assist physicians quickly, efficiently and economi-

cally and to provide health care for the rural communities’®

Algeria, after the achievement of independence in 1962, was
faced with problems in providing health care to its rural population,
because most of the physicians and medical auxilléries (most of them
Europeang) left. One of the solutions considered to rémedy the soluEion
was to increase the number of indigenous health personnel, particularly
medical auxillaries?® In 1962, three shcools for medical assistants
were opened. They were devised as a temporary approach to accelerate
the development of resources, and the curricula were designed and

tailored according to the country's need.

Despite the fact that the concept of medical auxillaries ‘has

been recognized, very little has been done to evaluate their impact, in
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terms of effectiveness and acceptance, on the health status of the
community. The next section will look at the evaluation of medical

auxillaries in North America as no study was found reporting an evalu-

ation of mediéal auxillaries in developing countries.

11:5 Evaluation of Medical Auxillaries

/

The most important question when a new approach to health care

is embarked upon is the efficacy or effectiveness of the approach.

Sackett and others35 in the Burlington randomized controlled
trial of nurse practitioner showed that there was no difference in
outcomes of physical, social and emotional function, morbi@ity, mortali~
ty and quality of care between nurse practitioners patients and those
recelving conventional care from physicians in a primary care office-
based practice in a predominantly middle class to upper class com~

munities.

In the United States there was great concern that p@ysicians
extenders with relatively brief clinical training would not be able
to provide good patient care, even when closely supervised by
physiclans. Since the inception of the physician extenders programme,
various studies have been reported that looked at the quality of care
provided by physician extenders!®42,43,5% 7In all these studies there
were no differences in the process and/or outcome measured used between
patients of physician extenders and physicians reported. An important
limitation of these studies is that they were done in an office setting,

in which there are relatively few patients with potentially serious acute
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illnesses. Also, none of these studies looked at physician extenders
working solo in rural areas separately from a setting in which a

physician can provide consultation.

In the developing countries, where thére is a considerable
shortage of physicians, physician extenders are often the only source
of coverage in health centres in rural communities. The health care
problems faced are also vastly different. Thus, there ig«no bagis for
extrapolating from these studies conducted in North America to

‘physician extenders in developing countries.

P
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\ Table IV

Selected measure of Health Status at Imesi-Ile and

Oke~Messi (Nigeria) August 1966 - August 1967 (Cunningham 1978)

L]

Health Indicators Imesi-Ile Oke-Messi
Live Births 302 327
Infants Deaths 14 26

Infant Mortality Rate/10000

Live Births 46 80

Child 1-4 Population Mid Year Estimate 896 997
Child Deaths (l-4 years) 16 48

Child 1-4 Mortality rate/1000 18 48

Children 1-4 Years
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Table V

Priorities for disease control in Sierra Leone, based on prevalence,
mortality, morbidity and feasibility (adapted from Walsh and Warren®3).

PRIORITY GROUP

REASON OF ASSIGNMENT TO THIS CATEGORY

Lassa Fever

1 HIGH
Diarrhoeal Digease High Prevalence, High
Measles Mortality or High Morbidity
Malaria Effective Control
Whooping Cough
Neonatal Tetanus
11  MEDIUM
Respiratory Diseases/ \High Prevalence and Mortality
Infections Control Difficult
Poliomyelitis High Prevalence, Low Mortality
Effective Control
Tuberculosis High Prevalence, High Mortality
Control Difficult
Malnutrition High Prevalence, High Morbidity and
Mortality Control Complete
Meningitis Medium Prevalence, High Mortality
Control Difficult
Onchocersiasis Medium Prevalence, High Morbidity
Low Mortality Control Difficult
Schistosomiasis Medium Prevalence, Medium Morbiditcy
Effective Control
111 LOW
Leprosy Medium Prevalence, High Morbidity
Control Difficult
Ascariasis High Prevalence, Low Mortality
Control Difficult
Filariasis Low Mortality, Madium Morbidity

Control Difficult

Low Prevalence, High Mortality
Control Very Difficult




CHAPTER I1II
HEALTH CARE DELIVERY IN RURAL SIERRA LEONE

In rural Sierra Leone, health care 1is provided mainly by the
government. Voluntary organizations, mining companies, and private
organizations provide some health care to a small proportion of the

population.

All personnel working in government health institutions are
paid by the govermment according to a salary scale based on type of
profession, experience and training. The services provided, whether

preventive or curative, are practically free to the population.

111:1  Current Pattern of Rural Health Care Delivery

In each province, a government hospital provides both general
and specialist care. These hogpitals are located at each provincial
capital. In addition to the provincial hospitals there are also smaller
hospitals at each district headquarter town. There are 12 such

hospitals, one per district.

At chiefdom levels thare are either health centres, treatment
caentres or dispensaries. The definition of these unitg in Sierra Leone

are:

Health Centres: They are usually staffed by a dispenser, and a maternal

- 26 =
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and child health aide. They provide general out-
patient, Antenatal and post natal services, and

have limited in-patient facilities for maternity

cases.

Dispensaries: They are staffed by trained dispemsers with usually,
no maternal and child health aide, and provides out-

patient facilities only.

Treatment Centre: Similar to dispensary but staffed by endemic disease

control assiastants.

The health centre, treatment centre or dispensary are the smallest units
providing health services to a geographicaliy defined population and

they offered mainly curative services. In addiéion to nurse dispensers
there are also maternal énd child health aides, traditional birth attend-

ants and public health aides providing health care to the rural

communities.

Most chiefdoms have at least one health unit although some may
have two or more depending on the size of the chiefdoms. In chiefdoms
with medical units, thase units are grossly underutilized and conse-
quently a saizeable proportion of the population is still not served by
these units. In most casaes the reasons for this under-utilization

reflects such factors as:
[ 2

-
(1) Insufficient awareness by the health personnel of the need for

comnunity knowledge and igvolvement,
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(2) Poor transportation (distance of the centre from most of the

people); -

(3) Lack of community awareness of the types of health measures offered

and the reason for them.

The "bypgssing? phenomenon may also come into play. If people
lack confidence in the local health institution, they may ignore it pre-

fering when 11l to go to distriect hospitals.

Tables VI and VII show the distribution of medical facilities
and the population in each districts. When compared to the western area
of Sierra Leone, where only 10 ~ 15% of the population lives, it is

clear that medical facilities are unevenly distributed.

111:1:1 Health Manpower

One of the major obstacles to the development of health services

in rural Sierra Leone has been the absence of clear thinking about the

’

kind of health personnel required to provide the necessary services.

Tables VIII, IX, X shows thé number of health personnel in a few

~developed and developing countries and in Sierra Leone respectively.
N -

fﬁese tables illustrate the great scarcity of Erained health profession- -
als at all levels in t;e developing countries. In the indusérialized
countries the doctor population ratio is very high, (of the order of
1:600) whilst for the developing countries it is often over 1:10,000.

For Sierra Leone the physician/population ratio is about 1:16,000.
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Further, the disparity between coverage in urban and rural areas is not

only evident for physicians but also for nurses Midwives and other health

professionals.
4

Some of the factors which affects the location and type of
health manpower in Sierra Leone as well as in developing countries
include:

(1) Migrationm:

A significant proportion of physician upon completion of their
trainipg either migrate to the developed countries where they have
better facilities and higher salaries or stay in the developing
countries working in large cities, rather than going to work in

rural are%?.

(2) Restric€ed use of medical auxillaries:

Medical specialists with 8 - 10 years of medical education may not
be needed to provide medical care in rural areas. There are more
appropriate and less specialized cadres capable of effective control
of the rural health problems, but preventive and promotive health
care appears to be of very low priority. However there is now a
érend towards establishing a body of medical auxillaries who can be

trained more rapidily less expensively and in greater numbers than

doctors to be utilized in rural health centres.
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111:2 Proposed New Strategy

. The ministry of health in Sierra Leone has decided to embark
on a programme of training a new category of medical auxillaries that
could eventually be deployed in all rural health units. It is antici-
pated that these new auxillaries would provide not only curative services
ag the currently deployed rural health unit workers, but they in

addition will provide-both preventive and promotive health measures to

a geographically defined population.

111:2:1 Sierra Leone Training Programme

The training school for medical auxillaries 1s located in Bo,
the capital'of the southern province. Bo was selected for the training
programme because it has a provincial hospital. There are many health
centres in the district and the epidemiology division of the ministry of
health'is also located in Bo. This will é§3

able the students during

their trdining to work with the staff of the endemic disease control unit.

Since the medical assistants will be working primarily in a
rural setting, a large part of the training will take place in ruyral
health centres and district hogpitals. In the district hospital, the
‘students will have the opportunity to observe and learn new skills and
techniques without using sophisticated equipment and at the same time
become aware of their limitations as compared with fully qualified

physicians.

Starting in Octobexr 1981, the training programme will last for
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Al

3 years for students entering the training programme directly from
secondary school but will be shorter for trained nurses and other health
professional with sufficient training and experience in community

health problems. The factors considered in selection for the training

programme are:

.

(a) School leaving certificate in 4 subjects including a science subject
and fluency in one of the local languages. Preference will be

given to those living in rural areas.

(b) Letter indicating future career goals and why thay want to enter the

programme.,
(¢) A pergonal interview.

During their training, the students will spend over 662 of their
time in practical, rather than classroom work. The teaching staff
initially will be drawn from physicians with public health training and/
or with considerable experience in rural health probléms, and from other
related health professions such as nursing, sanitation, health education,
laboratory, dentistry, and social work. Later, experienced medic;l

agsistants that have shown special aptitude in teaching will be recruited.

Most of the staff except for the principal, one or two experience
public health staff and health education officer, will be recruited on
a part-time basis. The Principal is a’physfcian with public health
training and is familiar with the intended duties of the medical

agsistants.

LN

A
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On completion of their training the medical assistant will be

required to undertake the following duties:

(1) Work in Health Centres

(A) Care of the Sick -

The health centres provides first line clinical services for the

community including:

(1) the diagnosis and treatment of common diseases;
(i1) referring patients not responding to treatments, and those
g

requiring prolonged inpatient care, investigations or major
surgical procedures;

(i1i1) repair and treatment of minor surgical conditions;

(iv) life~saving management of all medical, surgical, gynaeco-
logical and obstetric emergencies before refeéring them
for specialist care and

(v) provision of follow up care for chronic conditions like

tuberculosis and leprosy as required.

(B) Promotion of Health

The staff of the health centre are responsible for the services
concerned with the prevention of disease and promotion of health in the
community. The medical assistant, as leader of the health centre, will

assist and participate in the following:

(1) provigion of safe obstetrical services including conducting
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\Nrte-natal clinics and health centre deliveries;
(ii) provision of family pldnning services;
(1id) provision of child welfare clinics, and

(iv) conducting health and nutrition education classes.

(C) Administration

The medical assistant will be in charge of the health centre and

will be responsible for the following:

(1) daily administration of the health centre;

(11) discipline and morale of the staff;

(ii1) management of drugs supplies and inventory items;

(iv) collection of statistical data and preparation of monthly
| reports, and

(v) ensuring that the clinic building, equipment and vehicles

are properly maintained.

<

(2) Work in the Community

»

(A) Development and support of primary health care programmes

The medical assistant in the community in collaboration wlth the
paramount chief 1s responsible for initiating the formation of the
community organization required for effective primary health care. His

tasks are to:

(a) perform community surveys and present findings to the

community;
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(b) assist éhiefdom authorities in forming health committees at
chiefdom and town/village level;

(c) assist in training of health committee members;

(d) hold regular meetings with the health committees and super-
vise their work, and.

(e) supply the necegsary drugs and supplies to health committee

members.

(B) Community Health Activities

LS
A number of community health activities are to be carried out.

,(a) Perform village clinics on a regular basis, immunizations,
screening for high-risk pregnancies and for children "at risk"
of malnutrition and treatment/of common diseases.

(b) Support village health commitgees in constructing latrines and
safe water and in other activities to improve the standard of
hygiene,

(c) Initiate and support programmes to cantrol endemic diseases.

