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true with the subject of behavioural change in
relation to house occupancy rates raised above.
The recent philosophy of low-cost housing in
Kenya, whilst recognising the ideal of single
family occupation, has also acknowledged
financial realities. Housing cannot be afforded
by low income groups in terms of infrastructure
and loan repayments, without recourse to sub-
letting. This principle is fully accepted here.
However, the question is how much sub-letting

is reasonable given that over-occupation brings
health disbenefits. If a plot allottee is
allowed to build and rent, say, six rooms there
could easily be in excess of eighteen people
using one toilet. At such a rate of utilisation
two things can be expected to happen. First,
responsibility for cleaning and maintenance
becomes blurred with the result that it is not
done. Second, the problem of sheer access
becomes difficult particularly at peak periods
of defaecdtion in the mbrnings. Allowing that
average occupancy time is only say 2-3 mins/person,
this could entail unacceptable waits of 30-60
minutes! = Children with diarrhoea can be expected
to seek other solutions.

We recommend then that there has to be a balance
between sub-letting as a means of affordability
and house occupancy rates, Allottees should not
be allowed to construct more rooms than necessary
to ensure loan repayments. The object of low-
cost housing is not to create a generation of
idle landlords.

As far as more direct physical housing'design
and services aspects are concerned, we conclude
from Section 3.1 (and the evidence on which it
is based) that sanitation choice is by far the
most important assuming that its provision is

accompanied by appropriate education on its use



resulting in appropriate behaviour and adequate
management on the part of authorities. We
cornclude #om discussions in Appendices I and

X, Ehat -

- water to the household is infinitely prefer-
able to water from central collection points.
Where the latter is the only feasible system,
it should be regarded as a step towards the

former and planned for with that in mind;

_ the most important use of that water (apari
from obvious minimum bodily consumption) is
in regular hand washing after toilet use ox .
contact and before all food contact. Provision
should therefore be such as tc make this very
convenient. It follows that the quantity of
water available is more important than the
quality and, therefore, expensive efforts to
achieve unnecessary levels of purity above

basic pathogen security are not a high priority;

- designers must give more attention to the
inter-relationships between water provision
and excreta disposal. In areas where water
is scarce, it is more important that what
is available is used for personal hygiene
than for flushing toilets and, therfore,
conventional water-borne sewage is inappropriate
in such areas - other safe excreta disposal

technologies are available;

- sanitation choice must be realistic in terms
of affordability, health performance, water
availability, self-help construction potential,
cultural factors affecting use and especially
anal cleansing practice, site and soil con-

straints etc. A range of choice is available
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as discussed in Appendix II and methods to
assist appropriate choice will be detailed
in the Manual.

é
toilets on the individual plot are infinitely
preferable to communal facilities. The latter
as disliked everywhere and rapidly decline into
an insanitary state forming a focus for disease
transmission. Where affordability levels are
low, a cheaper technology on the house plot
should be preferred to a communal water-borne

system.

From our discussions, we conclude that most

other physical aspects of the house do not
directly very much concern health., Obviously,
there are limits to the validity of this

statement - 'houses' without roofs or 'houses'
that act as drainage channels for ground or
surface water are obvious extreme exceptions.

We must assume, however, that no housing authority

will be content with such glaring deficiencies.

More to the point, from Figure 3.1 and the
accompan&ing discussions, it can be seen that
both the location of housing and planning and
control of the site are more important to health
than design aspects of the dwelling., We conclude
that aspects of space allowance, construction
materials, ventilation etc. are of minor interest
to health. Certainly these aspects must not -
because of a legal demand for expensive standards
- prohibit families from gaining the health
benefits that other housing factors are known to
bring. They have more to do with comfort,
consumer desires and social expectation etc. than
with specific or even non-specific disease inci-

dence, If there is money available, then these
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aspects may be provided - they can be given
the benefit of the doubt as it were. But if
there fs insufficient money, they come a long
way down a priority shopping list in favour of

the other aspects discussed in 3.2.1-3.2.4.

We have noted, however, one aspect of house
design that may bear an important relationship
to health - namely, cooking and heating arrange-
ments. We conclude that more attention must be
given to simple, cheap designs for safer cooking
space in or outside of each room in a low-cost
house and not just in a defined kitchen space
which evidence proves will be used by only one

family living on the plot.