(d) Collaborate with other government personnel and non-government
personnel in national or local programmes aiméd at improving

the health or nutritional status of the community, >

From the job description of the new medical assistants it ig
clear that they\will‘bg expected to work in close cooperaﬁion with the
local community. It is anticipated that adequate coverage and use of
preventive and curative health services at village level will haveé been

achieved when the population takes major responsibility for health care
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in collaboration with the health services?®

The community, through its local health committee, will éarti—
cipate in decision making about its health services. Participation
usually enhances the community'é acceptance and use the services and
feeds information on its felt needs and aspirations back to the decision
makers. This is particularly important if the people are to derive the
greatest benefit from preventive and promotive measures and expensive
curative care and unnecessary losa of human life are to be reduced to

a minimum.

It is hoped that the fundamental changes in health care to the
rﬁral communities using medical assistants will improve the health status
of rural Sierra Leoneans. The rest of this thesis will be devoted to
designing a study to evaluate the impact on the health status of rural
Sierra Leoneans of using the medical assistants as team leaders in the

delivering of rural health care.
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.Table VI

Health establishments in Sierra Leone, 1979

No. | Districts |Rospitals | SR T | DR | LR | cencres
1 Western Area 12 6 15 - 2
(including
Freetown)
2 Bo 2 3 1 6 1
3 Bonthe 2 2 2 2 2
4 Moyamba 2 6 3 4 2
5 Pujehun 1 2 1 7 1
6 Kailahun 4 3 3 16 3
7 Kenema ‘4 - 3 12 2
8 Kono 4 2 - 7 1
9 Bombali 4 l‘ 10 1 2
10 Kambia 1 3 4 3 1
11 Koinadugu 1 3 4 6 1
12 Port Loko 5 3 2 5 4
13 Tonkolili 2 6 5 3 1
TOTAL SIERRA LEONE 44 40 53 73 23

Source:

Minigtry of Health
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Table VII

-

Population distribution, Sierra Leone (1974 Census)

Administrative Population Area in sq Density:
No. Division/ mls. - all person
District Urban¥*| Rural Total inland per sq mi.
included 4
1 | Western area 276,247 40,065] 316,312 2,108 150
(including
Freetown)
2 | Bo 39,371} 178,340} 217,711 2,015 108
3 | Bonthe 6,955 80,606| 87,561 1,339 65
4 | Moyamba 6,4251 182,320( 188,745 2,665 71
S | Pujehun - 102,741} 102,741 1,585 65
6 | Kailahun 14,0991 166,266( 180,365 1,490 121
7 | Kenema 31,458} 235,178 266,636 2,337 114
8 | Kono 114,349 214,581} /328,930 2,178 151
9 | Bomball _;6,781 206,845]'233,626 3,083 76
10 | Kambia 11,520} 143,821} 155,341 |, 1,200 129
11 | Koinadugu 7,847} 150,779 158,626 4,680 34
12 | Port Loko 27,2231 265,021 292,244 2,208 132
13 | Tonkolili 10,347] 195,974] 206,321 2,704 76
TOTAL SIERRA LEONE | 572,065]2163,09412735,159 27,699 99

* Urban population = population living in towns of 5,000 inhabitants

or more
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Health persofinel in selected developing and

developeﬁ<countries, 1975

Popu- " | Medical Ratio
Country | lation | 20¥81 | Aseist~ | Dentige | FRET™ | M=y rses Phys.-
clans acisgts | wives
000 ants popul.

d ]
Burundi 3,600 81 - 6 11 38 224 | 1:45,432
U.A.E. 2,600 96 27 3 14 56 293 11:27,083

i

Congo 1,350 213 58 - - 152 494 | 1: 6,338
Liberia | 17,100 170 76 19 25 299 41511:10,058
Nigeria | 62,930 | 4,248 - 168 1,428 18,965117,904 | 1:14,814
Haitdi 4,580 394 - 41 10 20 413 ]11:11,624
vene- 11,990 13,608 - 3,497 - - 19,733 {1: 881
zuela
Ecuador 6,730 3,109 - 579 146 166 766 1 1: 2,165
Burma 31,240 5,500| 1,061 /W\i?é 68 804 4,816 |1: 5,629
Austria 7,520 15,702 - 1,464 289 1,148(18,198 | 1: 479
Sweden 8,200 13,260 - 7,180 | 2,900 620{47,800 | 1: 619
Canada 22,8301 39,104 - 8,922 - 13,200 - l: 584
Sierra
Leone 2,735 147 - 10 - - - 1:16,000
Source: W.H.O0. Statistics Report #30, 1977.
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Distribution of physicians in some developing countries in 1964,

Capital Rest of Country
Country
Physicians Populations Physicians | Populations
% pA % A
Jamaica 70 26 30 74
Guatemala 82 15 18 85
Senegal 63 15 37 85
Thailand 60 8 40 92
Kenya 54 5 v 46 95

Source: Fendall, 1972

)
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Table

X

Health manpower,* Sierra Leone 1979

Endemic
No.| Districts Doctors [Dentists | Dispensers | Sanitation Disease
Control
Assistants
1 | Western area 95 6 54 23 9
(including
Freetown)
2 | Bo 10 1 12 \ 132
3 Bonthe 1 - 5 2
N )

4 Moyamba 15%* - 11 19 7

5 Pujehun 2 - S 9

6 | Kailahun 1 - 8 19

7 | Kenema 6 1 8 , 18 15

8 Kono 2 - 6 7

9 Bombali 4 1 6 \ 4

10 | Kambia 1 - 5 3

11 | Koinadugu 2 - 6 18 9

12 | Port Loko 3 - 6 5
13 | Tonkolili SHxk 1 10 ] 3
TOTAL SIERRA LEONE 147 10 142 78 224
* No. of nurses, midwives and auxiliary nurses (Were not readily

available).

faky Includes 11 Chinese physicians
*** Tncludes 3 Russian physicians
Source: Ministry of Health

1
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, CHAPTER IV
HEALTH STATUS INDICATORS /

1v:1 Purpose of Health Status Indicators

Health status refars in general to the degree of well being of
a population. Since health status cannot be measured directly, suitable

indicators which can be measured are used to deécribe the health status

of the population.

Bickner" suggests that health status indicators serves three

primary functions: .

(1) Public information: This is simply given readily understandable

information about health to the publiec. This information would be
used by health professionals as a means of informing the general

public and the legislation on the health situation in order to gain
more attention for health, and the need to allocate more money for

health.

(2) Administration: Health status indicators will help managers be

better health planners, evaluators and decision makers.

(3) Medical Science: Health status indicators would help those who are

interested in performing descriptive and experimental research in

medical and héaalth care.

- 41 -
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Health status indicators can also be used in assessing quality
of care in terms of patient outcome, estimating population needs and in

measuring the efficiency or effectiveness of medical interventions.

For this thesis, health status indicators are being used in the

context of the third function (medical science) of Bickner" classifica-

tion.

Iv:2 Definition of Health Status Indicators

In this thesis a health status indicator is defined as a health
condition, or problem which is common in the community and for which

there are suitable data available to document the extent of the condition

or problem in the community.

IV:3 Selection of Health Status Indicators

>
The World Health Organization defines health as "A state of
physical, mental and social well being and not merely the abscence of
disease and infirmity"?5 From this definition, health status indicators

must measure not only disease status, but also physical mental and social

well being of the community.

However, the health status indicators chosen depen& on the
characteristic of the population that is being studied. When describing
the health of the general population, it is often better to use
positive health status indicators. this is preferable because

only a limited percentage of the population will have chronic

syt A iy

e e, p, g

s ram
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physical limitations and mental impairment. A negative health status
indicator will tell little or néthing about the health of the majority
of the population. However, if the population that is being studied
has a hiéh mortality and morbidity rate, then it is appropriate to use

negative health status indicators.

A number of health status indicators are currently being used.
In the developed countries the value of mortality and morbidity as health
gtatus indicators has declined because of a change in disease pattern
from infectious diseases to chronic degenerative diseases. Consequently
other indicators such as patient satisfaction, disability éays,physical
and emotional status are currently used. In Sierra Leone mortality
and morbidity are still sensitive as health status indicators, because

of very high mortality and morbidity from infectious diseases that still

exists.
y

For this study because of the high mortality in the under five
age group in Sierra Leone, positively defined hesalth status indicators
will not be used. The intended effect of the intervention planned is
to decrease mortality and morbidigy. Thus the proposed health status
indicators are chosen because they are the most sensitive to the pre~
sumed effects of the intervention. The following indicators will be

used in this study:

(1) Infant mortality
(i1) Childhood mortality
(1ii) Malnutrition in children under five years of age (under

4
fives).
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(iv) Number of pit latrines, wells and garbage collecting

sites.

The major objective of the new medical assistant programme is
to reduce infant and childhood mortality through improved nutrition and
environmental sanitation. This is a major priority of the ministry of
health in Sierra Leone. Thus three of the health status indicators
selected pertain only to the under five age group. The fourth indicator
reflecting sanitation conditions and quality of water supply has a major

influence on the disease pattern in the developing countries. It has

been shown 20,64

that a suecessful health education programme can modify
the health behaviour and awareness of the community leading to an

improvement in environmental health and sanitation. This results in a

decline in mortality and morbidity of children.

1v:3:1 Infant Mortality :

This is perhaps the most popular of the mortality index and.it
has been regarded as one of the most sensitive indicator of socio-
economic and health status of a nationi®:1%  Numerous studies have been
reported in the literature using infant mortality as the measure of
health and it is still a key ipdex for the international comparison of

~

health33,57,70

Infant mortality includes all deaths from birth to one year.

However the causes of death in this age group are not evenly distributed. \\:

Low birth weight, birth injuries, congenital anomalies asphyxia and



- 45 ~

tetanus neonatorum characterize mortality in the perinatal and neonatal
periods. '(The perinatal period is from 28 weeks gestation up to the
first 7 days from birth and the neonatal period is from birth up to 28

days)

Deaths during the last eleven months of the first year of life
are chiefly from infectious diseases acquired post neonatally and
progressively increased incidence of malnutritionl’ Mortality in infants

is relatively low between the second and the fifth month of life.

During this age period most babies are breast fed and nutritional
status are quite good, but after the fifth month when supplementary
food (mainly infant formula are often Iintroduced), malnutrition and
diarrhea become major problems. Several factors contribute to these
problems. The most important is that the infant formula may not be
prepared under hygenic conditions. In addition, it may be over-diluted
and thus lack the required nutritional value. By age fiv; months,

passive immunity acquired from the mother is diminishing and the child-

ren are becoming susceptible to various infectious diseases.

1v:3:2 Malnutrition

The prevalence of malnutrition is also a good indicator of the
general level of health, since it represents the cumulative effect of

many disease episodes as well as the availability and use of food?3

Birth weight and growth patterns are two most important pre-

dictors of childhood health and both of these factors are strongly
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influenced by the nutritional status of mother and child, and early
childhood nutritional status is also strongly correlated with health

status and mortality risk of children?3

Although nutritional diseases per se account for only a small
percentage of all infant and early deaths, poor nutritional status
underlies many of the other deaths in other specific disease and ;ge
categories. Malnutrition can thus be characterized as a hidden killer.

It is the background variable that determines much of the excess

mortality from the common infectious™diseases.

Nutritional status in childhood is itself determined both by
nutritional intake and by the stresges of repeated minor and chronic in-
fections in early life. In the developing countries, two particular
kinds of risk are of importance for the health of children. First is
the risk imposed by inappropriate foods'of over diluted infant formula
products, therefore the total calorie and protein intake may be in-
sufficient for health and growth. They may also be exposed to additional
risks of contaminated food by inappropriate preparation of artificial
milk product or other supplementary foods and pow. - ultary conditions

under which they are stored.

In 1978 a national nutrition survey conducted in Sierra LeomneS?
found the prevalence of malnutrition was 30%Z in the under fives and for
anaemia (haemaglobin less than 11 grams/100) was 60%. It should be
noted that these data were gatheraed during the dry season when food is

plentiful and the incidence of infectious diseases at its lowest. The
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amount of malnutrition and anaemia can be expected to be greater if the

survey was conducted during the rainy season.

1V:3:3 Childhood Mortality

+ In most developing countries the bulk of deaths are in children
under 5 years of age. In general the higher the overall mortality in a
country the larger the proportion of deaths are of children under the age

of five yea’rs?0

Smea
-

The current death rate in this age group in Sierra Leone is

about 30% whilst the overall crude death rate for the country is 20 per
1000 population§0 The causes of death in this age group is due mainly

to infectious diseases and malnutrition. These diseases can be pre-
vented by immunization, improved nutrition and environmental hygiene

and sanitation or treated by felatively simple means. Studies in Nigeria,
Guatemala and India (Table XI) have demonstrated that preventive health
care and Increased nutrition could have substantial impact on mortality

among both infants and children under five years.