Management by authorities is seen to be important
- and this excludes management by health care
authorities discussed under 3.2.1. It is
particularly important.for maintaining the
operation of sanitation systems - all sanitation
technologies (except pit latrines in ideal
conditions) require some degree of maintenance

by authorities.

Solid waste disposal is also important although
the degree of importance may vary from place to

place.

It has to be realised, of course, that urban
public authorities are already under severe
pressure cof high demand and limited resources.
Again, however, the principle should be borne
in mind that low-income housing areas . should

be given high priority,

In addition, as we have suggested elsewhere

these authorities must seek newer, less expensive
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technologies (ways of doing things) to meet
these growing needs. We have suggested that
more community involvement may be appropriate

in terms of 'barefoot' sanitary workers etc.
(see Appendix II).

A new emphasis for standards

What we are recommending therefore is an important
shift of emphasis in priorities as far as housing

and health are concerned. We are arguing that with
the exception of sanitation technology choice (and
its detailed specification) concepts of housing
standards must move away from their present exclusive
focus on physical, design aspects of the dwelling

because these are not the really important health-

‘related things.

Health interests are better served by satisfying
guidelines (standards if that ‘is what is desired)
on: -

- preventive and curative health services;

- improving occupants socio-economic status by
legalising their existance, improving their
incomes and education etc;

- housing-related behavioural change induced by
education (e.g. sanitation use) and by design/
financing arrangements (e.g. occupancy rates);

- sanitation choice;

- housing location;

- site design and control;

management by authorities;

than they are by construction and design standards

for the actual dwelling,



It will be noted that, many of these important
aspects are outside the control of the individual
household. C%iteria or standards for housing must
therefore be focussed more on the performance of

authorities than on the performance of the house.

This will no doubt be an unpopular recommendation
as far as authorities are concerned. But if health
is the objective, we see no option. Why should
financially disadvantaged social groups be held
responsible for meeting certain standards of things
that are (in theory) under their control when in
fact these things are by and large peripheral to
the public health? -

If public authorities cannot meet their responsi- =
bilities (which are health effective) why should
the urban poor be expected to compensate (in ways

which are largely ineffective).

The public health is better served by enabling
these people to gain a foothold in society from
which they may increase their socio—-economic

status and eventually their health. We have argued

that the only really important constraints on =

communities in connection with housing change are
concerned with sanitation choice and house occupancy
rates. In fact, it is doubtful if even these things
should be allowed to stand in the way of families

in gaining a legal dwelling. However, this would

be largely an academic discussion since, providing
appropriate sanitation choice is made, neither of
these two factors need inhibit the acquisition of

a house. Part of ti.e definition of appropriate —
sanitation is that it is affordable and many cheap,

safe technologies are available. Similarly, controls =
on occupancy rates are achievable whilst maintaining

the principle of sub-letting within limits sufficient

to guarantee housing loan repayment levels,
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It will be noted that, many of these important
aspects are outside the control of the individual
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therefore be focussed more on the performance of
authorities than on the performance of the house.
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should be allowed to stand in the way of families

in gaining a legal dwelling, However, this would
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DIRECTIONS FOR CHANGE

{
In the final version of this Discussion Paper, this
Section will present our specific recommendations for
change. We feel that it would be unproductive to
present those prematurely without discussion of the main

arguments made in this first draft of the Paper.

Nevertheless it is perhaps useful at this stage to
outline briefly some of the directions in which our
arguments take us and what broad implications these may

have for proposed change.
We believe these include the following:-

- the broad philosophy of legislative control should
be such as to enable many more people to gain the

health benefits of housing;

- it should not be unduly restrictive and impose
unnecessary burdens on those most in need of those
benefits and who are least able to respond to

those restrictions;

- legislation should recognise that most of the
strongly health-related aspects of housing are
largely outside the control of the individual poor
urban household and rest instead with various
authorities. If those authorities are unable to
respond appropriately, large concessions should
be made to the urban poor to enable them to find
their own solutions without the imposition of

restrictions referred to above;

- the approach to legislation should assume that
given the opportunity the poor urban family will
work to improve its economic, social and environ-
mental circumstances. ngislation should aim to

maximise that opportunity;



More specifically :-
¢
- it is not possible rigorously to or even usefully
to define many performance standards for housing
or its associated services as far as health is

concerned;

- instéad, legislation should aim to state the broad
objectives that it aims to achieve and should

illustrate these on a 'deemed to satisfy' principle;

- sucn legislation should be supported by further
illustration of objectives in terms of guidelines
explaining the intention of the law, the techno-
logies that are known to meet that intention and as
comprehensive as possible a description of circum-
stances and conditions for which each technology is

suitable or unsuitable;

- absolute restrictions should be kept to a minimum
and should be limited to subjects about which a

substantial amount of knowledge exists;

- a mechanism should be established with which decisions
can be taken atout new entries in the 'deemed to

satisfy' technologies;

- in the course of planning and design of public
housing developments, responsible agencies should
be opligated to demonstrate that they have considered
cheaper ‘'deemed to satisfy' technologies and solutions
than those incorporated in the final design. They
should be obligated to demonstrate why these
technologies are unsuitable in the circumstances.
A precedent exists for this approach to legislation
in the form of compulsory Environmental Impact
Statements that perpetrators of major physical change
are obliged to prepare in the USA. These demonstrations

need not be elaborate, time consuming documents.
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whenever and wherever municipal or local authorities
refuse planning permission for a public, low-cost
housing sch?me, they should similarly be obliged to
demonstrate precisely why the proposals do not
conform with the intention of the law and/or with

'deemed to satisfy' technologies;
public low-cost housing development agencies are to
demonstrate the suitability of site selection from

the points of view of:

- absence of vector borne disease risk and/

or to show actions taken to reduce these risks;

- access to known employment centres and/or
to show actions taken to facilitate on-site

informal sector employment opportunities;

- access to health care services and/or actions

taken to facilitate such services;

where water is not to be provided to the household,

the housing authorities to demonstrate:

- that cheaper ways of doing so have been
considered and rejected and reasons are
to be shown;

- the extent to which standards of other aspects

of the scheme would have to be reduced to

make household water affordable;

responsibilities for nuisances to be clarified in
the low-cost housing legislation and in plot
allocation/lease agreements. Allottees will be
made responsible for their occupants and real
measures are to be available to enforce this

responsibility;
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¢
standards are to be worked out to balance maximum
permitted occupancy rates with affordability

(need for sub-renting) in new housing developments.
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1. ARTHROPOD TRANSMITTED DISEASES

This group of infections requires arthropod vectors (mosquitoes,
flies, ticks etc.) for transmission to man. The infections

may or may not have a secondary reservoir in species other than
man. For example, malaria is a disease exclusively of man and
certain mosquitoes whereas plague is transmitted by fleas but

also infects rodents.

The infections themselves include parasites, viruses, bacteria
and bacteria-like organisms. Those discussed in this Section

as being of relevance in Kenya are:-

Malaria

Trypanosomiasis
Leishmaniasis

Filariasis

Onchocerciasis

Viral diseases (arbroviruses)
Plague

Relapsing fevers

Rickettsioses

Control of the natural and domestic environment is thus an
important aspect of the control of these diseases. An effective
point of intervention in the cycle of transmission is not so

much to attack the agent of the disease itself (i.e. the parasite,
bacteria etc.)* but to achieve a reduction in man-vector contacts
by reducing the vector population in the vicinity of human

activity.

Housing development is thus highly relevant to this group of
infections since it. provides opportunities to create conditions
unfavourable to the vectors of disease important in that parti-
cular area. The degree to which this is achievable depends
largely on the habits and adaptability of the vector concerned

and on the assessed cost-benefits of the situation.

*This is not to say, of course, that attacking the agent of the
disease is not effective - it often is very effective and is
precisely what is attempted with chemotherapy treatment of
infected individuals. '
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Conversely, new housing settlements that are developed (or
that have developed spontaneously) without regard to these
diseases, risk creating f&vourable conditions and an increase

in local vector densities.
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MALARIA

NAIROBI

THIKA

NAKURU

MACHAKOS

ISIOLO

MERU

MOMBASA

LAMU
KAKAMEGA
WEBUYE

KISUMU

KAJIADO

*¢

* X

¥k

*

% ok %
endemic

% % %
endemic

%%
sk

% %k %k
endemic

Altitude thought to ensure that
little or no transmission occurs but
city is sited on edge of a 3-6 months
transmission zone so occasional out-
breaks not impossible.