1v:3:4 Changes in Envirommental Hygiene and Sanitation

The predominant environmental health problem in Sierra Leone are
still the communicable diseases which result from identifiable features
such as lack of protected water supplies and inadequate disposal of

human wastes.

It has been documented in the literature2?,39,6Y that infectious
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and parasitic diseases are highly prevalent in areas with inadequate
method of excreta disposal and protected water supplies and th;t with
the provision these facilities together with environmental hygiene and
sanitation education programme, not in isolation but within an

integrated health care programmes, the prevalence of these diseases and

hence mortality declined20,24,53,64

It is therefore anticipated that with the increased enviromment-~
al health and sanitation education in the experimental villages more use
will be made of the envirommental facilities provided instead of using
streams for bathing, washing, toilet facilities, and also collecting

water from these stream for cooking and drinking purposes.

The indicators that will be used to measure changes in environ-
mental health and sanitation will be pit latrines, protected wells and

garbage collecting sites.

The provision of these facilities are partly the responsibility

of the chiefdom people and the local government.

If the environmental health education programme is successful

the rural communities will make effort to build more pit latrines and

garbage collection sites, and put pressure oun the local government for
funds for the improvement of existing wells of building more wells or

even collect money on a Qoluntary basis or through fund-raising activi-

ties towards the improvemeht of existing wells or digging of new wells.
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1v:4 Summary
/‘\

Thus in selecting four outcome indicators for this study we
have chosen two mortality rates which are direct measures of health
relevant to the intervention and potentially sensitive to change. We
have complemented these direct measures with a common morbid condition,
malnutrition, which has a direct bearing on a wide variety of disease.
Finally we have added an indirect measure (the introducfion of clean
water, sanitation and garbage control). While not a measure of heaiﬁh
per se it is so clearly identified as a key precusor o improved health, ;

that it qualifies as a valid outcome measure in its own right.

o ® T
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Table XI

Impact of health and nutrition improvements on mortality.

Project

Area

" Infant Mortality
rate per 1,000

Live Births

Mortality rate per
1,000 children
1-4 years old

Before After Before After
Indian Study?290 120 81 19 10-13
Nigerian Study?? 295 72 69 28
Guatemalan Study20 139 55 - 28 6

Source: World Bank Health sector

policy paper 198020



CHAPTER V

RESEARCH DESIGN

v:1 Objective for the Study

L}

This study evaluates the effectiveness of trained medical assist-
ants in improving the health status of rural Sierra Leoneans as measured

by selected health status indicators.

V:2 Research Question

Does the introduction of medical assistants (replacing nurse
dispensers) as members of the health care personnel servicing a chiefdom
result in improved health status (as measured by the_ selected health
status indicators) for rural communities in Sierra Leone when compared

to chiefdoms that continue to be provided care by nurse dispensers?

V:3 Study Design

This study 1s directed at relilably establishing whether or not
the intervention produces its intended effects. A critical element in
estimating the effect of the intervention is the identification and

selection of comparable experimental and control communities.

Comparability between exberimental and control communities means
in the broadest terms that the experimental and control communities

should be identical except for the experience of the intervention. Exact

-~ 51 -
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one to one comparability is lmposgsible to achieve. Any two individuals
who are identical in some respects such as age, sex are likely to be
different in other respects such as life style and education.

Similarly, two exactly identical communities wauld be impossible to
find. However, identical one to one comparability is not necessary. It
is only necessary that the control and experimental communities be
identical in aggregate termsg and in respects that are relevant to the

intended effects of the intervention.

/£ .
Comparability between experimental and control communities is
»

best accomplished by randomly allocating communities. Whether a
community is offered the intervention or not is decided by chance.
Therefore a randomized control study would be the most favoured approach

to obtain estimates of the effect of the intervention.

A randomized controlled experimental design with pre and post
manoeuvre measurements is chosen to address the research question.
(See Figure 5.1) The unit of randomization will be chiefdoms that meet

the pre-set eligibility criteria (See Section V:3:2).

The pre-manoeuvre measurements will serve as the baseline
measure. They will provide an indication of the similarity or differ-
ences in the health status indicators in the experimental and control
chiefdoms. They will also be used to observe changes over time in the
‘health status indicators after the manoeuvre. (See Chapter 4 for

a description of the health status indicatorsg)
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V:3:1 Stratification and Matching within 'Strata’

When large numbers of people or communities are Fandomly allo-
cated to either experimental and control groups, one would expect that
the randomization process would equally distribute extraneous factors
that may influence the outcome equally across the experimental and
control groups. However in this study it is likely that the number of
chiefdoms that will meet the pre-set eligibility criteria will be small.
It is possible that randomization will not control for all the extraneous
variables thatmight otherwise influence the outcome. To avoild any con-
founding effect, factors suspected as having influence on the outcome
should be used as a stratification variable before randomization or as
a matching variable after stratification. Such factors could be
demographic or could be characteristics of the condition being studied.
Chiefdom size is a factor believed to affect utilization of health
services’® and this will in turn reflect on the health status of the

community. Thus chiefdom size will be used ags a stratification variable.

Chiefdoms will be divided into three strata: :

(1) Chiefdoms between 6,000 ‘and under 8,000 people.
(i) Chiefdoms between 8,000 and under 10,000 people.

(1i1) Chiefdoms between 10,000 and under 12,000 people.

Chiefdoms in each strata will be matched by distance to the
nearest referral hospital. This variable is likely to be a confounder
because it is believed that distance from areferral hospital might affect

the utilization of the referral service and thus affect outcome!®

“
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Selection of Study Communities

Inclusion/Exclusion Criteria

There will be set criteria for a chiefdom to be eligible to

participate in the study. These criteria are:

(1)

i)

(111)

Vv:3:3

Existence of a health centre. This criterion is necessary be-
cause medical assistants and nurse dispensers will have to work
from a health centre. s

The Chiefdom must have a population between 6,000 and 12,000

people. This is necessary because:

(a) Only chiefdoms with a populat;on of 6,000 and above have
health centres. Chiefdoms below 6,000 people have either
treatment centres or dispensaries.

(b) The upper limit of 12,000 people is selected because most
chiefdoms with population above 12,000 people do have more
than one health unit in the chi%fdom. \

The main occupation of each chiefdom must be farming and trading

of local agriculture commodities. In Sierra Leone, occupation

usually provides an indication of way of life and utilization

of health care facilities. By choosing chiefdoms with similar

occupations, the investigator can assume that the socio~-economic

status of the chiefdoms are comparable.

Selection of Study Communities (Chiefdoms)

The criteris for a chiefdom to be eligible to participate in the
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study has been discussed earlier (Section V:3:2).

In order to identify communities that meet the inclusion
criteria, the investigator will obtain pertinent information from the
various ministries and departments in Sierra Leone. Information to
identify chiefdoms with health centres and approximate distances of
these chiefdoms from the nearest hospital will be sought from the
Ministry of Health. The central statistics department will be asked to
identify chiefdoms with population between 6,000 and 12,000 people.
Finally, a list of chiefdoms that are involved only in small scale
faQZing and trading of local agricultural commodities will be obtained

from the Ministry of Economic Planning, Trade and Industries.

After the investigator has received all the necessary informa-
tion for the various chiefdoms he will then select all the chiefdoms
that meet the eligibility criteria. Based on the principal investi-
gator% past experience, it is anticipated that between 10-15 chiefdoms

in a district (geographic area)will meet the eligibility criteria.

The selection of eligible chiefdoms will be restricted to one
district only, because of constraints such as transportatiom of research
staff and limited financial resodrces that will be available to imple-
ment the study. The district in which the study will be conducted will
be randomly selected from all districts that have sufficient chiefdoms

that meet the eligibility criteria.

The chiefdoms selected will be stratified into three strata

according to chiefdom size (See Sectiom V:3:1). After stratification
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the chiefdoms in each strata will be matched for distance to the
nearest hogpital (within 10 - 15 miles), before randomization to experi-

mental and control chiefdoms (See Figure 5.1)

Once the chiefdoms have been selected and the randomization
process completed, the investigator will arrange a meeting of all chiefs
and elders of all the chiefdoms selected. The purpose of the meeting
is to explain to them that the miﬁistry of health wants to test three
types of health care delivery systems (See Section V:4:3), to find out
which is the most effective in improving heal;h in the chiefdoms.
Further, the investigator will explain to them that at the beginning of
the manoeuvre they wiil have new medical agsistants or nurse diépensers
posted tio thelr respective chiefdoms and that the nurse dispensers
working in these chiefdoms presently will be transfered to other dis-
tricts. The investigator will then solicit their cooperation. It is
anticipated that the chiefs and the chiefdom people will cooperate.
From past experience chiefdoms always cooperate on matters concerning

their health.

V4 Description of the Manceuvre

\The experimeﬁgal manoeuvre in this study is the provision of
health care by trained medical assistaﬁts to rural communities (chief-
doms) in Sierra Leone. The chiefdoms in the control groups ;ill
receive care from nurse dispensers. All medical assistants and nurse
dispensers partdicipating in the stud} aré men (only men are trained as

medical agsistants and nurse dispensers to work in rural communities).
/
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The medical agsistants and nurse dispensers will be relocated to their

regpective chiefdoms just before the start of the manoceuvre.

Each chiefdom will have other health care personnel (maternal
and child health aide, traditional birth attendants and public health
aide). Maternal and child health aides and traditional birth attend-
,‘;nts are women selected by the chiefdoms and trained by the ministry
of health in elementary maternal and child health care practices. Omn
completion of their training they return to their chiefdoms to work.
The public health aldes are men also selected by the chiefdoms, trained
by the ministry of health in basic envirommental hygiene and sanitatipn
techniques. On completion of their training, they too return to the
chiefdom to work. The ministry of health policy is that chiefdoms up
to about 12,000 people haveone maternal and child health aide, three
traditional birth attendants and one public heaith aide. They usually
work in the health centre and in the chiefdoms. The maternal and child
health aide and the tradifional birth attendants usually prov}de maternal
and child health care services to the women and children in the chief-

dom. Thus, stratifying on chiefdom size will also control the number

of additional health personnel in the selected chiefdoms.

Vi4:1 ‘Selection of Hea;th Care Personnel for the Manoeuvre

Vibel:l Medical Assistants

Inclusion/Exclusion Criteria

(1) They must have completed the prescribed course of training,
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have passed the final examination, and graduated from the

pgramedical school at Bo in Sierra Leone.
(i1) They must have completed a 6 month post graduation internship.

(114) They must have worked not more than six moaths after the intern-

ship (not more than 12 months after graduation).

These criteria havq been selected to ensure that the medical

assistants have comparabde work experience.

Vig:1:2 Selection of Medical Assistants

" All medical assistants that meet the pre set eligibility criteria
(See Section V:5) will form the sampling frame for selection. (About

twenty medical assistants are expected to meet these criteria.)

The investigator will request from the principal ofithe medical
assistant training school a list of all graduates that heet the eligi-
bility criteria. From this list the required number of medical assist-
ants will be randomly selected using a table of random numbers and then
randomly allocgted to the experimental commuBities in each strata. (See

. Figure 5.2)

When the selection and allocation process of medical assistants
‘has been completed, the ligt of selected medical assistants and their
respective chiefdoms in which they will be working will be submitted to
the ministry of health. The vminist/ry' will then take the necessary

administrati@e action to transfer the medical assistants to their

4 an mm e At rn s v
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allocated chiefdoms at the beginning of the trial. This transfer will
not create any difficulty. All employees of the ministry of health can
be transferred to work anywhere in Sierra Leone at the discretion of the

chief medical officer.

Vibd:1:3 Nurse Dispensers

Inclusion/Exclusion Criteria

(1) They must be in service in the Sierra Leone Ministry of Health.
(ii) They must have worked not more than 12 months after completion

of their training as nurse dispensers.

Like the criteria for selecting medical assistants, these
criteria for nurse dispensers have been selected to ensure that they -

have comparable work experience. ,

Vi4:1:4 Selection of Nurse Dispensers

The required number of nurse dispensers to provide care to the
control chiefdoms will be randomly selected from all nurses that meet
the eligibility criteria. It is anticipated that about 30 nurse dis-

pensers will form the sampling frame (See Figure 5.3).