As above but higher risk of localised
outbreaks.

Only very rarely along stream courses.

Mesoendemic area - spleen rate
10-49% (Roberts 1974). There have
been epidemics (e.g. 1972); trans-
mission period 3-6 months. Should be
considered as a real risk here.

Probably as above, lower spleen rate
on average but with higher localised
risk depending on altitude.

Not much of a risk in the township.

High prevalence - spleen rate 75%
(Roberts 1974) - more than 6 months
transmission period. 'Clinical' rate
from Weekly Notifications 19262-72 is
60/100,000.

As above.

Risk of epidemics.
As above.

Second highest prevalence after
coastal area - spleen rate 50-74%
(Roberts 1974).

Very small risk and even then only
near water,

* denotes risk of occasional epidemic
(i.e. seasonal transmission)

** more serious risk epidemic

**%% endemic situation

Probably localised.
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MALARIA

The Disease and 1ts Transmigsion.

Malaria is a parasitic disease transmitted by infective

mosquitoes.

The most important form of the disease in Kenya is Plasmodium

falciparum. The most important vectors are Anopheles gambiae

snd Anopheles funestus.

A. gambiae tends to breed in temporarily sunlit clear pools
often those resulting from human activity. Where such pools
or other collections of water maintain high temperatures
breeding can occur in as little as 5-6 days but usually takes
longer. Breeding and therefore larger vector populations,
therefore tends to occur at the beginning and during rain

seasons. A. gambiae is a night-feeding mosquito.

A. funestus prefers clear shallow water with vegetation

especially swamp 1and, quiet lakes or pondé fringed with

vegetation as well as some clear streamsS. A. funestus is

primarily a day-feeding vector.

Thus apart from the case where housing development is situated
adjacent to swamp l1and or comparable natural habitats of

A. funestus, the main malaria vector of concern to urban

populations is A. gambiae,

Distribution,

Large scale malariological surveys are unavailable so that data
is very approximate and mostly confined to general regional
variation., Furthermore, reportings of the disease in Weekly
(or Monthly) Notifications of Infectious Diseases from the
district medical offices are more often than not based only on

clinical diagnosis unsupported by parasitological confirmation.
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Nevertheless, wide regional variation is evident as illustrated

in Figure I,1.

Figure ,1,1. Ra%e/lO0,000 population (for median year
1969) for years 1962-1972 from Weekly

Notifications of Infectious Diseases, MOH.
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Province ; Nyanza Rift- Eastern Central Western North- Coast
Valley Easl

Clinical Malaria

Source: Diesfeld, 1978.

More specifically for present purposes, age-specific spleen

rates* reported by Roberts (1974) provide the following:-

Location % Positive  Comment

Coast 75% Known endemic area including
Mombasa and Lamu.

N.Nyanza/Bungoma 50-74% Probably includes Kakamega,

: Webuye and parts of Kisumu.

Machakos/Thika 10-49%

Meru/Isiolo 10% Very dependent on altitude
and probably higher than this
in parts of Isiolo.

Masailand Variable Probably includes Kajiado

* The rate at which an enlarged spleen is detected in a survey
of children from 2-9 years. Note, however, that an enlarged
spleen can be caused by disease other than malaria.
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At a more micro level, malaria is not a disease that can be
directly asscciated especially with the target populations

of this Project - all social groups are at risk. However,
micro ecologies are all important determinants of malaria
transmission and populations frequently present in such areas
are at higher risk. Habitation close to suitable areas of
natural water or swamp - areas in which low-income groups

are often economically compelled to settle - and the tendency
for low-income housing areas to create further vector breeding
sites through their 1ack of environmental control often do
ensure that Project target population groups are at higher

risk.

The quality of housing itself is an important factor. The

major vector in urban areas 1in Kenya is A. gambiae and this

particular vector is night feeding. Transmission, therefore,
occurs predominantly whilst people are in and around their
houses during the evening and sleeping'at night. Low quality
structures permit easier access for mosquitoes and additional
hiding places for them during daylight hours. Similarly, over-
crowded and difficult to-ventilate structures encourage doors
and windows to be 1eft open at night and, particularly in the
coastal and Lake Viectoria areas, encourage people to sleep

outside thus exposing themselves to maximum risk.