S
The nurse dispensers selected will be randomly allocated to the
control chiefdoms. The list of nurse dispensers selected and the com-
munities that they will be working will be submitted to the ministry of

health. The ministry will then, take the necessary administrative action
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to transfer them to their respective communities at the beginning of
the trial. Like the medical agsistants, the nurse dispensers are
expected to work anywhere in Sierra Leone at the discretion of the chief

medical officer.

V:5 Experimental Chiefdoms

Each experimental chiefdom will be assigned two medical assist~
ants who will be asked to carry out the health care tasks for which they
were trained. One of the two medical assistants in the chiefdom will
be attached to the chiefdom health centre. The second medical agsist-
ant will be deployed in the community providing community health care
duties on an out~-reach basis. Selection of the medical assistants to
either the health centre or the communfty will be done by random

allocation.

The medical assistant engaged in community out-reach programmes
will be based in the chiefdom headquarter town and will visit all
subsectlions and villages in the chiefdom oP a weekly basis spending at
least one day in a section or village carryiné out prevéntive, promotive
and curative care as described in Chapter 3. He will prepare a monthly
schedule for the various sections and villages within his chiefdom that
he will be visiting. Copies of these schedules will be sent to the
chief and the investigator. The chief will inform the respective vil-

lages the time the medical assistants will be in their village.

The medical assistants that will be based in the health centres

will carry out curative care from the health centre. They will also
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carry out promotive, and preventive health care activities as
described' in Chapter 3 to patients that report to the centre for
treatment. They are expected to organize health and nutrition educa-
tion classes for those coming to the health centre for treatment,

antenatal clinic, and immunization of children.

V:5:1 Control Chiefdoms

Each control chiefdom willhavea similar number of maternal and
child health aides, traditional birth attendants and public health aides
to the experimental chiefdoms. The only difference between the experi-
‘mental and control chiefdoms is that in the control chiefdoms, nurse
dispensers will be the providers of care instead of medical assistants.
These ﬁurse dispensers are trained to provide only curative care to the
chiefdom from the health centre, They will continue to function nor-

mally as they had been functioning before they were selected to partici-

b
pate in the trial. Three control chiefdoms .will each be assigned one
nurse dispenser while an additional three control chiefdoms will have .
two nurse dispensers assigned to-each. Each control chiefdom w;th‘one
nurse dispenseryis matched with a control éhiefdom with two nurse dis-

pensers and an experimental chiefdom (with two medical assistants).

V:6 Methodological Issues with the Manoeuvre

Currently in rural Sierra Leone health care to chiefdoms with
health centres is provided by one nurse dispenser, in additiom to
maternal and child health aide, public health aide and traditional birth

attendants. In the proposed new system, two medical assistants would
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provide care in addition to the maternal and child health aide, tra-
ditional birth attendants and public health aide. If these two systems
were compared, the experimental and control chiefdoms would not have
equal numbers of health care personnel. With this unequal numﬁer (two

- medical asgistants to one nurse dispenser) ome could nﬁt decide whether
any change in the health status in the experimental chiefdom was attri-
butable to the increase in number of health workers and/or the differenée
in training of the health workers as these two factors would be con-

founded. ' -

There are three possible solutions available to solve the

problem:

(a) Reduce the number of medical assistants from two to one in
each experimental chiefdom.

(b) Increase the number of nurse dispensers in each control
chiefdom from ome to two.

(c) Design the study as such that there are three matched
chiefdoms in a strata. The experimental chiefdom will have
two médical assiétants.‘ The other two chiefdoms will form
the control chiefdoms, with one haéing two nurse dispensers

and CHe other having just one.

The third approach is selected because the ministry of health
has decided that two medical assistants will be allocated to a chiefdom.

S
It would be difficult to convince them to change this policy. There is
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no fixed policy concerning the number of nurse dispensers per chiefdom.
They have been using one just because the need for twoodid not arise.

However, the second approach is also rejected because the investigator
will not be able to detect the changes that increasing personnel alome

will create.

Having two nurse dispensers per control chiefdom providing only
curative care may also create some methodological problems. It is
possible that the workload of these ;urse dispensers will be lessened,
giving them more time to engage in other activities that they_are not
particularly train;d to carry out (i.e. holding discussions with the (fJ
chiefs and chiefdom authorities on health related matters paying casual
visits to other sections in the chiefdom and carrying out informal health

education activities).

The extent to which the nurse dispenser wuses his additional
.time to undertake non~-curative activities will be monitored (see
compliance section later). These activities will of course, not be
discouraged but neither will they be encouraged. The nurse dispensers
will be left to their own devices as to how they use their newly found

time.

With the third approach the three chiefdoms in a strata (simi-
lar population size) will be matched for distance to the nearest referral
hogpital. One of the three will be random}y allocated to be the experi-
mental chiefdom.. The other two will form the control chiefdoms. One of

the two control chiefdoms will be randomly allocated to have two nurse
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dispensers, whilst the third chiefdom will have one nurse dispenser. In
addition to the medical assistants or nurse digpensers each chiefdom
within the strafa will have similar number of maternal and child health
aides, traditional birth Attendants and public health aides. This

design will enable the investigator to estimate the effects of increasing
personnel as well as training of personnel on the health status of the

people in the chiefdoms (See Figure 5.1)

V:6:1 Co-intervention

To assess tge "true" effects of thé manoeyvre, the investigator
will try to ensure that no other programme apart from the manoeuvre is
introduced in any of the study chiefdoms. If this is‘not possible,
then every effort will be made to see that the other programmes that are

being introduced are carried out equally in all study chiefdoms.

J
V:6:2 Contamination

This is the inadvertant administrationofthe manoceuvre to members
of the control chiefdoms. Fortunately this will not be an issue in this
study. There is usually very little interaction between‘'chiefdoms in
rural Sierra Leone. Thus it is not anticipated that families from the
control chiefdoms will move to the experimental chiefdoms for health
care.

V:6:3 Compliance

LY

ki

Traditionally compliance refers to the fact that patients take
the drugs prescribed or keep to a regime given to him by the physician.

The manouevre in this study is directed to the chiefdom 'as a whole and
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not to individual community members in the chiefdom. Therefore, indi-
vidual community members'compliance is not an issue. The issue here is
to determine whether or not the medical assistants and nurse dispensers
do comply and carry out only expected duties for which they wére
trained. This can bemonitored either by direct obs;rvagioﬁ over the

entire duration of the manoeuvre or by making unannounced random spot

checks to see if they are performing their expected duties.

(I) Direct Observation

Y

This involves having a trained observer in each health centre
in the study chiefdoms throughout the dura;ion of the manoeuvre,
monitoring the performance of the medical assistants or nurse dispensers.
This method can be a very expensive venture and the presence of the
observers in the chiefdoms may itself be an intervention and produce a
reactive (Hawthorne) effect. Another problem with direct observation
is that observers report may be flavoured with the pre~conceived ideas

of the observer.
(1I1) Spot Checks

Regular unannounced visgits on randomly selected days is the
gecond alternative available to monitor their compliance. A member of
the research team will visit study chiefdoms unannounced and indirectly
observe the performance of the medical assistants or nurse dispensers.
This will not create any Hawthorﬁe”effect because the research team
member will not only be obsefving'how medical assistants and nurse

dispensers carry out their expected duties, but will also have routine
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discussions with the health centre staff, the chiefs and the chiefdom
people as a whole. He will also use these unannounced visits to see
if the medical assistants in the out—reaéh progra;me are adhering to
their schedule. The nurse dispensers or the medical assistants will

not even know that their performance are being monitored, as such visits

from the minigtry personnel are routine.

Bearing in mind the practical difficulties in terms of cost
and reactive effects direct observations may have, compliance will be
checked by the second alternative given above (unannounced spot check).
It is proposed that about 5 spot vigits will be made per month to every
study chiefdom. These visits will not follow any definite pattern.
At the beginning of every month the investigator will randomly select
days for thg month in which a member of the research team will make the

unannounced visits.

v:7 Duration of the Study

The study will be carried out over a period of 52 months (See
Table XII). The manceuvre will last for 32 months. This length of time
is needed to ensure the manoeuvre has had sufficient time to make an
impacttgn the health gtatus of the people in the chiefdom. Most studies
reported in the literature%»3:20 jn which curative and preventive health
care programmes were seen as having an impact on the community were con=-
ducted over a 24 month period. The additional eight months in this
study 1s to enable the medical assistants and nurse dispensers to

adjust to their new enviromment.
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V:8 Blinding of Medical Assistants and Nurse Dispensers

The medical assistants and nurse dispensers participating in
the study will be blinded to the research question and to the outcomes
of interests. This is necessary to prevent them devoting most of their
time and efforts only to procedures that will influence the outcomes
measured. If this happened the health indicies measured would not ;

reflect the general health status of the chiefdoms.

V:9 Generalizability of the Results i

The result of this study are generalizable to the newly trained '
medical assistantsg and nurse dispensers and provide information re-
garding their relative effectiveness in improving health care in rural
communities of Sierra Leone. The medical personnel participating in
the study represent about 30% and 18% of all récently trained medical
assistants and nurse dispensers respectively. The selection of parti--
cipating medical assistants and nurse digspensers will be done by random
gselection and not on the basis of gradesar previous performances, &hus ¢
the selection procedure should ensure a representative group of both
medical assistants and nurse dispensers who have demonstrated a

spectrum of previous performances will be included.

V:10 Sample Size

'a) Available Sample

Like many trials of this nature, sample size is not totallyunder



- 68 -

the control of the investigators. Thus, rather than posing the quest=
ion of sample size in terms of "what size 1s necessary to reliable
detect a particular effect (if present)", we must ask 'what effect

can we reliably detect with the available sample size'".

As discussed in the design section this study can only feasibly !

v o m =

be conducted in one district of Sierra Leone and that probably about
10 - 12 of the district's chiefdoms will meet the entry criteria. Con-

servatively, we thus expect to randomize three chiefdoms to each treat-

e

ment totalling perhaps 27,000 people per treatment. From the country's ?
demographic statistics (See Chapter I) we can expect to estimate infant

mortality rates from about 1270 births per treatment group, and the pre~

valence of malnutrition from 4600 children per group (this will also

apply to under five mortality).

b)' Within Chiefdom Changes

L

Although the important research questions are between groups of

R

chiefdoms, we may also be interested in testing before to after changes
within individual chiefdoms. Since three out of the four outcome indices
are simple binomisl proportions, it is a straight forward matter to
determine the power to detect various changes given the above sample
size. In Table XIIIwe have calculated the change associated with an 80%
powar for the three outcomes infant mortality, 1 - 5 year mortality, and
malnutrition rate. Wa have done this for the expected populacioﬁ sizes
of the three chiefdom strata. The results show that we can reasonably

be sure of detecting changes of the order of 87 in the expected infant

e
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mortality rate of 27%. Similarly, we will be able to reliably detect
changes as small as 5% in the 1 - 5 year old mortality rate, whereas
changes of only 4% could be picked up in malnutrition rate. This last
index will, in fact, be treated as a continuous variable in the
analysis, but for simplicity here we have dictotomized it. We'have no
aggilable data on the statistical properties of the change in the number

of sanitary facilities and so we canﬁot congider them here.
¢) Between Group Changes

Two basic features of this study make sample size assessment
difficult. The first is that random allocation is actually by chiefdom
and thus it is the between chiefdom variance which will dominate the
test's performance. Secondly, we will be analysing the mean change
gcoras as the basic data in the test and thus to assess sample size we
need, among other things, an estimate of the standard deviation of these

scores between chiefdoms.

As in most practical situations, we have resorted to some simpli-
fying assumptions. Firstly, we have assumed the best possible situation
namely that there is no additional between chiefdom variation and the
inherent variability in the change score is the result of the random
sampling of two binomial proportions. As an alternative conservative
calculation, we have assumed that there is substantial additional vari-
ation which doubles the minimum standard deviation and causes us to adopt
a student's t test between a pair of treatment groups rather than a test

based on the normal approximation to the binomial. Whether this is

o
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<
conservative enough cannot be judged until we have some data for actual

chiefdoms, but it would seem reasonable. We have used one side 5% a

levels for all calculations.

]

The resulting power curves are presented in Figure 5.4, the‘leét
hand curve béing the result of the liberal approach and the right hand
one the "conservative" assumption. The implications of these curves is
that the available sample size should achiéve 807 power against absolute -
reductions in infant mortality rate of 7 - 14%Z, which from .the literature
review earlier is within the ragge that has been observed\;h earlier
studies. The equivalent effects detectable with 80% power for the 1 -5
year old mortality is from 4 - 9%}which again is in line with what we
might achliieve based on the other studies. Finally, the situation for

malnutrition is quite adequate with the 80% poﬁer effects being 3 -~ 87.

[

We thus conclude that based upon fairly conservate assumptions
the available sample size will provide adequate power for realistic

effect sizes.
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Table XII

Duration of the study

Time
1982 as an example

Activity

Grodps Carrying
out activity

Sept. - Nov. 1982
3 months

December 1982
1 month

Jan. - April 1983
6 months

February 1983

May 1983

May ~ Dec. 1983
Jan. - Dec. 1984
Jan. - Dec. 1985

Jan. - April 1986
4 months

May - Dec.1986
8 months

Selection of study com=-
munities medical assistants
and nurse . dispensers. Pre
testing :}\Qurvey instruments

Meeting with chiefs and chief-
dom authorities in the study
chiefdoms to explain purpose
of study and to solicit their
cooperation of the communities

Pre 'manoceuvre data collection

Notification of nurse dis-
pensers and medical assgist-
-ants of their transfer to
their allocated chiefdoms

Relocation of medical assist-
ants and nurse dispensers to
their respectivia chiefdoms

*+

Manoeuvre: 32 months

Post manceuvre data
collection . .

Final analysis writing of
report )

Research team

4
4

Survey teams

Ministry of
Health

Ministry of
Health

Medical assist-
ants and nurse
dispensers

Survey teams

Regearch team

- -

Total duration of the study - 52 months

_,.(/ \‘
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Table XIIT

Within chiefdom changes corresponding to 807 power

Chiefdom Population Size
Qutcome ,
7000 9000 11000
)
Infant
Mortality (27%)% 8.5%»~ 7.5% 6.87%
/

1-5 Year o Z%
Mortality(25%)* 5-0% be3% \iz\v ‘
Rate of
Malnutrition 4,67% 4.1% 3.7%
(30%) *

* Expected current rates

Iy
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Figure 5.1 °

Flow chart of study design

Pool of Eligible
chiefdoms in a
district

L

-Stratification by
community size

L

Matching by distance
to referal hospital
within each strata

Random selection of
3 chiefdoms within each
matched strata

_

Nine communities
gelected. 3 gets
matched within strata

Random allocation
within matched strata

3 experimental
chiefdoms,one per
.matched set., Two
medical assistants

per chiefdom

«Chiefdoms with two
nurse dispensers
each. 3 chiefdoms,

one per matched set

Chiefdoms with
one nurse dispenser

each. 3 chiefdoms,
one per matched set

/‘
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Figure 5.2

Flow chart for selection of medical assistants

Pool of eligible
medical assistants

Random selection

A

Six medical assistants

experifmental chiefdoms

gelected., Two per

A

Random allocation

J;

2 per. 3 experimental
chiefdoms

N

Random allocation
within 3 chiefdoms

Medical assistants
in chiefdom health
centres

Medical assistants

"in chiefdom out

reach health care
duties

CIUD U

g

TR
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Figure 5.3

Flow chart for selectiom of nurse dispensers

Pool of eligible
nurse dispensers

v

Random selection

b

9 nurse dispensers

selected

N

Random allocations
to chiefdoms with
either two or one
nurse dispensers

P’

Chiefdoms with two
nurse dispensgers
(Three chiefdoms,one
\per matched set)

Chiefdom with one
nurse dispenser
(3 .chtefdoms,one
per matched set)
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CHAPTER VI
MEASUREMENT

VIi:1 "Measurement of Health Status Indicators: An Overview

To measure health status it is necessary to select the. appro-
priate indicies, to select methods for acquiring the data, and to ensure

the indicies and methods used are reliable and valid.

The indicies that will be used to’ measure the chiefdom health

status for this study before and after the manoeuvre are:

(1) Infant mortality rate

(11)  Childhood mortality rate R

(1115 grevaléice of malnutrition in children under five years of
e age, and

(iv) Number of pit latrines, .wells and garbage collecting sites.

(Sée Chapter IV for the justification of their use)

To measure the above indicies the following data will be

required:

(1) Population at risk at "the time “f the survey

L1
s

(11)  Number of births inithe previous 12 months
(ii1) Nimber of deaths among children born. in the previous 12 ponths

(iv) Number of deatha'among children under five years of age in’'the

-77 -
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previous 12 months
(v) Number of pit latrines, wells and garbage collecting sites at

the time of the sur?ey.

The required data will be obtained from ‘a special health survey
that will be conducted; This health survey will be conducted in all’
study chiefdoms in the pr; and post manoeuvre period. The methods.to
be used to obtain these datd by the health survey teams are discussed

L 4

in the next sections.

’

VI:2 Survey Teams

Experienced survey teams under the direction of a member of the
research team, will be responsible for the execution of the survey.
Currently in Siérra Lébne there is a field survey unit attached to the
Endemic Disease Control unit. The investigator will request permissionv
to utilize the field staff of this unit from the officer in charge of
the unit. It is anticipated thét approval will be granted as this
field survey unit was formed in order to have trained personnel ready
to conduct field surveys of interest to the ministry of health. The

.stéff in this unit have participated in several surveys, and are quite

experienced in field work.

°  There will be three survey teams, one for each matchad set of

chiefdoﬁ in a strata. Each team will consist of 10 field assistants

-~
~ »

from the suﬁ@py unit from the éndemic disease control unit, and a local

represeﬁfagiGe of the chiefdom nominated by the chief in the chiefdom
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they are working. A local community representative is included to

improve the acceptance of the survey teams by the chiefdom people.

Each survey team will select a tean leader from amongst members
of the team. The ten members of the team will wotrk in pairs once they
.are in the chiefdom (five interview teams). Thg chief representative
will alternate visits among interview teams. He Yill not participate

in any of the duties of the survey team. - ' ,

The survey teams will be responsible for carrying out the fol-

lowing duties:

-

(1) ‘Determination of the number of children under five years of age
in the study chiefdoms by household.

(ii) Collection of information on the number of deaths in children
under five years of age for the previous 12 month period
(Januhry - December) prior to the survey.

(111) Collection of information on the number of births for .the
previous 12 month period (January -~ December) prior to the
survey and ascertaimment of the number of deaths amoné these
children born during that 12 month period.

(iv) Measurement of the nutritional éfatua of all children under
five years of age identified in (1). ,

{v) Mapping of all pit latrines, wells and, garbage collecting sités
that meet the ministry of.health eriteriatn force at the time of

the survey.
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The survey will be conducted in ﬁoth the pre and post manoeuQre
periods in all the study chiefdoms. Because of seagonal variation in
nutritional status in children in Sierra Leone, the sur#ey will be con~
ducted during the same' season in the pre and post manoeuvre. The survey
will be conducted over a period of 16 weeks in each period. In order
to reduce observer variation, the same survey team will be used in each

of the matched set of three chiefdoms in a gtrata.

They will work for one week at a time in each of the three
chiefdoms in the strata, alternating among chiefdoms until the survey
is completed. Thi; method is adopted to minimize any seasonal effects
on the data, and changes in data collection as experience with this
“survey increases. Also, additional differences in data collection
attributable to the survey team will be minimized within the matched set
chiefdoms in the strata. The survey teams will be blind to the research
questions and the purpose of the study. The objective here 1is to avoid
the effects of prior expectation, which might otherwise influence &éta

gathering.

At the end of each day during the survey, the inter&iew teams
will meet and they will check each other's werk, to monitor the quality
of data collected. This method could ensure data not ;ecorded or re-
corded.illegibly gets properly recorded. Also they will use thig time to
\plan the next day's work, and arrange their time schedule to accommodate

those households that either the children were out or there were no

adults to provide pertinent information when these households were
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1Y

visited during the day. A member of the research team will make regular
(up to about '3 visits per week) unannounced spot checks to monitor the

quality of data collection.

VI:3 Methodological Issues in Survey Desgign

The methodological decisions of a survey d¢sign fall into three

broad groups:

(1) From whom the data will be collected. This iﬁ?olves the defi-
nition of the target group and both geographical and demographic
.boundries.

(i1) Methods for cdllecting the required information (Personal inter-
viewing self adminigtered questionnaire).‘ x

(111) Coverage. Complete census (100% survey) or sample survey.

'

For this study information about the health status of children
under five years of age and thesanitation facilities (pit latrines, wells
and garbage collecting sites) that meet the ministry of health criteria
at the time of the survey in a geographically defined community

(chiefdom in this study) ig needed.

The method for collecting the required data will be a structured.
face to face interview. In the structured interview method, the inter-
viewer follows a well defined format of an objective questionnaire.

This method is selected bacause it is the only feasible one. Mail
questionnaire or telephone interviewing are not possible in rural Sierra

Leone because there are no telephone networks and about 60% of the rural

»

s

L R Ry

P s
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population cannot read or write.

The data on the number of wells and garbage collecting sites
which meets the ministry of health criteria will be collected by mapping
the wells and garbage collecting sites in the chiefdom using a key
informant (eg. village elders, local school teacher). The reason for
this is because these facilities are being used on communal basis. The‘
remainder of the data needed will be gathered in a survey of all house-
holds in the study chiefdoms in both the pre and post manoeuvre period.
Although a sample survey 1s quicker and more economical than a total
survey, the total survey 1s chosen for two major reasons. No appropriate
sampling frame exists. A list of all households in the rural chiefdoms

" from which the sample will be drawn 13 not available. Further, there
is great variability in household si¥e (3-20 children) due to extended
family units living in the same household and the polygamy that exists
in rural Sierra Leone. This makes the estimation of the number of
children in the rural community from even a sample of 50% of households

, Imprecise.

VIi:4 Methods of Data Collection

Data on m;rtality,nucritional gtatus and pit latrines (See Table
XIV) will be collected by a house to house survey using a structured
questionnaire. When a ;urvey team (interview team) visits a house, a
member of the team will request to see the head of the household. If

the head of the household is not available he will ask to see any respon-~

sible adult who is in a position to supply the required information. He
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will then explain the purpose of the survey and will request the follow-

ing information:

(1)

(14)

(111)

(iv)

Number of children under five years old at the time of the survey
(children under five years of age is definé%xin this study as

all children that have not reached their fifth birthday on the
day of the survey) living in the household. If there are any
children under five years of age, their names, age and sex will
be recorded and their nutritional status will be assessed (See

Section VI:6).

. Any birth in the household during the past 12 months (January -

December) prior to the survey. If there had been any births,

the interview teams will enquire about the status of all children
born during tﬁéﬁ period to ascertain the number that have died.
Any childhood deaths (under fives) during the past 12 months
period (January - December)‘pr;or to the survey. If there had
been any .deaths,then the teams will record the names and gsex of
the children that died, their age at death and date of death if
known. /)

The availability of bit latrines in the household. If there is

one, a member of the team will request to see it to verify it

- exists. .

In every 10th household birxth certificates will be requested to

verify the age of the children given. In cases where birth records are

not available, the parental declaration of the childs age combined with
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a calender of local events will provide the basis for age verification.

a

This later method has been found to be reliable in rural Sierra Leone??

Since wells and garbage collecting sites are used on a pdmmunal
basis, information on the number of wells and garbage collecting sites

'will be obtained not at the household level, but at the community level.

-

)The-chief will be asked to ideatify a member of the chief&om
(key informant) who together with the survey team leader will visit all
the wells and garbage collecting ;it;s in the chiefdom. The survey team
leader will then map all the wells and garbage collectihg sites in th;‘
chiefdoms that meets the ministry of health criteria in force at the time

of the survey.