Furthermore, where a reseérvoir of plasmodia ijs present in

a population (for example a population migrating from a
poorer rural area where malaria is endemic), an increase in
the vector population following excessive rainfall can be

sufficient to create epidemic conditions.

Intervention.

Decisions relating to intervention in malaria transmission

are notoriously difficult. In areas where the disease is
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endemic a stable situation arises in which, through constant
infection from childhood, populations gain a degree of immunity.
Of course this immunity is maintained at the cost of high
infant morbidity and mgrtality before immunity is gained. The
problem with intervention in endemic areas is that unless the
intervention programme is very effective and maintained over
some years, it can replace continual infection with occassional
infection (i.e. at periods of seasonally high rainfall) between
which much of the populations immunity is lost and adults (as
well as infants) will experience increased morbidity and morta-
lity rates. Unless, therefore, a serious public health commit-
ment to a sustained eradication programme is planned, piecemeal
tinkering with malaria control can introduce more problems than

it solves.

On the other hand, in areas that are at risk of occassional
epidemics, the undesirable situation described above already
exists and everything possible should be done to reduce the

size of the vector population and the risks of transmission.

In particular housing should no% be located in areas where
the surrounding natural environment is known to be conducive
to mosquito breeding and where large mosquito populations
exist i.e. in undrained }and with shaded vegetation.

Housing as an intervention itself (in sites-and-services or
upgrading schemes) should emphasize drainage aspects of mosquito
control rather than protection through window netting etec.

The latter reduces ventilation considerably and, particularly

in the coastal area, may be itself an added incentive for
people to sleep outside thus putting themselves at maximum

risk of infection from A. gambiae,.

Adequate surface drainage is important in high risk areas but
it should be noted that the mechanisms of drainage can them-
selves constitute mosquito breeding sites particularly for

A. gambiae. Drainage channels should aim to achieve fast

water flows, rapid drying out performance and if this is not

possible, frequent changes of water level,



also the use of insecticides. For example, Abate added to

water storage containers and to ground pools is particularly

effective against A. gimbiae and A. funestus. However, this
is expensive over the periods necessary to break transmission
cycles and, in any case, should never be carried out without
the supervision of the national authorities (the MOH Division
of Vector Borne Discases) for risk of introducing insecticide

resistance in the vector population.
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PLAGUE

NAIROBI *

THIKA

NAKURU *

MACHAKOS

IS10LO

MERU

MOMBASA

LAMU

KAKAMEGA

WEBUYE

KISUMU

KAJIADO *

No very recent outbreaks but should be
considered high risk area.

There have been various outbreaks in
Rift Valley towns.

Centre of outbreak in 1978 moving
through Masailand to Nairobi.

* higher risk than elsewhere
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PLAGUE
The Disease and itsf{ Transmission.

The agent for the disease is Yersinia pestis.

Transmission occurs by the vector Xenopsylla cheopis (flea)

and the disease has a reservoir in rodents.

Although rare in humans in Kenya, a natural reservoir exists

in the large rodent population and large epizootics can occur
but be unnoticed until man is involved. Indeed the geography
and ecology of the country appeaf to be well suited to rodents
and condusive to the flourishing of large populations in which
such enzootic and epizootic states of plague almost certainly

exist.

Exceptional climatic change (flood and drought) can cause rapid
encroachment of the rodent populations on human settlements

and plague should, therefore, always be considered as a constant
threat. .

Distribution.

The importance of the latent threat of plague was emphasized as
recently as 1978 when an outbreak originating in Kajiado area
spread to the outskirts of Nairobi - declining again for no
obviously apparent reason. This outbreak was certainly a

result of the dramatic increase in the wild and domestic rodent
populations and the effects on population distribution following

the unusually heavy rains in recent years.

The scanty data on the distribution of plague in rodent
populations does not allow particular urban sites to be ranked

in terms of risk. In 1968 a survey of 20,000 rodents in different
parts of the country discovered significantly high antibodies

in 2.5-10% of the sera. (Davis et al 1968).