VI:5 Justification for Collecting,Moftaligy Data at the Household‘Level

Although registration of births and deq}hs in Sierra Leone is
compulsory b? law, there i1s still underreporting of births and especiallyn.
deaths in"the rural communities. Unless this underreporting is improvedi
infant and childhood mortality{éata will be bilased. In the pre-manoeuvre
‘period, the underreporting of &eaths should occur equally in the experi~-
mental and control chiefdoms. But in the post manoceuvre period, because- . .~
the medical assistants are trained to increase statistical reporting of
health related matters, it is possible that the experimental communities
in which they will be working will increase répprting (stop under-
reporting) of these health related vital statistics. If this occurred

the experimental chiefdoms could show an iﬁcrease on infant and childhood

mortality when in fact a positive change (a decrease in number of deaths
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per 1,000 children) has occurred.
Aymajor'limitation ip collecting data on infant and childhood
déaths at the household level is that there also may be some under-
reporting. l Taiwo et al.®4 in a sample survey of 250 households in a
rural community in Nigeria, ;eportedJan 87% recall rate of deaths in
children under 10 years old and 76% for perinatal deaths for a 24 month.
period. It is anticipated th?é the recall rate for deaths in this
study will be higher than those reported by Taiwo et 3%f8%f because qf
the shorter duration for the r;call (12 months). Fu;ther: since this
underreporting is equally likely to occur in the experimental and cont;ol

chiefdoms in both the prs and post manoeuvre period, it will not bias

the assessment of effects of the manoeuvre.

4

VI:6 Assesgment of Nutritional Status

The nutritional status of all the children under five years of
age identified in the study chiefdoms at the time of the survey will be
assessed. Anthropometric measurement will be used to measure the nutri-
tional status. This method is selected because it is simple, quicker and

inexpensive when compared to other clinical and biochemical methods. It

can also be done by lay personnel with very little training.

There are a number of anthropometric measurements available to
measure nutritional status. The commonest are; weight for agétoweight
for heightt! and arm circumference for height.2 The weight for age and

weight for height are usually not ideal for field settings because
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accurate scales are necessary for measuring weight'and scales often do
break down. For this study it is proposed to use the arm circuégerence
for height (Quéker arm circumferencé technique)? This method utili-
zes arm circumference to determine weight, since the primary componeﬁts
of body mass (muscle and adipose tissue) are also the major constituents
of arm bulk. Height is an alternative for age because it is é sum-
mation of growth and it is not reduced in acute malnutrition?s40

‘ This method relates arm circumference to height and is applicable within

the range of 70 to 132 cm. Three groups of nutritional status will be

defined.
(a) Well nourished (85% and above of the expected arm circum-
ference for height);
x (b) wildly undernourished (8pZ and under 85% of the expected

arm circumference for height)’;
(c) malnourished (below 80% of of the expected arm circumference

heighti.

-

This method of classifying nutritional status has also been used pre~

viousl; in West Africa?

A major limitation of this method is that there is no upper
limit for a well nourished child. An obese child will be clagsified as

well nourished.

There are two ways in which the nutritional status can be asses-

sed. Either recording arm circumference and height and then later
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claséified the observation using Morley's and Wolanskis‘tabxe% or use
the Quac stick in which the expected arm cilrcumference for a specific
height are marked direétly on the stick at tﬁe correspondigg height
levels. The method of choice iﬁ'this study depends on the result of

the pretesting of the instrument {(See Section VI:7:2).

V1:7 Reliabili;y of the Quaker Arm Circumference Technique

This method was first used in Nigeria? in 1969 to assess nutri-
tional status. Since then various studies have been demonstrating its
reliability and validity as an indicator of nﬁtritional st;tusio’lt is
a reliable and valid indicator of nutfi£ional status when applied con-
sistently and correctly. A high level of agreement between the survey
teams using this method is required for this study. The reason for this
is to reduce observer variation; ~In this study such variation may

increase error variance and obscure a real difference.

VI:7:1 Pretesting of Survey Instrumentation .

Nl

Before the start of the survey the survey teags will be given a
brief tfaining on the use of the questionnaire that will be used’to
obtain data at the household level and.the use of the Quaker arm
circumference technique. After their brief training sessions, the sur-

o .

N
vey instruments will be pre~tested. The purpose of this pre-test is to

determine the following:

(i) Is the content of the questionnaire appropriate to obtain the

information required?
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(ii) Will the information obtained be reliable?
(111) Is there a high level of agreement between the survey teams
?

uging the Quaker arm circumference method tc assess nutritional

status?

VI:7:2 Pretesting of Questionnaire ’

A sample of about 40 household in chiefdoms not participating in
the study and for whom there are records of births and deaths (from
registry ﬁata) in the last twelve months will be selected. The survey
teams will interview the head of the household. At the end of the
interview, the interview team will be asked about the clarity of the
questions. Two to three weaks after the completioﬁ'of the interviews,
the survey team will visit these households again and conduct another
interview using the same quéstionnaire. The answers from the two
interviews will be examined to see the degree of disagreement, The
intra-household agreement will be calculated and a 907 agreement will be
the accepted level for the method to be adopted. If a lower level of
agreement is reached other methods of collecting the data will be

decided upon by members of the regearch team.

For assessing the inter and intra rater agreement of the survey
teams in assessing the nutritional status, 120 children under five years
of age will be randomly selected from a district.heaQquarter town not
participating in the study. Two experienced nutritionists from the
ministry of health will be asked to assess the nutritional status of

those 120 children twice. The order of the second assessment will be
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randomly varied. A 95% or above agreement on their classification of
* these children will be accepted as the gold standard. The two nutri-
tionists will record the arm circumference and height of each child and

the data will be classified into three nutritional status categories: mal-

nourished, mildly undernourished and well nourished using Morleys height

data and Wolangkis arm circuﬁference §igures (See Appendix II).

Once the "gold" standard has been determined, the survey team

members will each examine all the 120 children twice (40 children per

survey team). The order of the second assessment will also be randomly
varied. Every team member will be asked to record observation for one
group of 20 children and inference on another 20 children (the order

will be randomly chosen).

The observations recorded will be classified to either mal-

N

nourished, mildly malnourished or well nourished according to Morleys
and Wolanskis figures? The inferences will be recorded as malnourished,
mildly undernourished and well nourished directly from the Quac stick

(See Appendix II). y
\ i

The invesiigator will then examine the data to see which set of
measurement (observation/inferenée) approximate the gold standard best

across survey teams. In the main study observation (arm circumferencegi J

to height later classified) will be used, unless this pretest result

shows that recording inferences directly from the Quac stick categorizing
] .

these children into three categories (malnutrition, mildly undernourished

and well nourishedl best approximate the gold standard across the survey
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teamsg.

VIiI:8 Duration of the Survey

It ig estimated that the survey will be conducted over a period
of four months in both the pre and post manoeﬁvre periods of the study.
Four months will be needed if one estimates that the average chiefdom
will have about 600 households. If each interview team spends one hour
per household including travelling time between households in the chief-

dom then 600 hours will be required to complete the survey in a chiefdom.

Each survey<team consists of 10 members. They will work in
pairs (five interview teams) once they are in the chiefdom. Each
interview team will be expected to interview 6 households a day (3
before lunch and 3 after lunch). Thé last hour every day will be used
by the interview teams to monitor the quality of each others data (See
Section VI:2) and plan their schedule for the next day and also decide
on the time that they will return to ény household that data were not
obtained either'becausg the children were not available or an adult to —//
give the pertinent}data were not available. If we estimate that they
have to return to 10Z of the households in the chiefdom, then an addition-
al 60 hours will be needed. Thus 660 hours will be needed to complete
the survey in a chiefdom. With the survey teams working 6 hdurs a day
collecting data, 22 working days will be needed for the five interview
teams to complete a chiefdomy Since the same survey team will conducé

the survey in the three matched chiefdom in a strata (experimental and
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2 controls), 66 working days (13 weeks) will be required to complete
the survey. The remaining three weeks is allocated for travalling

time between chiefdoms.




Table XIV

Summary of type of data that will be collected

Health Data Source Who will From whom Duration
Status to be of Collect |Data will be of Data
Indicators Collected Data Data Collected Collection

Infant Mortality| Number of Infants Death | Household Survey Head of
: in a 12 month period Team Household 4
(Jan. - Dec.) Number of
children born in the R
same period. ny
Childhood Mor- No., of under fives Household Survey Head of
tality (under deaths in a 12 month Team Household
fives) period (Jan.-Dec.) No.
of children under five
years of age at time of
survey. .
Malnutrition in Arm circumference and Household Survey All chfldren
the under fivesg | height of children Survey Team under five in ! 2 g
under five years of age | Measurement each household 3
in the chiefdom \:
~
Pit latrines Number of pit latrines Household Survey Head of household
- Survey Team (verified by di-
rect observation
of a survey team
member)
Wells and Number of wells and Mapping of Leader Key informant
garbage col- garbage collecting all wells & |of survey (community member)
lecting sites sites garbage col- ] Team and site visits \\“\\:i\\\
lecting sites
ﬁ &




CHAPTER VII

ANALYSIS

v

Vil:1l Unit of Analysis

t

The analysfs of this trial is élearly complicated by the fact
that allocation has been by chiefdom as opposed to individual subject
as is more usual. Allocation by group was, of cougse, the appropriate
t;ctic given that the intervention can only be applied to groups of

people.

Since the allocation wa; by chiefdgm, we must resign ourselves
to the realization that we have only 9 independent pieces of data for
each outcome. Each of these are very predise in their own right be-
éause they are based on hundreds of subjects. However, we must be
prepared for, the possibility of an imporgant extra source of variation
resulting from chiefdom to chiefdom differences. While we fully ex-
pect there to be variation between chiefdoms, we hope that it will be
much reduced in our study by the tactics of a) stratifying on the

basis of size, b) using before to after change scores.

V1l:2 Summarization of Data

v

The first step in any data analyéis is to summarize the mass
of data into a few usable statistics. We will now look at the four

outcome variables in turn to describe the approach.
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V1l:2:1 Infant Mortality Rate/l-5 Year Mortality Rate

The airect method of estimating say *infant morﬁality rate
(death within the first year) would be to monitor.births over a period

of time and then revisit the homes one year later to see if the child

' was alive. Thic is not quite what will occur in this study because we

plan to conduct & cross—sectional survey. Thus, by asking two ques-

tions a) how many births have occurred in the last 12 months, and b)
are these children alive on the day of survey, we will have a spec-
trum of lengths of follow-up from very recent births to those almost

one year old.

The crux of the summarization process i3 thus to combine these
data into a single "best eatimate" of survival at 1 year or its com-
plement, ;nfant mortality rate. One can gee that we are faced with a
very similar problem for the 1-5 year old data in that we will have a
full year of foklow»up, but én a variety of differently aged children

from which we would like to estimate the pumulative mortality in the

|

This 1s a classic situation for the application of the life

1-5 year period.

table technique.? The method bulldg up the cumulative aurvival
(and thus cumulative mortality) by producting the individual probab-
11lities of surviving earlier time intervala. The value 13 that even
though a subject has not been followed to say one year their data will
contribute to earlier time points which, in turn, will improve the

precision at the one year point,
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Figufe 7.1 ie a schematic Af the data available for the life
table. From the survey of new births (within the last 12 monthg) we will
have an approximate date of birth and either an approximata death date or
age at the time of survey. We have uaed the word "approximate" here be-

cauge it may be difficult for the parénts to recall an actual date. How-
.”’ ’ ’

ever, estimates within one month would be adequate precision in our view.

The lowar half of Figure 7.1 indicates the data available for the
1-5 year olds. For children in this age group alive on the day of
survey we will ascertain their age and thus their'age one year earlier.
For all deaths that have occurred in the previous 12 months we will as-
certain the date of death and age at death, and hence the age one year
prior to the date of survey.

The actual calculation of the life table is illustrated in
Figure 7.2 in which we have placed the individual periods of obser-
vation on a common age scale. Newborns in the previous 12 months are
observed from birth (year zero) through to eithar death or the age at
survey (up to ome year). Children who are one or more at time of
survey are observed from thair age at one year before survey for 12
months (1f alive at survey) or to death. In the example calculation
we have divided the time ascale up into six month periods and calcul-
lated a) the number of subjects alive (le. at risk) at the start and
and of the period, b) the number of deathg during the period, c) the
number of live withdrawals during the perfod (ie. those who were sur-
veyed alive during thae period). Following this we have applied, the

standard life table procedure to estimate the probability of surviving



'a‘ﬂ.‘ ! r.' £
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@éach period and the cumulative survivai (the product of the preceding
int:erVal survival probabilities).. P s “ .
; ¢ f - ¢ ' -
l ,' /] , o o T a

When the actual data aref&nalysed we prOpoﬁse to use ‘one mgoﬂ'th

I} ¢

periods up ungil one yéar and 3 month perioda from ltoS we&rs. -g,?
¢ X

though in the example calculation_we have adopted the snandard assump-
’tigg,that live withdrawals on aQerage are at risk for half .z period,
we will, in fact, have actual followup times which will make the cal-
cul;tion slightly more precise. Finally, the bottom line of this
exerclise will be an estimated cumulative mortality at 1 year and in ‘

the 1-5 year period for each chiefdom, together with their associated

standard errors.

2
vili:2:2 - Malnutrition

The nutrltional status of aach child surveyed will be mboas-
ured in terms of the arm circumference for height index. The summar-
ization procedure will be to calculate an age standardize& mean (and
agsociated standard error) separately for each chiefdom and separately
for pre and post experiment data. The standardizing age structure will
be the pooled population of children from all chiefdoms and both sur-

~

veys.

Vil:2:3 Sanitary Mzasures

The two surveys will collect information om the presence of
pit latrines in each dwelling and inquire/imspect community water

sources and garbage disposal facilities. The latrine information will

.
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be.treﬁted as a paired binomial outcome ané summafized in a four~fold
table (see dummy table XV ) for each chiefdom. The presence or ab-
gsence of clear water and good garbage disposal w%ll be quantified on
a community basis. Again, the information will be summarized as in
table XV, but now the sum frequency, labelled N in table XV , 1is

equal to the number of communities surveyed as opposed to households.

-

V11i:3 Before/After Changes

Although not directly relevant to the research questions, an-
élysis will commence by testing the statistical importance of observed
before to after chanéea within each chiefdom. For the two life table

outcomes this will involve a z test of the form:

zZ - PB - PA

/Var(ey) + var(®,)

where PB ig the infant mortality rate, and Var(PB) its associated vari-
ance resulting from the life table analysis of the before data. The

 corresponding values from the after survey data and P, and Var(PA).

A
Then z is an approximate standard normal variate which will provide a
test of the hypothesis that the before and after infant mortality
rates are equal in the chiefdom. A similar approach will be adopted

for the 1-5 yvear mortality rate.

The change in mean nutritional score will be tested also with

a z statistic:
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z = Xy - ;‘A
\/Var(;cB) + Var(x) .

» j j j
Ilj AN

where Pj = proportion of standard population in the jth age group

B
[

Sj = gstandard deviation of the index 1in the jth age group

nj = number of observations in the jth age group

Since the volume of data will be quite large in each age group

the z test 1s appropriate rather than the student's t.

Changes in the prevalénce of pit latrines, clean water, and

1%

garbage disposal facilities will be tested using a McNemar chi square

/S
test?, directly on.the data in Table XV °. The test statistic is,
x2 = b - ¢l - 1?2
' b+ ¢

and assesses the null hypothesis of equal prevalences at the two sur-

vey times.

“V1l:4 Between Intervention Group Comparisons

The analytic approach to comparing the'three intervention
groups will be via two way analysis of variance. The layout of the
data are as in Table XVI with the two factors being strata and inter-

vention group. The data (one‘observation per ¢ell) are the changes
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recorded on a particular outcome from before to after the experimental
period. Ome table and corresponding analysis will be constructed for

each outcome measure.

The two key assumptions for analysis of variance are that the
ipherent vafiability of the data is normally distributed and that the
variance is constant from one cell to another. The normality assump-
tion is reasonable given that these data are themselves averages over
hundreds of individual subjects. The homogeneity of variance is a
little more questionable, however. At least two of the outcomes
(infant mortality rate, 1-5 year mortality rate) are essentially bi-
nomlal proportions and so an arc sine Y P transformation is probably

of value to make thé inherent variance independent of the mean.

A second problem with variance results from there being slight-
ly different volumes of data certainly between strafa, but also per-
haps between intervention groups within strata, due to varying popul-
ation size. If the domfnant gource of variation is due to between
chiefdom sources (as discussed earlier) the resulting differences in
variance may be trivial and .a standard Anova will be_aPpropriate. If
there is little additional between chiefdom variation then we will um-
dertake an Anova using weighted least squares to account for the dif-
ferent volumes of data. Finally, if there is no additional between
chiefdom variation we will use the method of unweighted means and es-

¢

timate the error variance from within chiefdom variation.

In order to investigate whether a medical assistants effects is
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due to training and/or number of health professionals, we will con-
struct two contrasts comparing the éedical assistant chiefdoms with
each of the one and two nurse dispenser groups. Each outcome will be
analysed separately although individual measures will be correlated

to determine the extent to which they are measuring different effects.
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Table XV
. Summarization of Pit Latrine Data
After Survey
Pit Latrine
Present \ Absent
Present a b
Before Pit
Survey Latrine
Absent c d

v

N = total number of houscholds surveyed on two occasions in
chiefdom
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Table XVI

Layout of Data

ey

Intervention
1. One Nurse 2. Two Nurse . Two Medical
Dispenser ’ Dispensers Assistants
1 4y, 445 813
Strata
2 421 422 4,3
N,
3 Ay 8%y b33
h

Afj = Before to aftgr change in mean outcome in 1t
strata for jt intervention group
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Figure 7.1:

. Data Available for Life Table

New Births
Birth (Death Age at
Date Date) Survey
l l >
Time
(Death
Start of Age 1 Year Date) Age at Survey
Earlier Survey
Previous Date
12 Month I ]
Period

Children >1 y/o
at Survey



Figure 7.2: The Calculation of the ‘Life Table

0 1 Year 2 Years 5 Years
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CHAPTEQ\YE}I

ETHICAL CONSIDERATION

This study is not likely to meet with any major ethical pro-
blems, since care will not be withheld from any of the communities

participating in the study.

The medical assistants and nurse dispensers participating in the
study will be told before the start of the study that their perfor-
mance and the result of the study will in no way jeopardize their

positions with the Ministry of Health.
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CHAPTER IX

CONCLUSION

A design for a randomized controlled trial to evaluate the effect-
iveness of medical assistants in improving the health status of rural

Sierra Leoneans has been presented.

The research literature was reviewed under broad headings as
general health programme evaluation, various health care delivery patterns,
historical developments of medical auxillaries and the evaluation of medi-

cal auxillaries in North America.

The current rural health care dellvery system in rural Sierra
Leone together with some of the reasons why the current system Live had

only a modest impact on the health status of rural Sierra Leoneans weare

also discussed.

The propogad new health care delivery system using the newly

trained medical asaistants were also discussed.

The proposed study is intended to be carried out in rural Sierra
Leone and will last for 52 wmonths. It is anticipated that the result of ,

this study will serve ag a basis for a future health care delivery system i

in rural Sierra Leone.
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Appendix 1

QUESTIONNAIRE FOR THE HOUSEHOLD SURVEY

1. Are you the head of this household? [:] YES

[:] NO If no, relationship to
head of household

Ask 1f the person you meet can provide you with the information

regarding numbers of people in the household, births in last
year and children under five.

I1f he/she cannot, then move to
the next household.

2. How many people are living in the household?

3. Were there any children born to members of this household in the last year (January-December)?

[:] NO If no, go to question 4
[:] YES If yes, please list below

Age/date
Name

Source of
Sex of birth

verification

- (0T -



Were there any infant deaths (children under one year of age) last year (January-December)
in this household?

[:] NO If no, go to question 5
[:] YES If yes, please list below
Name Date of Birth Date of Death Sex

Do you have a pit latrine in the household?

[:] 0} Agk: where do you to to the toilet

- 80T -

Go to question 7

[:] YES Ask: may I see it? Make a not below if it meets
the Ministry of Health criteria in force for
pit latrines.

meets doesn't meet
criteria [:] criteria



6. Are there children under five years of age living in this household?
[:1 NO If no, go to question 7

[:] YES Please 1list below

Age/date Source of Arm
Name Sex of birth verification Circumference Height

- 60T -

(These children will have their nutritional status assesses
immediately after the questionnaire has been completed.)



7.

Were there any deaths in children under five years of age last year (January-December)

in this household?

D NO

[:] YES 1If yes, please list below

If no, go to question 8

Date of
bate of Death Sex

Birth/Age

Name

- 01T -

the household.

8. Name of head of household or person supplying the information, if not head of

Name:

Address:

N

-
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APPENDIX II
. Manufacture and Use of the Quac Stick?

(1) Construction

(a) Secure a gtraight pole - & split palm frond stem can be used-
140 cm. long and 4 cm. wide. (b) Smooth one surface to take marking by
.ball point pen. (c) Tape a centimeter rule to the stick so that it will
not move during marking. Measuring from the bottom, mark the stick at the
respective adcending height measures indicated by one particular gcale:
85% or 80% or 75% of normal. (d) Not more than two scales can be marked
on one surface. Put the higher, say 857% scale on the left and the lower
scale on the right. Alternatively, different scales can be put on differ-
ent surfaces of a pole. Then remove the taped centimeter rule. (e) Con-
nect the he:ght marks to the edge of the stick with a clearly marked line,
using different colours for the left and right scales. Do not make any
line more than 1.5 cm. long so that it cannot become confused with the
other scale. (f) Uﬁing the scale balow, at the line for each height mark

the actual AC figure for that height.

(2) Arm Cireumforence for Height

Three scales are given below showing 85%, B80%Z, and 75% levels of
arm circumference for height based on Morley's héight data and Wolangki's

arm circumference figures.
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Height AC-85% Height AC-80% Height AC-75%
(cm.) (cm.) (cm.) (cm.) (cm.) (cm.)
132 17.50 133 16.50 132~-1/2 15.50
129 . 17.00 129 16.00 129 15.00
126 16.50 125 15.50 125 14.50
122 ' 16.00 121 15.00 122-1/2 14,25
117-1/2 15.50 118-1/2 14.75 120 14,00
112 15.00 116 14.50 117-1/2 13.75
108-1/2 14.75 113-1/2 14.25 115 13.50
105 14.50 110 ©14.00 112 13.25
101 14.25 106~1/2 13.75 109 13.00
96 14.00 103 13.50 105-1/2 12.75
89 13.75 97-1/2 13.25 100 12.50
78 13.50 90 13.00 92 12.25
70 13.25 - 80 12,75 82-1/2 12.00
70 12.50 70-1/2 11.75
(3) Measuring Method -

(a) With the tape, measure the left arm hanging freely at the side

of the body at the midway point between the acromion process (shoulder)

and olecranon (elbow).

(b)' Measure against the 10 cm. mark of the tape so that your hands

do not touch the arm, but adjust the pressure of the tape by holding the
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tape itself., The tape must rest lightly on the skin at all points,
around the arm but it must not depress the skin anywhere. Subtract

¥
10 cm. from your actual reading.

(c) Stand the child against the measuring stick, heels together
-

head level. 1In the great ﬁaj&rity of cages it will be lmmediately appar—

ent into which nutritional category the child falls:

Normal (symbol O) if he is shorter than the level of his AC on the
stick; Malnourished (symbol M), 1f he ig taller than his AC level; Severely
malnourished (symbol MM), i{f he is taller than the more stringent right

hand AC line.
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11.

12l

13'

14.

- 114 -

“3

REFERENCES

Aitken, I.W. Primary Health Care in Sierra Leone., Unpublished
Paper, 1981.

Arnhold, R. The Quac Stick - Afield Measured used by the Quaker
Service Team in Nigeria. Journal of Tropical Pediatrics, (Dec.
1969), 243-247.

Azurin, J.C., Alvero, M. Field Evaluation of Envirommental Sani-
tation Meagures Againgt Cholera. Bull. WH W.H.O0., 51(1974), 19-26.

Bickner, R.E. Measurement and Indices of Health ( In Goldsmith The
Status of Health Status Indicators). Health Services Reports, 87
(1972), 212-220.

Bollag, U., et al. Problem Based Medical Education in the Community.
A Student Nutritional Survey in Nigeria. Int. J. of Epidemiology,
9:4 (1980), 275-379.

Briscoe, J. The Role of Water Supplying in Improving Health in Poor
Countries. Am. J. Clinical Nutrition, 31 (1978), 2100-2113.

Browne, S.G. The Training of Medical Auxilliaries in the Former
Belgian Congo. Lancet, 1 (1973), 1103-1105.

Burki, S.J., et al. Global Estimates for Meeting Basic Needs Back-
ground Paper (Basis Need Paper No. 1). Washington, D.C.: World
Bank, 1977.

Colton, T. Statistics in Medicine. Little Browme, 1974.

Chen, L.C. Chowdhury, A., Huffman, S. C(Clasgification of Energy-
Protien Malnutrition by Anthropometry and Subsequent Rigk of Mor-
tality. International Centre for Diarrhoeal Disease Research,
Bangladash, Decembar 1978.

Cunningham, N. The Under Fives Clinic. What Differences Does it
Make. J. 0Of Tropical Pediatrics and Environmental Child Health,
24:6 (1978), 239-334.

Cunningham, N. An Evaluation of an Auxillary Based Child Health
Service in Rural Nigeria. J. Of the Society of Health, Nigeria,
3 (1969), 21-35.

Fax, H.C. Quality of Patient Care by Nurse Practitioners and Physi-
cian's Assistants: a ten-year persepctive. Ann Intern Med. 91 (1979)
459~465.

Freacham, R., McGarry, M., Mara, D. Water, Wastes and Health in Hot
Climates. John Wiley, 1977.



15.

16.

17.

18.

19,

20,

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

- 115 -

Geiger, H.J. A Pragmatic Approach to Medicine. Medical World News,
New York, 22:14 (1973), 22-28.

Goldsmith, S,B. The Status of Health Status Indicators. Health
Services Reports, 87 (1972), 212-220.

Gordon, J.E., Wyon, J.ﬁ., Ascoli, W. The Second Year Dé;th Rate in
Less Developed Countries. Am. J. Medical Science, 254 (1967), 360.

Gordon, J.E., Behar, M., Schrimshaw, N.S., Acute Diarrhoeal Disease
in Less Developed Countries. 3 Methods for Prevention and Control.
Bull. W.H.O., 31 (1964), 21-28.

Habicht, J.P., et al. Maternal Nutrition, Birth Weight and Infant
Mortality Size at Birth. Ciba Foundation Symposium 27 (new series), 1974,

Health Sector Policy Paper. World Bank, 1980.

Hellman, L .M., Pritchard, J.A. Willlams Obstetrics, 1l4th edition.
Appleton~-Century-Crofts, New York, 1971. :

Hull, T.H., Rohode, J.E. . Prospects for Rapid Decline of Mortality Rates
in Java: A Study of the Causes of Death and the Feasibility of Policy
Interventions for Mortality Control Working Paper Series, No. 16.
Population Institute, Gadjah Mada University, 1978.

Jelliffe, D.B. The Assessment of the Nutritional Status of the Community.
W.H.0. Monograph Series, No. 53, Geneva, 1966.

Khalil, M., The Relation Between Sanitation and Parasitic Infections in
the Tropics. J.R. Sanit Inst., 47 (1926), 210-215.

Kunstadter, P. Child Mortality and Maternal Parity. Some Policy Imple-
cations. International Family Plamning Perspective, 4 (1978), 75.

Levine, R.J., Khan, M.R., et al. Failure of Sanitary Wells to Protect
Againgt Cholera and other Diarrhoeas in Bangladash. Lancet, 2 (1976),
86-89.

Mata, L.J. The Children of Santa Maria Couque: A Prospective Field
Study of Health and Growth. MIT Press, Cambridge, M.A., 1978.

Minett, N. As a Simple Village Survey in Sierra Leone. Unpublished
Paper, Freetown, August 1978. )

Matta, L.J., Krommal, R.A., Garcia, B, Breast—feeding, Weaning and the
Diarrhoeal Syndrome in a Guatamalan Indian Village. Ciba Found. Symp.,
42 (1976), 311-338.

Miyasaka, T., et al. An Evaluation of a Demonstration Project in Public
Health in a Rural Area of Japan Chiyoda-Mura Health Project, Tokoyo,
Dai-ichi Mutual Life Insurance Company, 1962.



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

\

Moriyama, I.M. Problems inthe Measurement of Health Status: Indica-
tors of Social Change. Russel Sage Foundation, New York, 1968.

- 116 -

ol

Payne, D., Grab, B., Fontaine, R.E. Impact of Control Measures on
Malaria Transmission and General Mortality. Bulletin W.H.0., 54 (1976),°
369~377. \

Pratt, L., The Relationship of Socio-economic Status to Health.
American Journal of Public Health, 61(2), 1971.

Puffer, R.R., Serrano, C.V. Patterns of Mortality in Childhood. Pan
American Health Organization, 262, (1973).

Sackett, D.L., et al, The Burlington Randomifzed Trial of Nurse Practi-
tioners: Health Outcomes of Patients. Am. Int. Med., 80 (1974),
137-142.

Schneider, R.E., Shiffman, M., et al. The Potential Effect of Water on
Gastrointestinal Injections Prevalent in Developing Countries. Am. J.
Clinical Nutrition, 31 (1978), 2089-2099.

Schliessmann, D.J., Atchley, I1.0., Wilcomb, M.J. Jr., et al. Relation
of Envirommental Factors to the Occurrence of Enteric Diseases in Areas
of Eastern Kentucky (PHS Publication No. 591). Washington, D.C.

Govermment Printing Office, (1958), 1-35.

Scrimshaw, N.S., Taylor, C.E., Gordonm, J.E., Interactions of Nutrition
and Infection. Am. J. Med. Science, 237 (1959), 367-403.

Seal, S.C., Patnaik, K.C., San, P.C., Bhattacharji, L.M., Report of the
Resurvey of Singun Health Unit Area 1957-1958, Calcutta. All-India
Institute of Hygiene and Public Health. 1966.

Shakir, A. Quac Stick in the Assessment of Protein Calorie Malnutrition
in Baghdad. Lancet, April 7 (1973), 762,

Shakir, A. The Arm/Head Ratio in the Assessment of Protien Calorie
Malnutrition in Baghdad. Journal of Tropical Pediatrics, June (1974),
122-125.

Sherwin, R. Controlled Trials of the Diet-heart Hypothesis: Some
Comments on the Experimental Unit. Am. J. Epidemiology, 108 (1978),
92-99,

Sibley, J.C., et al. Quality of Care Appraisal in Primary Health Care.
A Quantitative Method. Ann. Int. Med., 83 (1975), 46-52.

Sidel, V.W. Feldshers and Feldsherism. The Role of Training of the
Feldshers in the U.S.S.R. New England J. Med., 278 (1968), 934-939,
981~992.



45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

- 117 -

Sidel, V.W. The Feldsher in the U.S.S.R. Amn. New York Acad. Science,
166 (1969), 957-966.

Sidel, V.W., Sidel, R. The Delivery of Medical Care in China.
Scientific American, 230 (1974), 19-27.

Sidel, V.W. °'The Bare-foot Doctors of the People's Republic of China.
New England of Med., 286 (1972), 1292-1300.

Sidel, V.W. '"The Role and Training of Medical Personmnnel” Public Health
in thePeople's Republic of China. Josiah Macy Jr. Foundation, (1973),
158-167.

!
Storey, P.W. The Societ Feldsher as a Physician's Assistant. DHEW
Publication (N.I.H.), February (1972), 58-72.

Sierra Leone Government Ministry of Health Medical Statistics Report, 1976.
Sierra Leone Govermment Ministry of Health Medical Statistics Report 1977.

Sierra Leone National Nutrition Survey. Final Report Office of Nutri-
tion Development. Agency for Internatiomal Development, Washington,
D.C., 1978.

Simmons, G.B., et al. Patterns and Causes of Infant Mortality in Rural
Uttar Pradesh. (India) The University of Michigan School of Public
Health, 1978.

Spitzer, W.0., et al. Nurse Practitioners in Primary Care 11ll. The
Southern Ontario Randomized Trial. Canadian Medical Association Journal,
108 (1973), 1006-1016.

Spruyt, D.J., et al. Ethiopia's Health Centre Programme: its Impact

on Community Health. Ethiopia Medical Journal, May 5, 1967.

Stewart, W.H., et al. The'Relatiohship of Certain Envirommental Factors
to the Prevalence of Shigella Infection. Am. J. of Trop. Med. & Hyg.,
4 (1955), 718~724,

Stockwell, E.G. Infant Mortality and Soclo-economic Status. A Changing
Relationship. Milbank Memorial Fund Quarterly, 11(1l), 1962.

Tafari, N., et al. Effects of Maternal Undernutrition and Heavy Phycical
Work During Pregnancy on Birth Weight. British Journal of Obstetrics
and Gynaecology, 87 (1980), 222.

Taylor, C.E., Kielmann, A.A., et al. Malnutrition, Infection, Growth
and Development: The Narangwal Experience: Final Report World Bank,
1978.

Van Der Mei, J., Belcher, D.W. Comparing Under-five Programmes in a
Hospital-based Clinic and in Satellite Mobile Clinics. Trop. Geogr.

< —————



61.

62.

63.

64.

650

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

- 118 -

Wagner, E.G., et al. Excreta Disposal for Rural Areas and Small
Communities. W.H.0. Monograph Series No. 39. (Geneva W.H.0. 1958),
22.

Ware, J.E., Jr., Brook, R.H., et al. Choosing Measures of Health Status
for Individuals in General Populations. Am. J. Publ%c Health, 71 (1981),
620-625.

Walsh, J.A., Warren, K.S. Selective Primary Health Care. An Interim
Strategy for Disease Control in Developing Countries. N. Engl. J. Med.
301 (1979) 967-974.

Weir, J.M., et al. An Evaluation of Health and Sanitation in Egyptian
Villages. Journal of Egyptian Public Health Association, 27 (1952),
55-~122.

Wen, C.P, Food and Nutrition in the Péoples Republic of China. (In
China Medicine as we saw it page 220, 1974.) )

White, G.F., Bradley, D.J., White, A. Drawers of Water. Domestic Water
Use 4in East Africa. University of Chicago Press, Chicago, 1972.

Widdowson, E.M. Prenatal Nutrition in Food and Nutrition in Health and
Disease, Vol. 300 Ann. New York Acad. Science, 30 (1977), 188.

Wilkinson, J.L., Smith, I.I., Smith, 0.I. The Organization and Econo-
mics of a Mobile Child Welfare Team in Sierra Leone. J. Trop. Med.
Hyg., 70 (1967), 14-~18.

World Health Organization: Declaration of Alma Ata (Report on the
International Conference on Primary Health Care, Alma Ata U.S.S.R.
September 6-12, 1978) Geneva, World Health Organization, 1978.

World Health Organization; Interrelationships Between Health Programmes
and Socio—economic Development. W.H.O. Public Health Papers, No. 49.

World Health Organization: Family Formation Patterns and Health. An
International Collaborative Study in India, Iran, Lebanon . . .
Phillippines and Turkey. W.H.0., Geneva, 1976.

World Health Statistics Quarterly Report, W.H.0., Geneva, 33:3 (1980),
197.

World Health Organization International Classification of Diseases.
W.H.0., Geneva, 1975 revision v.l, 1977.

W.H.0. Expert Committee on Malaria, Sixteenth Report. W.H.0. Tech.
Report Series, 549, 1974,

World Health Organization: The First Ten Years of the W.H.0. W.H.O.,
Geneva (1958), 459.



76.

77.
78.
79.

80.

81.

8z.

- 119 -

W.H.0. Alternative Approach to Meeting Basic Health Needs in Developing
Countries. Editors Djukanovic, V. Mach, E.P. , 1975.

World Health What's in a Name. W.H.0., Geneva, June (1972), 3.

World Health "Forummers". W.H.0., Geneva, June (1972), 4-7,

L EAD

World Health Experiment in,Alge;i&f’ W.H.0., Geneva, June (1972), 16—29.

Wolff, H.L., Van 2ijl, W.J. House Flies, the Availability of Water and
Diarrhoeal Diseases. Bull. W.H.O0., 41 (1969), 952-959.

Zaheer, M., Prasad, B.G., et al. A Note on Urban Water Supply in
Utter Pradesh. Journal Indian Medical Association, 38 (1962), 17-82.

Zacha Tiawo, Bollag, A. An Evaluation of a Community Based ‘Health
Care Service in Northern Nigeria. J. of the Society of Health, Nigeria
3 (1969), 40-44,



